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One of a series

You

capture
the shading

with RCA—7025 . . . the Jow-noise high-mu twin triode

for supersensitive preamplification

C below C, 130.81

Shifting overtones give the piano its vibrant ring. Lower
register tones, as the first oscillogram indicates, may gener-
ate 10 or more perceptible overtones that continually change
in relative intensity. In higher registers, as the second oscil-
logram shows, the struck tone dominates at first, but fades
quickly leaving the first octave predominant. The subtlest
shadings emerge with utmost clarity when you design your
preamp circuits around the RCA-7025.
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Developed especially for high-gain resistance-

coupled preamplifier stages in top-quality audio
systems, this 9-pin miniature twin triode performs
with almost imperceptible hum and noise. Hum is
minimized by use of a double helical hairpin-type
heater in each triode unit. Minimum noise and
microphonics are assured by use of an exceptionally
sturdy cage structure with short, stiff leads, over-
sized side rods and newly designed micas.
Result: average noise and hum voltage for each unit
s only 1.8 microvolts rms. And—this versatile per-
former operates from either a 6.3- or 12.6-volt
heater supply for extra design flexibility.

Characteristics, Class A, Amplifier (Each Unit):

Plate Voltage ... 100 250 volts

Grid Voltage ... sy —1 —2 volts

Amplification Factor ....... 100 100

Plate Resistance (approx.) 80000 62500 ohms

Transconductance ... 1250 1600 pmhos
Plate Current .................. 0.5 1.2 ma

Discover a new world of preamp performance with the RCA-
7025. For full information on RCA’s comprehensive line of
audio tubes, check with your RCA Field Representative, or
write to RCA Electron Tube Division, Commercial Engi-
neering, Section 1-91-DE, Harrison, N. J.

Electron Tube Division, RCA Field Offices...EAST: Newark 2, New Jersey, 744 by X . -
Broad Street, HUmboldt 5-3900 « MIDWEST: Chicago 54, Illinois, Suite 1154, Mer- The Most Trusted Name in Electronics

chandise Mart Plaza, WHitehall 4-2900 « WEST: Los Angeles 22, California, 6355

E. Washington Blvd., RAymond 3-8361 SRR CORFOR TN BE AKERIGA

Chandica Mart Dlasa WHitahall A.900M . WEST. 1 ne AnoalbYVEN AdmaderRiadinhistionesaQ w7
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only for those who want the ultimate |

 SHERWOOD-S:3000 I

FM/MX STEREO TUNER

The FM tuner that has everything . .. 0.95.v !
sensitivity, Interchannel Hush noise muting
system, ““Acro-Beam" tuning eye, cascode bal- |
anced input, automatic frequency control, |
“Jocal-distant” switch ... now brings you
the only

INVERSE FEEDBACK

Every high fidelity amplifier today incorpor-
ates “corrective’’ inverse feedback for lower
distortion and improved response. Now, Sher-
wood brings the same performance benefits
to the S-3000 III FM Tuner; these include
reduction of distortion due to overmodulation
by the FM station and better quality long-
distance reception.

|
|
FM TUNER with “CORRECTIVE" 1
i

READY FOR FM STEREO

Stereo via FM multiplex broadcasting is just :
around the corner. The S-3000 I contains
chassis space and all control facilities to plug
in a stereo multipiex adapter. Other features
include flywheel tuning, plus 7% expanded
slide rule tuning scale, cathode-follower out-
put, and front panel output level control.
Sherwood Electronic Laboratories, Inc., 4300
N. California Ave., Chicago 18, 1ll.

(*) Other fine Sherwood Tuners:
$-2000 IX AM-FM Tuner $145.50

$-2200 AM-FM MX Stereo Tuner $179.50 ‘J

FOR COMPLETE TEGHNICAL DETAILS WRITE DEPT. A-9.

1
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an Entirely New Kind of Record Playing Unit

AN AUTOMATIC TURNTABLE
GARRARD'S === TYPE A

Now, at last, you can enjoy all the advantages of a true, dynamically-balanced tone-arm (with a
built-in calibrated pressure gauge), a full-size, heavy-weight, professional turntable, a laboratory bal-

anced precision motor. .

.plus the much-wanted convenience of the world’s finest automatic record-player...

all in one superb instrument! A No one but the Garrard Laboratories, with thewr unmatched facilities, could
have accomplished it. With 40 years of manufacturing experience, and the highest engineering and pre-
cision standards in the Industry, Garrard set out to develop an all-in-one unit that would satisfy every
eritical requirement, even surpassing the professional turntable standards established by the NARTB.

THE ONLY DYNAMICALLY-BALANCED TONE ARM ON AN
AUTOMATIC UNIT Now, for the first time, a tone arm
which meets the very latest engineering standards
established by the Industry—has been incorporated
into an integrated record-playing unit. This highly
advanced tone arm is put in perfect dynamic balance
by moving an adjustable counterweight. At this point,
it is in “‘gyroscopic” balance, with zero pressure. To
set the tracking pressure designated for any cart-
ridge, a pointer is moved along a calibrated scale at
the side of the arm, which is graduated in grams. This
built-in stylus pressure gauge now shows the precise
tracking force. The accuracy of this setting is even
greater than that which could be measured by any
separate stylus pressure gauge. The arm will now
track correctly even if the player is intentionally
tilted, or if the record is warped or not perfectly
concentric.

2Ky
And incidentally, regardiess of the number of records
on the turntable, the angle at which the stylus meets
the record is negligible, due to the unique geometry
of this arm. A Since all of these engineering re-
finements guarantee that there is no unequal pres-
sure on the sides of the stereo record grooves...
distortion, channel imbalance, record and stylus wear
are eliminated, resulting in perfect stereo reproduc-
tion. But “perfect performance' also requires mini-
mum friction, and this is assured by the two
precision needle pivots on which the arm is set. This
arm is precision-mounted for you, thus affording all
the advantages of the separate arm, yet none of its
inherent disadvantages. The
danger of the tracking error
which often occurs in the
mounting of separate tone
arms, is eliminated com-
pletely because there is no
possibility of even the slight-
est mislocation of the arm.

— =

FULL-SIZED, HEAVILY WEIGHTED, BALANCED, POLISHED,
CAST TURNTABLE The weight of six pounds has been
determined as the optimum for perfect balance,

torque and flywheel action in this unit. This combina-
tion insures silent, on-speed running. The Garrard
engineers have conceived of this new turntable as a
“sandwich”. It is actually two turntables balanced
together...a drive table inside, and a heavy, cast
turntable outside. The two turntables are separated by
a resilient foam barrier, which effectively damps out
any possibility of noise or
vibration. Furthermore,
being of non-ferrous metal,
the cast tables offer no at-
traction to sensitive mag-
netic pickups.

NEW “LABORATORY SERIES™ MOTOR The Type A is
built around a newly-developed Garrard four-pole
shaded motor, which was designed especially for it.
This laboratory motor is the perfect match for the new
turntable system, and provides quiet accuracy, re-
gardless of load or voltage changes. Constancy of
speed is such that this motor will bear the closest
scrutiny by sensitive measuring instruments. The arma-
ture is micro-balanced on exclusive Garrard equip-
ment, and free of vibration. The total result is true
musical pitch and clear sustained musical passages.
without the irritation of wow or flutter. The *‘Labora-
tory Series” motor is completely shielded, top and
bottom, with specially-designed and accurately oriented
plates, insuring the absence of hum,
even with the most sensitive magnetic
pickups. To minimize even the slightest
vibrations, the entire motor assembly
is isolated from the unit by shock
mounts of a special formula and design.

THE GREAT PLUS FEATURE OF AUTOMATIC PLAY—WITH-
OUT COMPROMISE! The convenience and desirability
of being able to play records automatically, and to
have the unit shut itself off, have long been recognized
and accepted. Certainly, even the most critical user
would want these features, but only if they could be
incorporated without compromising the quality, per-
formance or inducing record wear. This has now been
accomplished in the Type A, by adding Garrard's ex-
clusive pusher platform changing mechanism, with its
smooth, one-piece center spindle, to the arm, turn-
table and motor described above. This unique com-

bination of features means
that for the first time ever,
there is a record playing unit
which answers every require-
ment of both performance
and convenience. It accomplishes this to such a de-
gree that it is certain to appeal to every person,
regardless of whether he already owns equipment, or
is planning to buy a new system. The fact is that the
Type A obsoletes all previous equipment. It protects
records better. It has performance and features
superior to separate turntables and arms. It also in-
corporates professional characteristics not found in
any record changers.

The concept of this great new Garrard record-playing
unit was extravagant, but the price... 0
is surprisingly modest—made possible $69-5
only because of Garrard’s extensive facilities, highly
developed production methods and critical quality
control procedures. A If there ever was a single
record-playing device which answered every require-
ment of every music system—we believe this is it.
A And with the Type A, once and for all let us fay the
ghost that simply because a record player makes avail-
able certain automatic conveniences (which you may
or may not use at your option)—that this in any way
implies that the unit cannot be actually superior to a
separate turntable and arm. A For in this bold new
unit you will find the realization of everything you
have wanted in a record player. Examine it thoroughly,
and you’ll want to install the Garrard Laboratory Series
Type A in your own music system—now. A Your dealer
has—or soon will receive—the LABORATORY SERIES
TYPE A GARRARD. Let your own eyes and your own
searching examination, prove beyond doubt that this
is indeed the record player for you. Or, if you prefer,
write today for illustrated, descriptive booklet.

e
Soust
Wl

Write Department GI-10

Garrard Division of British Industries Corporation,
Port Washington, New York.

Canadian inquiries to Chas. W. Pointon, Ltd., 66 Racine Road, Rexdale, Ontario. Territories other than U.S.A. and Canada to Garrard Engineering & Mfg. Co., Ltd., Swindon, Wilts., England

SCrutliny by sensvive measurinEnstcimansaineg arnmua-
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Silky Tone

from QOrient

MOVING MAGNET
STEREO CARTRIDGE

NEAT
VS-500

SPECIFICATIONS

Operating Principle/
Moving magnet
Stylus Diamter/
.7mil or .5mil
Frequency Response/
30— 18000 eps
Stylus Pressure/
3—b5 grams
Output Signal/
5mV 1000 cps 5 cm/sec
Stereo Separation/
30dB 1000 cps
Compliance/
4x107® cm/dyne
Stereo Blance/
+1dB 1000 cps
D.C. Resistance/
12 ko
Road Resistance/
50 ko

NEAT ONKYO DENKI CO.,LTD.

No. 4, 1-chome, Kanda Hatagocho,
Chiyoda-ku, Tokyo, Japan

1Jnerarine Fryrnaeynlea/

L
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JOSEPH GIOVANELLI*

The Electronic Crossover

Q. Please discuss the benefits of channel-
ing a single-system source (momnophonie)
through separate bass and ireble ampli-
fiers to separate lreble and bass speaker
systems.

A. The benefits of funneling a single-
channel monophonic sound source through
separate bass and treble amplifiers are
matters of subjective opinion. Some au-
thorities advocate this practice in order to
make monophonic sources appear to be
stereo sources, with all the low sounds com-
ing from the bass speaker and all' of the
high sounds coming from the treble
speaker. Of course, the sound thus achieved
i3 very different from the sound derived
through the use of two-channel sources.

Iinthusiastic advocates of this two-chan-
nel, electromic crossover system (as it is
called) believe this method can eliminate
intermodulation distortion to a very con-
siderable extent. After all, this intermodu-
lation distortion results when high tones
are modulated by low ones. Since the highs
and lows are completely separated, distor-
tion is at once minimized over that pro-
duced by conventional single-channel meth-
ods. It is possible to eliminate the more
conventional crossover networks found in
the two-way speaker system, thereby elimi-
nating distortion from this source. This
distortion results because of the resonant
circuits used in the more complex low- and
high-pass filters.

Proponents of the electronic crossover
system also believe that this system can be
balanced to suit the acoustical environ-
ment of the listering room better than can
be done with ordinary systems.

Opponents claim that the results are not
really that good, especially when you take
into account the increase cost of such an
arrangement. The CCIF method for mea-
suring IM distortion shows that distortion
is still present at both low and high fre-
quencies, so nothing is gained when these
blocks of sound are separated. Their con-
tention is that the separation does not lead
to as true a blending of sound as occurs
when a single amplifier is used. They state,
also, that the fewer the tubes and other
circuit elements in a system, the less will
be the over-all alteration of the sound.

You take your choice.

The following three questions came from
the same source:
A Shorted Power Transformer

Q. What effect would a one- or two-turn
short cireuit in the high-voltage secondary
have on a power transformer and could
this condition be deteeted?

* 3420 Newlkirk Ave., Brooklyn 3, N.Y.

A. A one or two-turn short in the high-
voltage secondary winding of a power
transformer would not alter its character-
istics very much, but the short would place
a load on the transformer which would
create a hot spot at the shorted turns. The
degree to which the effect will be noticed
depends upon the efficiency of the trans-
former and upon the location of the short
with respect to the primary. It can be ex-
pected that the transformer would gradu-
ally destroy itself because of overheating.
More and more turns will short. Finally

_there would be an additional short which

would be sufficiently serious to cause the
transtormer to smoke and become inopera-
tive. Before this point is reached, howerver,
one of the turns might open, immediately
ending the life of the unit.

The only way that such a condition
could be detected is if it were noticed that
the transformer was running abnormally
warm or hot. Of course, this overheated
condition is also symptomatic of leaky
filter capacitors, trouble in the filament
circuit and/or anything else which places
an abnormally high load on the power
transformer. I would suspect this type of
trouble sooner than I would suspect the
possibility of the shorted turns which was
under discussion here.

Plate Resistance and
Transformer Impedance

Q. How can it be determined that ihe
primary impedance of the oulput trans-
former is matched to the plate resistance
of the output tubes working push-pull?

A. Tt is not really possible to determine
when an onfput transformer is matched to
the plate of the output stage to which it
is conneeted. This is true because we do not
mateh impedances in output stages. Pen-
todes have too high a plate resistance to
wind a transformer with euough turns to
mateh impedances properly. Further, we
do not wish to mateh impedances correctly
despite the fact that such a mateh would
give us maximum power transfer. But un-
fortunately, this condition also gives us
maximum distortion transfer. Under cer-
tain conditions distortion transfer de-
creases faster than power transfer. Tunbe
manufacturers determine empirically and
mathematically jnst what the proper re-
lationship is between the tubes’ plate im-
pedances and the actually impedauce of
the transformer with which the tubes are
associated. The whole picture is further
complicated when negative feedback is ap-
plied. This has the effect of lowering the
impedance of the output stage as a whole.

Perhaps what you would really need to
know is the impedance of a particular
transformer, and whether this transformer
can be used with a particular set of output

(Continued on page 60)
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(Edward Tatnall Canby)

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

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

“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 Terminal in New York City.

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

11:30 0 5:30 on Saturday.

ACOUSTIC RESEARCH, INC., 24 Thorndike Street, Cambridge 41, Massachusetts
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AUDIOMAN NO. 12

Richard ). Henry, 26, single, draftsman and Chicago
resident, latest to join ranks of Audiomen of the Month.

Richard J. Henry is constantly being

called upon to help his friends and
neighbors in planning their own hi-fi sys-
tems. And he is well equipped to help others
because of the experience he has had in de-
signing and building bis own system over
the past seven years, during which time he
has been both music lover and audio hobby-
ist. He has a record collection of more than
250 LP’s and some 50 stereo discs, and more
than 50 stereo tapes. He has facilities for
playback of both tape and disc in stereo,
and so far records only monophonically, but
looks forward to the time when there will be
something on the air to record on stereo so
he can increase his stereo tape collection.

For equipment—at the last writing, and
anything can change in an Audioman’s
equipment line-up in a week, even—Mr.
Henry was using two Dymakits for his
power amplifiers, and two Dynakit pre-
amplifier-control units, a Metzner Starlight
turntable with a Rek-O-Kut arm, a Knight-
kit M tuner, and a Viking stereo tape
deck. Additional heads for the Rek-O-Kut
arm permit him to interchange cartridges
between stereo and monophonic reprodue-
tion—a Ifairehild 225 serving for the mono
application and a Shure M3D for stereo.
His loudspeakers are a University Master
in the left channel and a Stephens I'R-80
in the right, the latter being enclosed in
cabinet of the Argos type.

The “special” inputs to the Dynakit pre-
amps have been wired to tape equalization
for stereo reproduction, but a Viking rec-
ord/playback amplifier is used for both op-
erations on mono. The tape deck and the
recording preamp are mounted on a hinged
panel in the bookcase at one side of the
fireplace. The preamps and FM tuner are
mounted over this panel on shelves. Mr.
Henry’s ingenuity came to his rescue in the
design of the shelves, for they do not ex-
tend all the way to the rear of the bookcase
—thus providing considerable ventilation
to the units. The hinged door which mounts
the tape recorder is covered with grille
cloth which obscures the two openings in the
wooden panel that provide for cireulation
of air,

The phono turntable is spring mounted
in a base resting on top of the mantle. The
major heat source—the two Dynakit power
amplifiers—are mounted on a shelf in the
basement, as shown below. This is always

FULFILLING the tradition of Audiomen,

desirable if the home will permit it, but
rarely possible when one lives in a multi-
storied apartment bnilding.

To make his speaker system ecabinets,
Mr. Henry obtained plans from University
for the “Master” System, and the second
unit is built along the lines of the Argos
“Californian” enclosure. Time for these
constructional projects was borrowed from
his hobby activities of skin and SCUBA
diving, but he still finds time to hear a live
concert of the Chieago Symphony Orehestra
several times a year.

* * L3

And so go the Audiomen—dedicated hob-
byists who give of their time and energy to
help others to find the same enjoyment from
music reproduction that they have enjoyed
for many years. Contrary to general belief,
high fidelity is not a new liobby—it has
been active for at least thirty years. In the
early days one had to compromise betweei
a “flat” high end and needle seratch—mnow
it is likely to be a compromise between ade-
quate bass and too much rumble. But so it
goes—and the Audioman, recognized or not,
is the mainstay of the art, the backbone of
the industry, and the originator of many
of the art’s innovations. xE

Left, the entire system mounted
adjacent to the fireplace, ex-
cept for the power amplifiers
(above) mounted on a shelf in
the basement.

WWW. akheriesniadiahiestary com .

LETTERS

Air Suspension—Another Excursion

SIR:

Mr. Avedon’s introduetion to his article!
in the June AuUDIO creates the impression
that it is a rebuttal to my article* in the
Jannary issue. In fact it is not; where Mr.
Avedon does touch on the main issue (i.e.,
whether the enclosed air in an acoustie sus-
pension system creates significant speaker
distortion) he has come over to the other
side, and I make him welcome.

I would like to make four points about
his article:

1. The major issue in the two original
articles® has almost disappeared from view,
and an inconsequential side issue has taken
its place. Mr. Avedon no longer claims that
the air-spring in an acoustic suspension en-
closure exhibits significant non-linearity;
his new (and correet) thesis is that the now
admittedly tiny amount of non-linearity is
only partly due to the adiabatie process,
and that isothermal operation would not
erase but merely reduce a non-linearity that
has no significance to begin with.

2. The lack of consequence of this side
issue is pointed up, ironieally enough, by
the fact that Messrs. Avedon, Kooy, and
Burchfield in their original 1959 article, and
I in my January article, both made the
same error with respect to it (blaming air
non-linearity entirely on the adiabatic proe-
ess), without this error affecting our abil-
ity to disagree. They wrote:

“It is extremely difficult to make this
process anything other than adiabatic
. . . [the] pressure variations must cause
greater distortion for a given excursion
of the cone due to the inherent non-linear-
ity of the adiabatic process (italics
mine). This is an unavoidable conse-
quence of the laws of physics. So when
it is said air suspensions are inherently
more linear than mechanical suspensions
a misstatement has been made. . . .”

I, too, considered only that part of air
non-linearity associated with adiabatie con-
ditions in my discussion of the gas equa-
tion, although in addition I employed a
complete, and accurate graphical demon-
stration. My error was caught by Mr.
Novak (LerTErRs, March) and acknowl-
edged by me (LETTERS, May). Now Mr.
Avedon taxes me with this error, actually
made by both of us, as though it were cen-
tral to the issues between us, devoting a
major part of his article to the subject.

3. The real point at issue, the oune that
leads to meaningful conclusions, was de-
scribed in my original answer as follows:

“One statement in partienlar is made in
the above-mentioned article which, if
true, destroys as invalid the entire basis
of the acoustie suspension system. This
is the statement that the air in the cabi-
net of an acoustic suspension system is
significantly non-linear. . . . Here is the
first published theoretical objection to
the acoustic suspension system, that the

(Continued on page 64)

1 Robert C. Avedon, “More on fhe air
spring and the ultra-compact loudspeaker”,
Aubpro, June, 1960, pg. 22

2. M. Villchur, “Another look at acous-
tie suspension”, Aupio, Jan., 1960, pg. 24

3Ibid. and R. C. Avedon, W. Kooy, and
J. B. Burchfield, “Design of the wide-range
Regal speaker system”, Aupio, March, 1959,
pg. 22
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introducing the new

empire
208

belt-driven, 3-speed
turntable

s0 quiet—no known amplifier can provide nearly enough bass boost
to bring the rumble content to the audible level of the recorded music

Turntable noise or rumble is the inevitable by-product of
mechanical motion. For, mechanical motion implies moving
parts, and moving parts must contend with friction and toler-
ance, the two primary causes of rumble.

It is as impossible to eliminate rumble as it is impossible to
eliminate the need for moving parts. However, by reducing
the number of required moving parts; by refining the working
tolerances; and by introducing effective friction-reducing
techniques, rumble can be brought to a level that is so insig-
nificant as to be virtually non-existent.

This is how the Empire 208 achieves a rumble content so
incredibly low that no amount of available bass boost can
bring it to the audible level of the recorded music.

There are only two moving parts in the Empire 208 — the
motor and the turntable platter. There are no intermediate
idlers. A continuous seamless belt couples the motor directly
to the turntable.

The motor is a heavy-duty hysteresis-synchronous unit with
a dynamically balanced rotor. There is no measurable lateral
tolerance or ‘wobble’ in the shaft. And, the 3-step pulley,

aué;io empire

STEREO/BALANCED HIGH FIDELITY COMPONHENTS [| DYNA-EMPIRE, INC.
1075 STEWART AVE., GARDEN CITY, N. Y.
EXPORY: EMEC, PLAINVIEW., N. Y.

CANADA: ACTIVE RADIO & TV LYD., TORONTO 2, ONT.
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press-fitted to the shaft, is ground to perfect concentricity
with its rotary motion.

The turntable platter itself, a homogeneous aluminum alloy
casting, is ground to precise concentricity, and then, carefully
balanced. Its weight is six pounds. And the distribution of its
mass has been carefully calculated to produce maximum
flywheel effectiveness.

A case-hardened, lapped-surface, steel shaft serves as the
main bearing. This shaft fits precisely into a lubricated shaft-
well and rotates on a single polished steel ball. The inner wall
of the shaft well is honed to a micro finish.

The idea of a single, ball-thrust bearing is not new. But, in the
Empire 208, the bail is made an integral part of the shaft. It
rests and rotates on a Nylon ‘seat’ at the bottom of the well.
The use of Nylon is significant because of its extremely low
friction coefficient and its high resiliency, the cushioning
effect of which contributes to the absence of vertical rumble.

EMPIre 208 .....oocevieeeeiiriirrieeeenaesennnnes e B $87.50
Wood base in walnut, mahogany or fruitwood ............ $12.50

FREE a “Do-It-Yourself’' stereo/balance kit actively demonstrates
scientific principles of balance—ask your dealer.

VA acmEhie durnta e iplattercitzelf, a homogeneous aluminum alloy
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1. IF-IH

Periodically, these days, I seem to get
involved with the Japanese—not in Japan
(how I wish I could find a good excuse to
get over there), but by indirection.

Japanese hi-fi has been discussed here
before, more precisely, just a short time
before the invasion of our shores by the
present varied wave of Japanese equip-
ment. Then later it was a recording of
Japanese Noh drama (reviewed, duly).
And, shortly thereafter, the stuff itself,
the imported Kabuki troupe which gave a
week of genuine Japanese stage stuff, with
musie, in New York City. My old friend in
Tokyo, head of AP and enthusiastic hi-fi
installer for the Tokyo international press
and diplomatic corps, turned up in New
York recently with a new Japanese wife.
She speaks American, learned in Tokyo
while in school; he speaks no Japanese
though he's been there ten years. “What
would you do,” he said, “if you were try-
ing to learn a language that is written in
algebra?”’

(Aside: Mr. AP, better known as John
Randolph, hasn’t got around to stereo yet
in Tokyo. How can you put stereo in a
Japanese “living room”¢ If the American
housewife doesn’t like two boxes where she
thinks one will suffice, the Japanese lady
has a whole world of delicate traditions as
to living space that must not be disturbed
by ecrass invasions of multiple blocks of
furniture. And what of the Japanese room
itself, with its sliding walls and variable
spaces? Besides, Mr. Randolph won a vital
domestic battle, long ago, when he man-
aged to install a huge corner speaker in
his Tokyo living room. What—TWO corner
speakers? What$—Junk my precious folded
horn?)

A Canadian correspondent, F'rench name,
English-writing, has been exchanging notes
on Japan with me from an unlikely spot—
Quebee. Seems he lived in Japan for a long
while. He is my latest source of gossip on
the hi-fi situation in Japan, supplementing
my AP friend.

My Quebec friend has sent me a batech
of Japanese hi-fi catalogues—mnot the ones
for American consumption but those for
the local fans. I pass on to you without
personal comment—how would I know—his
observation, that contrary to gemeral im-
pressions here, Japanese goods are neither
cheap, nor built with “cheap labor” at this
stage.

The stuff he sent me, in flyers and cata-
logues, is not exported because it is mno
longer competitive with our equivalent hi-
fi, tends to cost more even in Japan. But
the variety is astonishing; a catalogue
from Sansui Electric (460 Izumicho, Sugi-
nami-ku, Tokyo) features, for instance,
two pages of assorted radio tuners, in all
the varied forms we might find in one of
our own ecatalogues, plus stereo preamps
and a large line of amplifiers ranging up
to a 100-watt monster with carrying

8
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handles ($200); this is followed by pages
of bewildering transformer arrays, dozens
and dozens of them, with all the technical
data, the whole printed via thousands of
elegant Japanese characters and Western
numerals, plus photos. Most impressive.

“The days of cheap labour in Japan are
numbered in high-quality manufactured
goods,” writes my correspondent, Mr.
André Thivierge. “If some of them are
still slightly cheaper, look for other fac-
tors: low manufacturer’s profit (around
1 per cent. . . .yes, 1 per cent; they depend
on volume; here is a good lesson for the
American producers). Automated plants
have also reduced the cost of production.

“You will see that the prices in Tokyo,
although interesting, are appreciably
higher than most people think: skilled
labour is well paid, salaries keep going up,
and the cost of living is sinking fo a new
low everyday.”

At that point in his epistle, Mr. Thi-
vierge went off into the interesting ques-
tion of Japanese music and the Noh plays,
ending up with a fine list of recommended
books in English on Japan itself—quite
a versatile Cabpadian, this. But I’ll stick to
my subject.

Xz BF Z7Z X8

The astonishing thing about the Japa-
nese hi-fi catalogues and flyers I have in
front of me, as this is being written, is
that they look so much like ours, are so
clearly derived from our technology, use
our Waestern technical terminology not
only in the numbers but even in whole
groups of letters—and yet, being Japanese,
these catalogues and the goods they repre-
sent stand on their own feet.

This seems to be the Japanese forte, an
unremitting strength of enlightened imi-
tation. I remember opining on this subject
in earlier writing, some years back; the
impression is enormously heightened by
these more recent developments. I wish
you could see a few pages of this literature,
printed in Japan for Japanese consumers.
It is, shall we say, 100 per cent grown-up,
mature. Nothing amateurish, naive, amus-
ing—far from it. The mere look of the
pages will bowl you over.

And the strangest thing of all is the
curious mixture of Japanese and English
that they display—for Japanese readers.

Across the bottom of a double page, for
instance, it says SANSUI'S TRANSFORMERS
HigH FIDELITY AMPLIFIERS—just like that.
And, under a typical hi-fi photo of Mr.
Family Man listening to his rig—only this
gent is very Japanese and he’s curled up
with his knees crossed on top of a Western
arm chair—there are four model photos,
each with specs next to it, each with a
Western designation: the I'M-5, ATF-350,
PM-880, and so on. Most of the rest is
printed in fine-line Japanese characters,
but the ferminology of importance stands
out in “English.” If I may substitute mean-
ingless letters for the Japanese characters,
here are some typical lines of amplifier
specs.

Xz BF ZZ XS 6AQ8, (12AU7) x2,
(60A7) x4, (bAR4) x 2. That, ag you can
cateh, is the tube complement. Power out-
put is thus: SBF TZ 70W (36Wx2 SX
GBF SZ SLX). Easy—a dual 35-watt
stereo job. So it goes, right down the line,
and even without the meaningless charac-
ters you can figure practically everything
you need to know about each of these am-
plifiers, tuners and transformers.

Of course the correct characters are
much prettier than my substitute jargon-
letters and, indeed, the whole page layout
of these catalogues is delicate and quite
beautifully set up, the characters them-
gelves done in sharp, very fine type and
printed with spidery accuracy.

As you can see, the Western and Japa-
nese terminology is thoroughly mixed, the
recognizable letters and numbers appear
right along with the unrecognizable charac-
ters, all in the same line. The same goes
for numerous fine-lined diagrams, explain-
ing stereo speaker hookups, varying inputs
and outputs and the like—you ecan read
all the pertinent info, interspersed with
cryptic hieroglyphies.

Four-Way

—Which brings me to a final point that
may have been blossoming obscurely in
the back of your mind as you read the
above. You had thought, as did I, that
Japanese characters were printed up-and-
aown, in columns. And if not that, then
(you thought vaguely), don’t they go
“backwards,” from right to left? How in

‘blazes can you read a hi fi catalogue (or

anything else of the sort) in which stand-
ard Western stuff is intermixed with the
oriental?

I have one flyer here, for instance, that
presents arms and turntables, from a com-
pany that must perforce remain anony-
mous because its name on the flyer is in
Japanese characters. So are the large, bold-
face names for the various models, and
quite decorative, too. But in the middle of

H 2 1%

MENZHE (12AX7)X 4, (12AT7)X 2, 6X4
MBI HIGH LEVEL:racerrausnncen: 60db.
LOW LEVEL:treere-cssnoseoranannerane 55db
] M MICH F . AH 2mVieTHHIV
TAPE®TF 7 2mVIieT « 1V
MAG % F #  2mVIZT » 1V
X-TALMTF 7 25mVi=T « 1V
TUNER #%F x 250mVicT # 1V
AUX % T 7 200mVizT 7 1V
pP—abn—n  20c/seeceer +17d¥ BASS)
20K c/e--- +18db (TREBLE)
20c/s omuee 77wk
50 c/s =-=- 1Ke/st=T—3db
----- 1Kc/si=C— 3 db
75w b
1 e ) 2 —AE Mol - AR
T1Kc/siexf L
+4db (20c/s)
2 e a AR R
TIl1Kece/sicxL
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SyInr4nE—

HRARF—r<—. 500 c/s

MMM H 100V 50~60c/serereenes 65VA

~+ %R R OMD 386om AT 222mm
Y 124om BRI 7.8kg

L 3 M = 7

M EM 29, 700 5= B

Reproduction of part of a page from
the Japanese catalog described by Mr.
Canby.
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IF YOU LOVE TO CREATE... BUILD KITS

Mono Hi-Fi...

the experts say

your Best Buy

ot

is EICO

Stereo Amplifier-Preamplifier HF81+

FM Tuner HFT901t
AM Tuner HFT94t1
FM/AM Tuner HFT92t+

Stereo Automatic Changer/

Over 2 MILLION EICO instruments in use throughoul the world. Add 5% inlthe West.

R Player 1007
s & : 3-Way Speaker System HFS3
== s st 2-Way Bookshelf Speaker Systems
HFS5 and HFS1 M0

100W Stereo Power Amplifier HF89
70W Stereo Power Amplifler HF87

28W Stereo Power Amplifier HF86 Stereo Integrated Amplifier AF411

INSTITUTE OF

o Exclusive advanced systematized engineering

@ Lastest and finest quality parts

® Exclusive ‘‘Beginner-Tested'’ easy step-by-
step instructions

® Exclusive TRIPLE quality control

o 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.S.
and Canada.

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 monophonically.
Ganged level controls, separate balance control,
independent bass and treble controls for each
channel. Identical Williamson-type, push-pull
EL84 power amplifiers. “’Excellent’’ — SATURDAY
REVIEW. “*Outstanding . . . extremely versatile.’”
— ELECTRONICS WORLD. Kit $69.95. Wired
$109.95. Incl. cover.

HF85 Stereo Preamplifier: Complete master
stereo preamplifier-control unit, self-powered,
Distortion borders on unmeasurable. Level, bass,
& treble controls independent for each channel
or ganged for both channels. Inputs for phono,
tape head, mike, AM, FM, & FM-multiplex, One
each auxiliary A & B input in each channel,
“Extreme flexibifity . . . a bargain."" — HI-FI
REVIEW, Kit $39.95, Wired $64.95. Incl, cover.
New HFB89 100-Watt Stereo Power Amplifier:
Dual 50W highest quality power amplifiers. 200W
peak power output. Uses superlative ultra-linear
connected output transformers for undistorted
response across the entire audio range at full
power, assuring utmost clarity on full orchestra
& organ, 60 db channel separation. IM distortion
0.5% at 100W; harmonic distortion less than 1%
from 20-20,000 cps within 1 db of 100W. Kit
$99.50. Wired $139.50.

HF87 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 Stereo Power Amp. Flawless repro-
duction at modest price. Kit$43.95. Wired $74.95,

AUDIO e SEPTEMBER, 1960

lquepenpept_ D@_SS andtreble co_ntrols YOI’I each

FM Tuner HFT90: 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 at 6 db points.
Both cathode follower & FM-multiplex stereo
outputs, prevent obsolescence. Very low distor-
tion. "“One of the hest buys in high fidelity kits.”
— AUDIOCRAFT. Kit $39.95*. Wired $65.95*.
Cover $3.95. *Less cover, F.E.T. incl.

AM Tuner HFT94: Matches 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 selectivity & sensitivity. Pre-
cision eye-tronic® tuning. “‘One of the hest
available.”” —HI-FI SYSTEMS. Kit $39.95. Wired
$65.95. Incl. cover & F.E.T.

New FM/AM Tuner HFT92 combines renowned
EICO HFT90 FM Tuner with excellent AM tuning
facilities. Kit $59.95. Wired $94.95. Incl. cover
& F.E.T.

New AF-4 Economy Stereo Integrated Amplifier
provides ciean 4W per channel or 8W total out-
put. 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.

New HFS3 3-Way Speaker System Semi-Kit com-
plete with factory-built 34" veneered plywood (4
sides) cabinet. Bellows-suspension, full-inch ex-
cursion 12” woofer (22 cps res.) 8” mid-range
speaker with high internal damping cone for
smooth response, 312” cone tweeter. 244 cu. ft,
ducted-port enclosure. System Q of 2 for
smoothest frequency & best transient response.
32-14,000 cps clean, useful response. 16 ohms
impedance. HWD: 263", 1377, 143%”. Un-
finished birch. Kit $72.50. Wired $84.50. Walnut,
or mahogany. Kit $87.50. Wired $99.50.

New HFS5 2-Way Speaker System Semi-Kit com-
plete with factory-built 34” veneered plywood
(4 sides) cabinet. Bellows-suspension, 5” excur-
sion, 8" woofer (45 cps. res.), & 3%2” cone
tweetfer. 114" cu. ft. ducted-port enclosure. Sys-
tem Q of ¥2 for smoothest frea, & best transient
resp. 45-14,000 cps clean, useful resp, 16 ohms.

[TETIVI TS AL
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HIGH FIDELITY

MANUFACTURERS

HWD: 24”, 1214", 1014”, 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. Smooth clean bass; crisp extended
highs. 70-12,000 cps range, 8 ohms. HWD: 23”
x 117 x 97, Kit $39.95. Wired $47.95

HFS2 Omni-Directional Speaker System (not illus.)
HWD: 36”, 15V4”, 1112". “Fine for stereo’’ —
MODERN HI-FI. Completely factory-built, Mahog-
any or walnut $139.95. Blond $144.95.

New Stereo Automatic Changer /Piayer: Jam-proof
4-speed, all record sizes, automatic changer
and auto/manual player. New extremely smooth,
low distortion moisture-proof stereo crystal
cartridge designed integrally with tonearm to
eliminate mid-range resonances. Constant 41>
grams stylus force is optimum to prevent groove
flutter distortion. No hum, turntable attractions,
acoustic feedback, center-hole enlargement.
Only 103~ x 13~. 1007S: 0.7 mil, 3 mil sapphire,
$49.75. Incl. FET and "Magnadaptor.”

+Shown [n optional Furniture Wood Cabinet
WE71: Unfinished Birch, $9.95; Walnut or
Mahogany, $13.95.
++Shown in optional Furniture Wood Cabinet
WE70: Unfinished Birch, $8.95; Walnut or
Mahogany, $12.50.
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EICO, 33-00 N. Bivd,, L.L.C. 1, N. Y. A9 |
Show me how to SAVE 50% on sasy-to-build 1
top-quality HI-Fi. Send FREE catalog, Stereo Hi-Fi 1
Guide plus name of nelghborhood EICO dealer. =
Name.. 1
Addres: =
City. Zone State =

See and hear all—EICO Stereo at N. Y. Hi Fi Show,
Rooms 305 and 306. Listen to the. EICO Hour,
WABC-FM, N. Y. 95.5 MC, Mon.-Fri., 7:15-8 PM.

® 1960 by EICO, 33-:00 N. Blvd., L. I.C. 1, N.Y.

and auto /manual plaver. New extremely smooth,
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A PLEASURE TO

U?\"V at your franchlsed Thorens dealer s

A PL E A S EU IT'%,
@%ﬁj N .. . more features, more crafts-

manship, more superb music-making quality

for monaural or stereo
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B :- »\ ""‘
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or favored customer, with the confidence-
inspiring Thorens 1l-year guarantee -

THE THORENS TD-124 TRANSCRIPTION TURNTABLE

More rotating pounds than any comparable 12” turntable!
More features per pound! Look at them:

® 4 speeds ... 1624, 3314, 45, 78
e 1114 pound table for smooth running

e Exclusive double-table with clutch for
fast starts

® Precision, hairline adjuétment for all
speeds

@ Built-in illuminated strobe

e Easy arm installation or change ... no
metal drilling, no unsightly holes after
arm change

e Built-in precision circular level

e Large, knurled, leveling screws

e Motor operates on 50/60 cps, any
voltage from 100 to 250.

0.2

«..and many more. See the TD-124 at your franchised Thorens dealer's today.

Tb-124
$99.75 net
(Base only $9.00)

Guaranteed for one full year.

Sold only through carefully selected franchised dealers.

HORENS

SWISS MADE PRODUCTS

HI-FI COMPONENTS « LIGHTERS
SPRING-POWERED SHAVERS
MUSIC BOXES

NEW HYDE PARK, NEW YORK

Circle 14 on Reader Service Card
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each long and cryptic model name I see—
like so many Japanese characters them-
selves—the letters Hi-Fi, imbedded in the
meaningless array! Sort of like this:

RzSplft X YzHi-FiXwrfTszPlf

My first thought was that you probably
should read this from the right-hand end,
then when you get to the middle you re-
verse, to take in “Hi-Fi”, and then con-
tinue backwards out to the left. So I
started in asking casual aequaintances
about this 1i’] matter of directionality, and
you'd be surprised how long it took to get
a positive answer. It came, again, from
Quebee and Mr. Thivierge.

He says that, yes, Japanese characters
do—or did—go down, not across. But we
must remember that these characters do
not represent letters in our seuse, nor do
they present whole words, either. (They
once did, I gather, but have been stretched
from the original meanings of each see-
tion of the complex characters into mnew
nses.) Instead, they represent syllables,
or equivalent. (They would seem, if T'm
righit myself, to be a rongh equivalent of
shorthand, except that shorthand removes
all the vowels that it can.)

In any case, what with the modern
world being as complicated as it is, the
Japanese have philosophically adapted
themselves to everybody in sight; they
read their characters any old way, up,
down, sidewise, in circles or what have you.

If T understand Mr. Thivierge rightly
(and a lot of readers will have had some
direct experience of this), Japanese char-
acters run left to right when convenient,
and especially in technical literature where
Western symbols and words are used in
their own shapes. Thus, the quantities of
detailed information in my hi-fi catalogues
is clearly printed in horizontal format, not
vertical, and it doubtless reads from left
to right throughout, in order to accommo-
date the Western terminology—including
that fine term, hi-fi.

But there’s a further twist to all this
calligraphy. Seems that, with their syllable
writing, the Japauese also transliterate
large numbers of our words into rongh
Japanese syllable equivalents, and write
them out in their own characters. Mainly
the new-style terms imported from the
‘West, like telephone, and so on.

Now when these get into the four-way
stretch,- as to reading direction, there can
be oddities to baffle the Western mind. Ie
quotes a three-syllable, three-character
word which is pronounced, more or less,
To-ba-ko, and means what it says. But in
Japanese practice these three sounds, as
represented by the equivalent trio of char-
acters, may run in any old direction, de-
pending mainly on aesthetics—which, al-
ways, are of ultraspecial importance in
Japanese thinking.

If the page looks better, or the sign out-
side a shop pleases the eye more delight-
fully, the syllables are just as likely as
not to appear “reversed”—i.c., Ko-ba-to.
Just read it the other way.

Now I'm wondering, as I think of the
import of all this, how many terms of
audio importance have made the transition
in these ecatalogues I have from Japan,
and appear there not in recognizable West-
ern letters and numbers but in Japanese
syllable-equivalents?

Until T study Japanese, I won’t know.
But I do suspect that every loyal audio
man in that country is already quite fa-
miliar with if-ih.

2. Earphone Stereo

As if we hadn’t bollixed up stereo
enough—I'm increasingly disturbed (in a

AUDIO e SEPTEMBER, 1960
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ML-8411A-3 3%,”

POV-467A-3 4"x6”

AH-6656A-3 2"

HIGH IMPEDANCE SPEAKERS FOR TRANSISTOR RA‘DIOS

PIONEER miniature-size spcakers for transistor radios
have bcen highly rated because of unexcelled tonc
quality and uniform characteristics; and entircly new
high-impedance speakers, in addition to those popular
standard models, arc now being mass-produced.

The notable feature of a high-impedance speaker is
that it requires no output transformer; therefore truly
natural tone quality is obtained by eliminating distor-
tions due to output transformer. Furthermore not only
a sizable expenditure for output transformer is saved
but also the important issue of portable transistor radio
—reduction of its weight—can be solved. However
besides its merits just described above, a high-impedance
speaker unfortunately has its demerits—difficulties
present in mass-producing voice coil of excellent quality.

SPECIFICATIONS

Model No. Resonance
impedance frequency
AH-6656A-3 70 ohms 310-410 cps
AH-6656B-3 100 ohms ”
ML-8411A-3 70 ohms 200-280 cps
ML-8411B-3 100 ohms ”
POV-467A-3 70 ohms 110-160 cps
POV-467B-3 100 ohms ”

Voice coil

Yumi Shirakawa (Tcho)

5 Otowacho 6-chome, Bunkyoku, Tokyo, Japan

AUDIO e SEPTEMBER, 1960

FUKUIN ELECTRIC,

The uniform and superior voice coils for PIONEER
high-impedance speakers aré now being sucessfully mass-
produced by the application of unique winding devised
by PIONEER rescarch staff and by the adoption of
new mass production system. On account of the rational
combination of three essential components—voice coil
of good quality, powerful magnetic circuit and exclusive
cone paper—, a PIONEER high-impedance speaker re-
produces sound amazingly beautifully.

There arc now, rcady for the market, 18 kinds of high-
impedance speakers. for transistor radios, and we are
fully prepared to meet large orders—however large they
happen to be.

Frequency Sensitivity
range

310-4,000 cps 0.1 watt 94 db/watt
77 77 7”7

200-4,000 cps 0.3 watt 96 db/watt
” 7 7

110-8,000 cps 1.5 watt 98 db/watt

7 7 144

Power input

LIMITED
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Yes, AUDIO is publishing a cookbook—
not that we intend to extend the subject
of gastronomy to include 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 musie 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 is chock full of palate-
tempting recipes compiled by Climena
M. Wikoff, owner of the Mirror Liake Inn
...at (you guessed it) Lake Placid, New
York.

Actually, the first edition (now out of
print) was discovered by Mr. AUDIO
(O. G. McProud) during his stay at Mrs.
Wikoff’s Mirror Lake Inn, where, in Mr.
McProud’s own words—*... every meal is
80 tasty that eating becomes a real 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.0O.13,, all hooks sent postpaid in U.S.A. and possessions,
Canada, and Mexico. Add 50c for Foreign orders.)
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push himself away from the table before
upsetting 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 uails 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 1 tablespoon of butter
and anchovy paste the size of a large pea; placing mixture inside
fish. Place fish in a greased baking pan and cover with Y2 cup
of white wine. Bake 25 to 30 minutes in moderate oven, 350
degrees. Baste frequently. Garnish with parsley and lemon
and serve with plain boiled potatoes.

ADIRONDACK APPLE PIE

3 tbsps. white corn syrup

6 to 8 tart apples, thinly
sliced

pastry

1 c. suga
2 thsps. sifted flour
V4 tsp. grated nutmeg
& c. orange juice
% c. melted butter
Mix together the sugar, flour, nutmeg, orange juice, corn
syrup and melted butter. Add the sliced apples and mix thorough-
ly. Butter a pic pan heavily before putting in your pastry. Fill the
pie shell with the apple mixture and make pastry strips for the
top which should be dipped in melted butter before putting on
the pie. Bake in 400 degree oven for 15 minutes: reduce heat to
250 degrees and bake 35 to 40 minutes longer.

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
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mild way) by the numerous and revived
sales pitehes for what we once -called,
quite logically, binaural earphones—two-
channel plones, one channel to each ear.
In days of yore, these phones were used
for their proper purpose, the re-creation
of a startling sense of presence and of na-
tural liveness via two-channel earphone
recording. Not stereo recording at all, but
“binaural,” the two mikes set close to-
gether in an approximation (that’s all

. you need) of the actual placement of the

ears. Sometimes, the painstaking specialists
buid up actual dummy heads, complete
with ear canals, or with specially designed
mikes-plus-baffies to give the actual piekup
of the ear. Buf generally speaking, any
two mikes will do, provided they aren’t
more than, say, two feet or so apart. That’s
a big enough “head” fer anybody, thank
rou.

p Now, opportunely, these same phones are
back again in forece,—for stereo. “For
stereo reproduction umattainable with
speakers” shouts one fine ad, out of our
own journal. And this company (Clevite
‘Walco) is decidely not the only one which
claims stereo sound out of headphones.
Some Very Big Names are doing the same,
more or less.

Binaural Again

Now looky (as we used to say when 1
was a kid). Lookit. You don’t get stereo
sound out of any earphones, because phones
bring you each of two channels exclusively
to a single ear. You hear, relatively speak-
ing, as you do in nature, the two miero-
phones—if there were two—acting as your
ears, in extension.

Stereo is produced via loudspeakers, and
it depends on a more complex set of fac-
tors, defying exact description by the
likes of me, but undeniably and definitely
dependent on the hearing of each channel
by both ears. You hear the left speaker
with both ears and you hear the right
speaker with the same—and if there’s a
center speaker, you hear that with both
ears too. Utterly different from the ear-
phone situation, yes?

Now stereo has its tricks and techniques.
The ability to recreate a sound-curtain
that spreads across from side to side and
extends back in apparent 3-D, all from two
loudspeakers, is the essence of good stereo,
and it is something that at first, ten years
ago, I really didn’t believe could be done.
Yes, I know, I came upon “loudspeaker
binaural” sort of late, considering that it
was active back in the early Thirties, with
Stokowsky and Blumlein and who-all. But,
then, the demonstrations I got weren’t very
convineing, in the pre-commercial stereo
years, and (to admit a very important
point) my ears weren’t trained to hear
stereo. (Millions of people suffer from
that lamentable lack of training today,
too, and I wish we’d do something about
A b

No, I didn’t think much of early stereo.
But as graybeards will recollect, I was
nuts about earphone binaural. I still am.
It’s an astonishing phenomenon, if still
largely uncommerecial. You just have to
do it for yourself, with your handy stereo
tape recorder. But what uncanny effects!
Especially in the case of such ordinary
jumbles of sound as confused conversation,
the pauses between music at rehearsals
(when people talk, lLere and there, in
casual, half-whispered conversation). I've
always found, like the fabled Siamese, that
in earphone listening of this sort, the
tuning up is the best part of a concert, if
the intermission isu’t even better.

And there are the bird songs, recorded

(Continued on page 77)
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STEREO CONDENSER MICROPHONE

The pre-eminent microphone for stereo recording and transmissions
by MS and/or XY pickup techniques ¢« The relative angle of the two
sensitive mikes in the slender head can be varied through 180° with
visual indication of their positions « Nine different directional-
sensitivity patterns, from Hypercardioid (—15 db or better) through
Figure-8, are available independently for each channel, instantly and
silently by electrical remote control « Qutput impedances of 50 and
200 Ohms selected by a simple change of connections » Each C24
supplied complete with all needed cables, transistor-stabilized power
supply, twin remote-control selector unit, and individual frequency-
response curves for each mike. Write today to the USA import and
service representatives for full data and names of dealers.

Frequency Range 30 to 20,000 cps
Cardioid Discrimination, 0° to 180° —15 db or better
Crosstalk between Channels ~40 db or better
Output Level per Channel 33 db re 1mW for sound field
of 10 dynes/sq cm.
Residual Noise Level 20 phon or less
Qutput Impedance, per Channel 50 and 200 Ohms
Sensitivity per Channel (for 200 Ohms) 1 mV/microbar
Preamplifier Tube 6072 (12AY7)
Power-Line Voltages 110, 125, 145, 220, 245 VAC; 50-60 cps

Microphone Length, 10¥4"; Diameter 1-5/8"; Weight, 1 |b 3 oz.

ELECTRONIC APPLICATIONS, INC » STAMFORD, CONNECTICUT ¢ (203) DAvis 5-1574
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CHESTER SANTON*

The symbol ¢ indicates the United
Stereo Tapes 4-track 712 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 Stereo Tapes,

STEREO

On Tour With The New Glenn Miller
Orchestra RCA Victor ¢y FTP 1001

At the time this tape was reviewed, United
Stereo Tapes was not handling shipments to
reviewers of RCA’s first four-track open reels.
For that matter, neither was RCA Victor. In
order to provide tape fans with at least an in-
terim report, I selected at random on the open
market a reel wlth the New Miller orchestra
under the direction of drummer Ray McKinley.

Could be I happened to pick a lemon among
the dozen or so items in the first release. If
the other reels have the distortion this one
has, Victor would be well advised to start all
over again in four-track open reel. The eniire
tape is overloaded in signal level. The worst
distortion occurs in the quiet ballads. The
muted trumpet passages in the second selec-
tlon, Rainbow Rhapsody bresk up conpletely
even with sharp cutoff at 5000 cycles. It is
hard to resist the impression that some one
inadvertently used, at 7.5 ips, the recording
level and equalization that had been worked
out for the now defunct RCA 3.75-ips tape
cartridge.

The latest batch of stereo records received
for review contained a new disc by the Miller-
McKinley orchestra (Dance Anyone? RCA
LSP 2193). The same studio had been used
for both recordings, Studio A in New York
City. The dise, while not the cleanest stereo
recording coming out of Viector's plants these
days, had considerably less distortion than
the tape. The dance program based on re-
recordings of many of the original arrange-
ments in the old Miller library (Adios, Sun-
rise Serenade, cte.) was playable with ade-
quate adjustment of the treble controls but
the tape presented an insurmountable prob-
lem. As luck would have it, the tape has the
more interesting program of the two because
it contains the music played by the band in
its rccent tour of XBurope (both sldes of the
Iron Curtain) and North Africa.

Gus Farney: Colossus
Warner Bros. & WST-1359

It is surprising how small a percentage of
the current tape catalog is devoted to organ
recordings. Leon Berry, Dick Liebert, and
George Wright have been well represented on
discs. Wright alone has a sizeable quantity of
tapes on the market. A fourth organist now
joins the tape roster to intrigue those who
feel that the stereo disc can not do justice to
the pedal notes of a Waurlitzer organ. Gus
T'arney, before settling down in Salt Lake
City, the scene of this recording, was a fea-

* 12 Forest Ave., Hastings-on-Hudson,
N.Y.
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days, had considerably less distortion than

tured organist for twenty years with the Para-
mount Publix Chain of movie theatres in the
Central and Intermountain States. Those were
the days when movlegoers demanded glamor-
ous sound and the organist shared billing with
the stars.

The Wurlitzer heard in this reel first saw
the light of a theatre in 1930 as a three-
manual, nineteen-rank job at Staten Island’s
Paramount Theatre, It was moved to Salt
Lake City in the early fifties. I'ollowlng a year
of reconditioning, it is now heard in this re-
cording as a five-manual, twenty-four-rank in-
strument with over 230 stops. Housed in & hall
seating only 200 people, the two tone cham-
bers face each other at a distance of forty
feet. A nice set up for stereo.

If this compilation of data has whetted
your sounic appetite, I'm sure you won’t be
disillusioned when you hear this tape on a
system that doesn’t have to apologize for its
handling of bass fundamentals. Equally at-
tractive is the transparent nature of the sound
of the organ throughout its range. Gus I'arney
has versatility to spare in a program that
covers Londonderry Air, Granada, Singin’ in
the Rain, and the Orpheus in Hades Overture.

David Rose: Waltzes in Stereo
Kapp & KT 41027

In recent years, relatively few light-music
fapes have been issued that can stand up to
this one in over-all appeal. It steers a middle
course. Play it at background level and you
have musle in three-quarter time that avoids
any suggestion of corn. Open it up a bit and
the sirings of the David Rose orchestra blos-
som witl the sweetness you get after replacing
a year-old set of amplifier output tubes. David
Rose is In a position to take much of the
credit for the success of this release. His
arranging these days has a poise that puts
in the shade some of the sunniest hits of his
early career, Although he covers a variety of
waltzes in the course of this reel, Rose sets
himself a stern task at the beginning with
Johann Strauss’ Tales IFFrom The Vienna
Woods. A polished reading of this waltz has
eluded far more exalted conductors. He has
a very effective wrinkle in the course of this
arrangement—a contrast in dynamics seldom
tried on pop tapes. Midway through the piece,
the strings are suddenly hushed to about one
third of normal volume for a subtle interplay
within the orchestra that only siereo could
capture. So daring is the deliberate drop in
signal, many tape fans will instinctively perk
up their ears at this point for entrance of
tape hiss. I was pleased to discover that, un-
like some of the first four-track tapes, ihis
release has ample leeway in signal-to-noise
ratio. On my set up, the reel came through
with flying colors in a low level passage that
might have embarrassed some of the early
two-track stereo tapes as well as the present
four. Of course, it is still possible to en-
connter a recent four-track with noticeable
background noise but, by and large, the items
processed for release this summer have licked
this particular problem.

The seating plan of the orchestra is on the
unorthodox side, having been worked out to
give maximum advantage to the strings. The
sound source in the studlo is a lazily curving
semi-circle with the string-less choirs relegated
to the background. A neat feature of the al-
bum is the ease with which the scene shifts
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from Vienna to Hollywood and then to Tin
Pan Alley. The treatment of Vietor Young's
Around the Werld is-the best I've. heard. with
the exeception of the original sound track
(Decca tape 9046) but that older reel cannot
match this recording in cleanliness of sound.
Diane and Intermezzo represent other movie
classics. Irving Berlin’s Remember shares
honors with Beautiful Ohio and 2Missouri
Waltz in the nostalgia department. Operetta
favorites such as Deep in my Heart and Die
Fledermaus Wealtz complete the collection. In
the taste of its musical concept and instru-
meniai performance, this release is equal to
albums turned out by the leading aggregations
speclalizing in light music. The flat response
is a welcome bonus.

The Button-Down Mind of Bob Newhart
Warner Bros. ¢ WST 1379

The appearance of comedian’'s monologues
on tape recordings would indicate that there
are homes in this country with electricity and
tape machines but no running phonographs.
Discs will probably continue to be the more
economical mediumn for night club humor with
anyone who absorbs a comedian’s act in one
playthrough and then forgets about it. Those
wlio subject comedy to the rigors of repeated
playback under party conditions may find the
idea of humor on tape not too far fetched.
Shelley Berman and Jonathan Winters are
already available on tape (Berman in mono)
and now UST has added the reel version of
Bob Newhart's initial recording which cata-
pulted him to fame last spring. Without re-
sorting to the razor sharpness of a Sahl or a
Berman, Newhart activates the imagination
of his audience with a minimum of verbiage.
The hazards of a driving instructor are con-
veyed with refreshing subtlety and indirec-
tion. The political adviece to Abe Lincoln in
present-day public relations jargon has estab-
lished Newhart as a wit to be reckoned with
in future releases.

Famous Continental Marches
London & LPM 70023
Goldman Band: Sousa Marches in Hi-Fi
Decca ¢y ST7-8807

The London tapes ave still coming through
with a whale of a lot of variation in top-end
response. This collectlon of marches from the
Contlnent played by the Band of the Grenadier
Guards requires somewhat more treble rolloft
than any other London tape I've heard so far.
The curve on the tape mnay be similar to that
used for Mantovani’s strings but the piercing
blare of musie for brass band adds its own
share of complications. After some fiddllng, I
finally got thie reel under control by setting
my cutoff filter at 7000 cps and rolling back
variable treble from the zero position norm-
ally used for tape. The puzzling top end oc-
casionally encountered in their tapes tempts
me to go along with the theory that some
London tapes arviving in this country for
processing by UST still have the British CCIR
recording characteristic. Once oriented, the
band of the Grenadier Guards campaigns with
distinetion thirough four European countries
in famous marches from France, Spain, Ger-
many, and Italy.

The Goldman Band, in contrast, sounds
comfortably civilian in the marches of John
Philip Sousa. Richard Franko Goldman, the
son of the band’s founder, has included a {ew
surprises in his program. Some of the marches,
written for Sousa operettas such as ‘“The
Bride Elect” and ‘“The I'ree Lance,” were
originally meant to be sung. Listening to them
now, it is obvious that singers and audiences
of that day were made of sterner stufl,

Les Brown: Swing Song Book
Coral 3 ST7 57300

Tape is providing a better grade of fuel for
the Les Brown powerhouse. This outfit is one
of {the few survlvors of the famous era of
large swing bands—tlhe decade that began in
the mid-thirties. The appearance of a few more
tapes such as this one could lead to a revival
of interest in the big bands that once ruled
the roost. This reel gives every sign that lLes
DBrown has preserved a brand of morale in his

(Continued on page 71)
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Announcing a

Major Breakthrough

In High Fidelity Reproduction

em—

m J¢ is well established that one’s perception
of the size of the room or hall in which music
is being played is based on the amount of rever-
beration in the signal reaching one’s ears. With
the revolutionary new FISHER Dynamic
Spacexpander, Model K-10, you can now liter-
ally create living concert hall acoustics 7z your
own bome, and on any type of signal—whether
from records, radio or tape—at the turn of one
simple control! The results are astonishing.

" The patented design of the FISHER K-10 per-
mits the blending of any desired degree of re-
verberation with the input signal to create a

THE FISHER

DYNAMIC

SPACEXPANDE

MODEL K-10

result that is truly the living music itself. Listen
to any of your favorite programs or records
with the FISHER K-10 in operation and you
will find that, without it, the program actually
sounds ‘dead’—the most dramatic proof of what
the FISHER Spacexpander does!

Best of all, there are #o moving parts to get out
of adjustment—»0 motors, #o continuous tape
belts, 7o complicated drive mechanisms. The
FISHER K-10 is a marvel of simplicity and su-
perb electronics, designed to give years of
trouble-free, thrilling service.

Complete assembly, $59.50

FOR USE WITH MOST HI-FI SYSTEMS! EASY INSTALLATION!

M— THE FISHER DYNAMIC SPACEXPANDER WILL BE DEMONSTRATED
AT THE NEW YORK HIGH FIDELITY SHOW, ROOMS 529, 534 AND 537

FISHER RADIO CORPORATION ¢ 21-29 44th DRIVE - LONG ISLAND CITY 1, N. Y.

Export: Morhan Exporting Corp., 458 Broadway, New York 13, N. Y. W Available in Canada through Canadian-Marconi

AUDIO e SEPTEMBER, 1960
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EDITOR'S REVIEW

THE SHOW SEASON

Each year when September rolls around we begin
to get into the spirit of the show season. There is a
distinct possibility that there is something about our
own interests that sets us apart from the average indi-
vidual in that we enjoy hi-fi shows. But since we recog-
nize the fact that there is a lot of fun to be had at a
show and so many new things to see and hear, there is
still some hope for us—or so we would like to believe.

By and large, hi-fl shows are too loud, too crowded,
and too full of ‘‘showmanship.’”’” In the, first place,
there are too few rooms in which one is likely to hear
good sound reproduced at levels which would be ac-
ceptable in the average living room.

But it has long been the custom of exhibitors when
they feel that the audience of the moment has been
there long enough, to reduce the sound level for a few
minutes. Immediately the crowd leaves the room and
when the sound level is raised to the show normal—
which we would estimate to be around 95 to 100 db—
the room fills up again. Now there is nothing wrong
with that technique—if the same people stayed in an
exhibitor’s room for an entire day he would be able
to show his wares to not more than twenty-five people,
and that wouldn’t pay him for the time of his staft
and for the rent of the room. Consequently he must
talke the necessary steps to ‘‘ventilate’’ the room
properly—to ensure a continuous ecirculation of
people.

It is also considered standard practice to use a re-
production curve which has been called—in these
columns as well as elsewhere—the standard hi-fi show
curve. This eurve consists of a boost of around 10 db
at 100 and 10,000 eps. But there is a very good psycho-
logical reason for this reproducing characteristic.
‘When people come into an exhibit room for the first
time, they expect something out of the ordinary. Given
two rooms with equivalent equipment and the same
records, the room with the boosted highs and lows is
the one in which the people will congregate.

Actually, there is a very good reason for this. When
one listens to properly reproduced music in a crowd,
it is not likely to make an impression. Consequently,
the person in charge of the exhibit soon learns to boost
the bass and the treble to give a ‘‘showy’’ effect. The
average customer reaction is ‘‘listen to that bass’’ or
‘‘those highs,’’ as the case may be. The average hi-fi
customer, upon installing a system in his own home,
will play it with the highs and lows accentuated for
the first week or so. Then he will begin to realize that
it doesn’t sound right, and he will gradually lower
both ends so that in about a month he is playing it

16
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either with the controls in a flat position—giving him
electrically flat response—or in whatever position will
give an acoustic response which is approximately flat.

We are in full aceord with this custom. We know
from experience that the average visitor to a show will
walk right past a room in which the reproduction is
what would be termed ‘‘flat.”’ Actually, frequency re-
sponse is one of the least of our problems—distortion
is far more important—and distortionless reproduc-
tion can be demonstrated easily by any component
manufacturer. The important thing is to offer some
musical reproduction which is eclean and sufficiently
““doctored up’’ that it is impressive to the ear.

Showtime is the opportunity the industry has to let
people know just how good component high fidelity
can sound—1Ilet us make the best of it. But it is most
Important that we make use of some showmanship, re-
gardless of what form it may take. We must first get
the people interested enough to notice hi-fi—once it
penetrates their consciousness, its own quality will
clinch the interest and win more converts to the grow-
ing number of audiofans.

WHERE ARE THE SHOWS?

In the first place, that is a good question. So far,
we know of only four shows scheduled for the next
three months—even though there are rumors of a few
others. To begin the season, there is the New York
High Fidelity Music Show which opens on September
7 for a five-day run at the New York Trade Show
building. The next one we know about is the 9th An-
nual Chicago High Fidelity Home Entertainment
Show operated by the International Sight and Sound
Exposition at the Palmer House in Chicago on Sep-
tember 23, 24, and 25. Then comes the 1960 Stereo
Hi i Show sponsored by the Sacramento (California)
Valley Electric League. This show is held at the fabu-
lous Sacramento Inn, where the first show in that area
was held in the spring of 1959. The dates for this show
are October 28, 29, and 30.

Following that comes the Northwest High Fidelity
Music and Stereophonic Show at the Hotel Leaming-
ton, Minneapolis, on November 25, 26, and 27.

Then, for the benefit of travelers—or those who can
use the shows as a reason for traveline—there is the
Audio Fair in Yorkshire, England, and the Feria de
Alta Fidelidad in Mexico. There will probably be
others—but unfortunately we often do not learn about
them until after they have taken place.

Anyhow, we like ’em, and we’ll attend as many as
possible.
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STANTON Calibration
Standard: Model 381 —
. An ultra-linear professional pickup
A ) for recording channel calibration,
s radio stations and record evaluation
by engineers and critics...from
$48.00

Collectors Series: Model 380—A pre-
cision pickup for the discriminating
record collector...from $29.85

Pro-Standard Series: MK I1—A pro-
fessional pickup outstanding for
quality control...from $24.00

— -

/5
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StereoPlayer Series: Stereo 90 —
A fine quality stereo magnetic pick-
up for the audiophile...$16.50

more for everyone...more for every application

... SO much more for everyone ... for every
application . .. in the complete line of Stanton
Stereo Fluxvalves.

Here is responsible performance ...in four superb
models ... for all who can hear the difference.
From a gentle pianissimo to a resounding
crescendo-—every movement of the stylus reflects a
guality touch possessed only by the

Stereo Fluxvalve.

LISTEN!...and you will agree Pickering has more
for the best of everything in record reproduction
—mono or stereo, More Output-More Channel
Separation —More Response—-More Record Life!
In short... more to enjoy...because, there’s more
quality for more listening pleasure.

Ask for a Stanton Stereco Fluxvalve*®
demonstration at your Hi-Fi Dealer today!

FOR THOSE WHOP CAN HEAR THE DIFFERENCE *U.S. Patent No. 2,917.590

Ickerlng Send for Pickering Tech-Specs—a hafidy guide for planning
PICKERING & CO.. INC., PLAINVIEW, NEW YORK a stereo high fidelity system ...address Dept. B-90

STEREQ FLURVALVE, STEREOPRLAYER COLLECTORS SERIES, PRO-STANDARD SERIES: CALIBRATION STANDARD AHE TRADEMARKS USED TO DENGIETHE QUALITY OF PICKERING COMPANY, INC. PRODUCTS,
|

A TR e B


www.americanradiohistory.com

15 THOUSANDTHS OF A SECOND
IS A VERY LONG TIME

It’s much faster than you can wink an eye, vet time enough for
Bell Laboratories’ new high-speed switching terminal to transfer
your voice to another channel while you are talking by telephone.

The new terminal—recently introduced on the transatlantic
cable—uses the idle time in the conversations of talkers on a group
of channels to provide paths for other talkers. This time-sharing
technique, called Time Assignment Speech Interpolation, permits
the sending of 72 simultaneous phone conversations over this deep-
sea system where only 36 could be sent before.

TASI takes advantage of the fact that in a normal telephone
conversation you actually talk less than half the time. You do not
talk when you are listening, and even when yvou do talk there are
pauses between sentences, words, and syllables. When there ave
more talkers than channels, TASI puts this idle time to use.

Scanning each circuit thousands of times a second, TASI in-
stantly notices when you aren’t talking, then quickly switches in
someone who is. TASI also notices when you resume talking, im-
medtately finds a channel not in use that moment and switches you
to it. Your vorce may be switched many times during a single con-
versation in a time too fast —about 15 milliseconds—for your ear to
perceive.

The TASI switching terminal was rendered feasible by the
transistor —an invention of Bell Telephone Laboratories. More than
16,000 transistors are employed to achieve the compact, dependable,

high-speed circuitry required. TASI is another example of how Bell
Laboratories works to keep your telephone service the world’s finest.

BELL TELEPHONE LABORATORIES

WORLD CENTER OF COMMUNICATIONS RESEARCH AND DEVELOPMENT

WWW. amedceadadioRistery. com
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Electronic Crossover Design

NORMAN H. CROWHURST*

While some sort of complementary responses can be ob-
tained by guesswork, the methods presented here will ensure
accuracy of matching between low- and high-pass sections.

LECTRONIC CROSSOVER 1s the term often

E applied to cireuits in which the only
electronic parts are tubes serving

purely as normal amplifiers; the cross-
over funetion is performed solely by R-C
elements. As an earlier article showed, it
= impossihle for a simple R-C network
of more than onc stage to achieve the
desired crossover response.! The regular
L-C type crossovers, to be inserted in
the loudspeaker circuit, have been cov-
ered elsewhere,.?3:45

However, the modern trend is towards
separate amplifiers, using an ‘eleetronic’
crossover ahead of the power amplifiers,
which is where these units, generally of
poor design, are used. Correct design
procedure is no more difficult, once un-
derstood, and takes few, if any, more
components. This article will give step
by step details of designs using different
slopes, as well as the basic derivation
for the methods (in the appendix).

Most people want the simplest eircuit
that will do the trick, but what consti-
tutes the trick may vary with cirenmn-
stances. If you only want an ultimate
rolloff of 6 db/octave, then a single R-C
combination is all you need. But many
favor a greater slope to get more defini-
tive separation, so they need an elec-
tronie type, using more than one R-C
section, with feedback to give the regui-
site shaping.

That last plhrase is italicized because,

* 216-18 40th Awe., Bayside 61, N.Y.
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Fig. 2. Method of design based on calculations, using tube circuits. Triodes are shown
for simplicity, but pentodes can be used equally well.

in spite of several statements the writer
has made in various places to this effect,
the fact does not seem to he generally ae-
cepted. Tt is a mathematical fact.

As with many things of this nature,

FREQUENCY NORMALIZED TO CROSSOVER
(LOW-PASS RESPONSE)
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oz | |
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cepted. It is, a,anathematical fact.

there is more than one way of tackling
the design, according to your fancy. You
can do the whole thing by theory; you
can adopt a completely practical method :
or you can use a combination of both.

12 db/octave Type

The theory of the 12 db/octave type is
illustrated graphically at Fig. 1. The
sharpest possible turnover without feed-
back uses two identieal rolloffs, without
interaction hetween them, to give 3 db,
45 deg. cach, or 6 db, 90 deg. total at the
design frequency. This point will also
give unit, or half-ultimate, slope. Apply-
ing feedback cuts down the gain in the
pass range, but runs into the same ulti-
mate 12 db/octave slope, as feedback
becomes ineffective.

By using 6 db of feedback, the loca-
tion of the unit slope reference point is
pushed “out” (up in a low-pass or down

in a high-pass) by a ratio of V2. The

19

can adopt a completely practical method :
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<Fig. 3. Sequence of adjustments for set-
ting up correct response experimentally.

attenuation from pass band level is
brought to 3 db, and the phase shift is
the correct 90 deg.

So the procedure is to ealculate the re-
sponse of both the grid- and plate-cirenit
rolloffs to give their 3-db, 45-deg. points
at a frequency ratio of \/2 before cross-
over, and then apply feedback so the
loop includes both these rolloffs in the
forward transmission path, to just 6 db.
This is easy to caleulate, because the at-
tennation of the feedback has to just
equal the forward gain.

In caleulating the rolloffs, be sure to
inelnde all effective resistance elements.
For the low-pass type, where shunt
capacitance bypasses the circuit condue-
tance, the parallel value of all resistances
must be used. In the grid eircuit of a
tube, this will be a series feed resistor,
coming from a low-impedance point to
which the feedback is connected. In the
plate cireunit the plate resistance of the
tube must be taken in parallel with plate-
coupling resistor, the output-load resis-
tor, and the feedback resistor.

For the high-pass type, series cou-
pling capacitance must be referred to the
total resistance with which it is connected
in series, In the grid circuit this will
usnally be the grid resistor, becanse the
input side will be kept lower in value
to avoid interference with the feedback.
In the plate ciremit, the plate resistance
of the tube, in parallel with the plate-
coupling resistor, must be added to the
output-load resistor in parallel with the
feedback resistor.

<Fig. 4. Scope patterns associated with
practical alignment method, for filters of
different sharpness. (A). Set horizontal
and verticol trace at low or high fre-
quency (within pass band) to standard
measurement. (2). Dashed curve is per-
missible elliptical deviation from straight
line. (B), (C), (D). Succession of ellipses
passing through 3-db 45-deg. point of
single section. (C) is precise point. (E),
(F), (G). Succession of ellipses passing
through 6-db 90-deg. point of two identi-
cal non-interacting sections without feed-
back. (F) is precise point. (H). Trace at
crossover frequency of 12 db/octave
type when correctly adjusted. (I). Trace
of two-stage loop of 18 db/octave type,
correctly adjusted, before extra stage is
added. (J). Trace of complete 18 db/oc-
tave type, correctly adjusted at cross-
over. (K). Trace of two-stage loop of 24
db/octave type, correctly adjusted, be-
fore extra two stages are added. (L).
Trace of complete 24 db/octave type,
correctly adjusted at crossover.

<Fig. 5. Scale to assist in determining
frequency shift and amount of feedback
to use in conjunction with two sections
that give other than 6 db attenuation at
90-deg. unit-slope point.
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Fig. 6. Transistorized circuits for 12 db/

octave filters. Components marked with

(*) contribute to the frequency response
determination.

Figure 2 shows the low- and high-pass
versions with relevant quantities for a
tube circuit design.

To be sure you have the right response
shape, the practical method is better. In
fact for transistor circuits it is the only
workable method, because there is in-
evitable interaction between input and
output ecircuits that does not oceur with
tube circuits. But knowing the design
basis makes the practical method very
easy to use.

If you try to juggle all the circuit
values, you have just too many param-
eters to see where you are going. So it is
best to start without the feedback and
adjust the rolloffs so addition of the
feedback will push the response into the
right place. With a tube circuit the plate
circuit rolloff can be set first, using a
low-resistance input to make the grid
rolloff ineffective (Fig. 3). Then the

®By adjusting Cp and C, find
minimum attenuation at 90°
point without feedback for LP

@Whh Rf ininput circuit, adjust
Cp and C. to get 90° paint
found from Fig. 5 far Low Pass

@W‘hh 1/5 Rf in input and output
adjust Cp and C¢ to get 90°
point at frequency found from
Fig. 5 for High Pass

HORIZ M i
VERT

AAAAA ——
VVVVVV

@Find value of Rf needed o get
feedback shown on Fig. 5 for

attenuation values of(1)and

Va &

(6)X7) Clase feedback as circuits
of Fig. 6and check for correct
over—all response.

Fig. 9. Sequence of adjustments and measurements to set up a transistorized filter
with correct response.

input point can be moved back to adjust
the grid-circuit values.

These adjustments can be made by
looking at the transfer characteristic on
the ’scope. Set the gain of the vertical
and horizontal ’'scope amplifiers so the
trace at mid-band frequency (the middle
of the band crossover is intended to
pass) is a 45 deg. line, or narrow ellipse,
measuring 2 in. wide by 2 in. high on the
’scope graticule. Now move frequency to
the point \/2 before crossover: if the
crossover is 1000 eps, this will be 707 cps

02 120 P L fF %4

HEIGHT OF HORIZONTAL ELLIPSE 2" WIDE

6 At A
|
|

|
T
5 3 7 8 9

db ATTENUATION AT 90° POINT

LI I
10 11 12 13 14 15

Fig. 7. Scale to help determine attenuation at 90-deg. point from the ‘scope trace.

FED BACK VOLTAGE OR CURRENT/ORIGINAL INPUT

1 2 3 4 SR GREE7 N BRI U 15
'?|'§|||||1[1L||| PR (T T T A A Y RN
e o ] [ ] [ I T e e R P R A U
4 6 8 10 12 14 16 18 20 22 24

db FEEDBACK

Fig. 8. Scale to aid in calculation of feedback resistor, by giving relation between
internal input and fed back component.
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low-resistance intnt to malke the ovrid

the Doviin A2 ebistore di fn the

for the low-pass and 1414 cps for the
high-pass.

‘When only one rolloff is being checked,
the 3 db, 45-deg. ellipse is characterized
by its height dropping from 2 to 1.4 in.,
while the width remains at 2 in. When
you are checking two identical ones to-
gether, the 90-deg. ellipse is the one
where it lies horizontal in its transition
from sloping one way to the other (Fig.
4). You want to set the ellipse so the
height of this horizontal one is exactly
half its width. Without feedback, it will
never be more than half the width, but it
may be less.

You also need to get this 90 deg., 6-db
point (which is what being half the

height means) precisely at the \/2-to-
crossover frequency. Finally you add 6
db of feedback and the response moves
into its correet form, characterized by
the height of the horizontal ellipse being
1.4 in. high when it is 2 in. wide. Be
sure to check the mid-band transfer pat-
tern for 2 in. each way before you make
each measurenient.

You may fancy using a lot more than
6 db feedback in a tube stage, and in a
transistor circuit, you will probably have
no choice, because the interaction will
prevent you from getting the 6-db, 90-
deg. combination that is omly possible
with identical non-interacting sections.

21

TEHAR I wlds AEE "SATREL ~nd AR AH N A K I mtreni]


www.americanradiohistory.com

RESPONSE IN db (RELATIVE TO

|
— Y2
+10 ==k ‘@
RZaW
< {(Op Ao /®
2 DN
@ c N\ ~
2 o N >
o o e ':\:\C\)}O \\\
= g ]
% N
Z ~
< _10
" @\
_ \
b
7 \
i \\
-20
J W= e 5 SO 10 20 3.0

FREQUENCY NORMALIZED TO CROSSOVER

(LOW-PASS RESPONSE)

Fig. 11. Basic response relationships in the alternative
method of constructing an 18 db/octave filter, using identi-
cal non-interacting sections in feedback loop. (A). Response
of each section inside feedback loop. (B). Combined response
of both sections without feedback. (C). Response of two-
section part with feedback added. (D). Response of external
section. (1). Over-all response, 18 db/octave.
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Fig. 14. Basic response relationships in the alternative con-
struction of a 24 db/octave filter, using identical non-inter-
acting sections inside feedback loop. (A). Response of each
section inside feedback loop. (B). Response of both sections
without feedback. (C). Response of two-sections with feed-
back added. (D). Response of each external section. (E). Com-
bined response of both external sections. (F). Over-all re-
sponse, 24 db/octave.

The ready-reference scale of Fig. 5 will
help iu this operation.

Either decide how much feedback you
want to use, or find out (with the tran-

the appropriate scale on Fig. 5, find the
frequency shift the feedback will give
you. This enables you to calculate the
frequency to which the 90-deg. point

sistor circuit of F%g. 6) the minimum at-
tenuation you can get at the 90-deg.
point without feedback. From this, using

must be adjusted without feedback. The
db attenuation at the 90-deg. point can
casily be figured from the height of the

2.5 3 35 4 5 6 7 FREQUENCY
EXTENSION RATIO
FIRST
db ATTENUATION
5 6 7 8 9 10 1 12 13 14 15 AT 90° UNIT SLOPE LOOP
WITHOUT FEEDBACK
5 ) 5 ) S o S )
UL UL LT U AR U U TR TR R A B T REQUIRED db OF
T P 0o 2 2 B S B S OR s 2 e B e
1.5 2 25 3 FREQUENCY
i,||| |,|| ul ,,,|,||,|, ||]EXTENSIONRATIO
do ATTENUATION SECOND
5 6 7 8 9 10 11 12 13 14 15 AT90° UNIT SLOPE
L1 ] LS, i e |- =t ) | WITHOUT FEEDBACK LooP
QU7 NS IO T2 4N e, g

Fig. 12. Scales to aid in the design work of filters of the type represented in Fig. 16.
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5 6 7 8 9 10 1 12 13 14 15
db ATTENUATION AT 90° UNIT SLOPE WITHOUT FEEDBACK

10 12 14 16 18 20 22 24 26 28 30

REQUIRED db FEEDBACK

!:ig. 13. Scale to assist in determining frequency shift and amount of feedback to use
in conjunction with two sections that give other than 6 db attenuation at 90-deg.
unit-slope point, for the feedback part of the 18 db/octave filter.
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horizontal ellipse on the ’scope. Using a
2-in. reference size, the seale of Fig. 7
will give a quick reference for this.

Having adjusted the 90-deg. point to
one of the frequency/attenuation combi-
nations dictated by Fig. 5, all you have
to do is to add the eorresponding amount
of feedback and your response should be
right. To aid in calculating feedback
values, Fig. 8 shows the relative feed-
back voltage or current, against the no-
feedback input, for different amounts of
feedback.

But in getting the feedback right,
watel that the value of feedback resistor
needed does not load the output circuit
so as to change the equivalent response
without feedback. This is most likely to
prove a problem where the forward gain
is not very high and an appreciable frae-
tion of the output has to be fed back.

If, as may happen in fransistor ecir-
cuits, it is not economically possible to
use feedback resistors high enough to
avoid modifying the ecircuit resistance
values, a modified approach may help.
Tirst find out, from the possible response
without feedback, how much feedback
you are going to need. Suppose this
proves to be 8 db, next find the resist-
ance value that will give you this much
feedback in the pass band. Then get the
response without feedback in the right
place, by returning the feedback resistor
you are going to use to ground instead
of the input or output circuit and ad-
Justing the rolloff values. Finally con-
nect the feedback and you should have
the right response. Figure 9 shows this
sequence. ;

(Continued on page 65)
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The Musical Scale as an
Engineering Tool

D. E. JOHNSON*

While the musical scale is particularly familiar to musicians, it may not be so generally
recognized that it is based on the logarithmic system in the same manner as are decibels.

HE USE OF LOGARITHMIC ratio un’ts

to express amplitude is common prae-

tice, but such units are seldom used
for frequency. Perhaps the chief reason
is the awkward size of the better known
log frequeney units. A chance relation-
ship between the decibel and the musiecal
scale makes consideration of the seale as
an engineering tool well worthwhile.

Development of Logarithmic
Frequency Units

As the art of telephony progress, the
need for logarithmie amplitude measure-
ment became evident. Several units were
devised to meet the need. These units,
such as the standard ecable mile, the

ONE OCTAVE ( 12 SEMITONES )

A,A Bp B C DD ELE F Gp

Fig. 1. One octave, as it appears on a
keyboard instrument, consists of twelve
semitones.

neper, and the decibel, were each cave-
fully defined mathematically.

Exactly the opposite had taken place
in the field of musie centuries hefore.
Logarithmic units of pitch were devel-
oped and used long before they eould
be defined. In fact, they were in use
even before the relationship bhetween
piteh and frequency was discovered. The
result was ambiguity and, quite often,
error in the naming of the units.

Probably the oldest logarithmie fre-

* Member of the Technical Staff, Western
Llectric Company, Winston-Salem, N.C.
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quency unit is the octave, which repre-
sents a ratio of 2 to 1. Anecient musie was
essentially melodie rather than harmonie.
It consisted of tones sounded in sueees-
sion rather than together. The ancients,
however, did discover that any melody
could be sung by two people at two dif-
fevent pitches, without disecord. The re-
quired pitch relationship, which we now
call an octave, became so well established
that practically all of the many musical
scales devised were subjected to an at-
tempt to make them fit it. The octave
was divided into five equal steps by the
Javanese, into seven equal steps by the
Siamese, into five unequal steps by the

Japanese, into several scales of five un-
equal steps each by the Greeks, and into

many other scales' by many other
peoples.
Our modern scale stems from the

Greek scales by way of medieval monas-
teries?. Certain of the Greek scales were
modified and used by the early Christian
Church. The tones were given the letters
of the alphabet T' (gamma), A, B, C,

(Continued on page 58)

1 International Cyclopedia of Music and
Musicians, New York: Dodd Mead and
Company, 1952,

2 Hannah Smith, Music: How It Came To
Be What It Is. New York: Seribner, 1907,
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Graphical Solution to the

Tracking Problem

This method of determining optimum offset angle, optimum overhang, or the
minimum distortion point will appeal to those who do not have the patience or
equipment to make the more conventional measurements normally employed.

ITHIN THE LAST FEW YEARS there

have been published a mathemati-

cal analysis’ and a graphieal an-
alysis? of -the stylus tracking problem.
The mathematical analysis of the prob-
lem is excellent but if you do not have
the equations available when you wish
to set up the new turntable and arm yon
still have the problem. The graphical so-
lution referred to will show the errors
but will not indicate the optimum over-
hang or offset angle for a given situation.
By making a change in the graphical
solution it is possible to find easily the
optimum overhang of the stylus and the

* 3151 South Glebe Road, Arlington 2,
Va.

1Dr. John D. Seagrave, “Minimizing
pickup tracking error.” dudiocraft, Decem-
ber, 1956.

2 F. J. Hennessy, “Tracking errors in
record production.” Wireless World, No-
ve'mber, 1958.

@)

W. B. BERNARD*

optimum offset angle. If we consider the
record to be moving under the pickup
arm the graphieal analysis becomes much
simpler and will yield the desired infor-
mation needed for optimum adjustment
of the arm. Let us start with a non-
offset arm to simplify the analysis in
the beginning. Referring to Fig. 1, the
point P is the point abhout which the arm
pivots, or in this case, the point about
which the rest of the record playing as-
sembly pivots underneath the arm. Point
S represents the stylus which moves lat-
erally in the direction of the line SYZ
when subjected to the action of the un-
dulations of the record groove. A circle
of radius SX, of which the are €, X is
a part, represents all possible positions
of the center of the turntable when the
stylus is at the minimum playing radius
and a circle of radius SZ, of which the
are Z C, is a part, represents all possi-
ble positions of the center of the turn-
table when the stylus is at the maxinium
playing radius on the record.

For a non-offset arm the optimum
tracking is obtained when the stylus
‘“underhangs” the ceuter of the turntable.
In the case illustrated in Fig. 1 the un-
derhang is represented by the distance
CS. The are C, C,, C, represents the
path of the center of the turntable as
it moves under the pickup arm with the
underhang CS. This are crosses the arc
representing the minimum playing ra-
dius at €, and crosses the are represent-
ing the maximum playing radius at C,.
The line C,S represents a radial from
the center of the turntable to the stylus
and therefore is the direction in which
the stylus should be moved by the rec-
ord when the stylus is at that radius.
Since the line SZ represents the direc-

tion in which the stylus is free to move,
the angle C,8X represents the tracking
error at the minimum playing radius.
Similarly the angle C,S8Z represents the
tracking error when the stylus is at the
maximum playing radius. For any other
playing radius the error can be found by
nieasuring the angle from the line SZ to
a line connecting point § with the inter-
section of an arc at the radius under con-
sideration and the are C, C,, C,;. Thus we
see that at a playing radius equal to SY
there is no tracking error.

By using an offset in the end of the
pickup arm it is possible to have a zero
tracking error at two radii and to greatly
reduce the error at other radii in com-
parison to errors obtainable with a non-
offset arm. Figure 2 is a graphiecal plot
of the determination of errors for an arm
with an offset angle of ¢ and an over-
hang of SC. In this case, line SZ rep-
resents the direction in which the stylus
15 free to move and the arec C C, C, C,
represents the path of the center of the
turntable under the overhang of SC. The
arc W C, represents the smallest play-
ing radius and the arc Z C; represents
the maximum playing radius. The lines
from S to the intersection of the arec
C C, C, C; with the radius under con-
sideration represents the proper line of
motion for the stylus when it is at these
points. As in Iig. 1 the tracking error
at a given radius is the angle between
line SZ and the line representing the
correct direction of motion for the stylus.
Thus the evror at the minimum radius is
the angle C,;SZ which we have labeled 61,
and the error at the maximum radius is
C;SZ which is labeled 3. There is a
maximum error of the other sign at a

(Continued on page 76)

Fig. 1. Graphical diagram as described by the author as it appears for a straight arm.
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NEW “DECORATQR GROUP” LOUDSPEAKERS

SATELLITES:
style and wood
matched to
cabinetry

Dramatically new in styling and components. Totally improved in concept.
Jensen presents the brilliant new Galaxy* Ill—a stereo system creatively designed with big speaker full-range stereophonic sound combined
with the finest in furniture styling . . . all within a fraction of the space used by conventional stereo systems. As you see, one center speaker
combines with two matching *Satellite’’ speakers to create brilliant panoramic stereo sound.

Jensen chooses only the finest "'style woods" for their exclusive Decorator Group cabinetry. The woods are mated with graceful furniture
designs to fit the mood of your home—whatever it may be. You may choose from smart modern Danish in warm Walnut, subtle Contemporary
in clean Limed Oak, elegant Traditional in rich Mahogany, authentic Provincial in lustrous Cherry, or a special unfinished utility model.

Jensen's world-wide acceptance as the finest name in high fidelity speakers assures you of superlor-quality components carefully matched

and balanced to provide the finest home speaker systems ever
i produced, Visit your high fidelity center and see the Jensen
G A LA X Y I I I SR ES, S P IEME X ] Galaxy |1l stereo system soon. Hear a demonstration of the rich
Fealuring a new advanced-design 12" FLEXAIR* woofer with [ full-range sound. You will find it a rewarding experience.
SYNTOX-6* magnet to reproduce the bass from 20 to 350
cycles fromrboth channels and to add a touch of center fifl for
futl sound,scope. Two satellites placed on shelves or *'pinned ¢
up'' on walls from 8 {0 20 {t. apart carry specially developed
eliptical midrange speakers and compression supertweeters
extending smoothly to the limits of audibility and produce the
stereo spread.

Galaxy lIl furniture model—$229.50 (without base)
unfinished model—$195.50 consolette base—$9.95

ensen MANUFACTURING COMPANY
6601 S. Laramie Ave., Chicago 38, lllinois

N In Canada: Renfrew Electric Co., Ltd., Toronlo
() T. M. Werite for Free Illustrated Brochure "'KU"* Division of the Muter Co. ' 1 moico: Universal De Mexico, S.A., Mexico D.F.
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| Married a Hi-Fi Addict

by
ALICE BROOKS*

Relatively few wives are as good-natured about their husband’s hobby as this one who
authored this typical saga of the gradual creation of the family’s first home system.

HE OTHER DAY, having run out of

Good Housekeepings and Ladies

Home Journals, I picked up my hus-
band’s copy of Aupto and idly began to
look at the pictures, for being a mere
woman I generally find the text a bit
difficult to understand.

. This time it was different—I found a
very amusing article by J. Gordon Holt
entitled “What is High Fidelity?” which
was right up my alley. The very preface
of the article marked it as mine:

“All hitherto published explanations
of high fidelity have been written for the
specific purpose of confusing the novice
hi-fi enthusiast and frightening away the
would-be hi-fi enthusiast. Here at last
is the hi-fi primer to end all hi-fi prim-
ers, written in the simplest of terms and
sugar-coated for the person who likes to
daydream while reading.”

My only wish is that I could have read
it several years ago.

To most women, and to a great many
men too if they’ll admit it, the term
“hi-fi” is just another name for a radio-
phonograph. They realize that they’d
like to own one because it is better than
the set they bought ten years ago, but
they don’t know why it is better. Those
who have recently acquired a high-fidel-
ity component rig enjoy the fuller, richer
tone of the musie, the greater range and
the sense of being present in the same
room as the orchestra or artist. But,
again, most of these don’t know why they
enjoy it more and—let’s face it—don’t
particularly care.

I didn’t particularly care either until
my husband was bitten by the hi-fi bug
five years ago.

Winter in the Yukon

At the time we were living at White-
horse in the Yukon Territory where there
18 no television and recreation is some-
what limited during the long winter
months. Most of the inhabitants develop
an interest or hobby of some sort which
is apt to be more aetive than it would
be ‘“‘outside.”

My husband and I have always been

* 34 Bourkewood Place, Winnipeg 12,
Manitoba.
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somewhat longhair in our choice of music
and gravitated towards those of similar
taste at Whitehorse. One of our new
friends, as a hobby, had built his own
hi-fi set from components and some of
these were built from kits in a kind of
prefabricated manner. My husband, al-
though limited in radio or electrical ex-
perience, became intensely interested.

At the time, however, we weren’t in a
finaneial position to go right out and buy
all the components for a music system
and so we started accumulating the parts
(pardon me, components) one at a time.

Mr. Holt in his article deseribed eomn-
ponents in this way:

“A high-fidelity system may be visual-
ized as a chain with a phonograph pickup
at one end and a listener at the other end,
with sausage-like links, called compo-
nents, in the middle.”

Our first component was a large
speaker, which I later discovered had cost
quite a lot of money. If I had known
then how much it cost, it would probably
have been our last component.

However, there we were with a speaker
—a thing of dubious beauty and not
much joy all by itself.

About six months after we acquired
the speaker, we were transferred from
‘Whitehorse to Trenton in eastern On-
tario and, on the way through- the
States, we stopped at a factory which
makes radio and hi-fi kits and picked up
two containing the parts for an ampli-
fier and something ealled a preamplifier.
The need for both has been explained to
me many times, but I guess I just don’t
have the right kind of mind. T do realize,
however, that they must both be neces-
sary or they wouldn’t be there—and
there they are.

It was some time before we got settled
into a permanent home in Trenton and
the kits were finally assembled. This, by
the way, was about a year after we got
the speaker, or first component.

By this time, I was beginning to real-
ize that this was all costing money, and
probably quite a bit, but we now had
sich an investment in our three compo-
rents that it seemed easier to go along
with the whole thing than to bring it to
an unpleasant head.

HA AR A SEA MY GRIT o kL2 AL

In my silly female way I asumed that
we were nearing the end. Ha!

The next item for the set was another
speaker. It seems that the big one, a
combination middle-range speaker and
woofer, captures the middle range and
brings out the bass response just dandy,
but a small speaker, called a tweeter (no
less important because of its size and, I
was assured, much lower cost), is neces-
sary to capture those high, high notes.
I think I could have done without the
tweeter and the high, high notes, for as
Mr. Holt says:

“Woofers are preferred by people who
do not like treble tones, such as women.”

How true. ‘

Now, just in case you've not been fol-
lowing too closely and have gotten lost
among the components, we now possessed
two speakers, a preamplifier and an am-
plifier and it had only taken a year and
I don’t know how much money. (I’ve
never inquirved too closely into the cost
of the set—T really prefer not to know.)

Looking hack the seqnence of events
gets a bit hazy, but I think the next items
we bought, on a trip to Syracuse, N.Y.,
were a turntable and an AM tuner. I
know we got the tuner in Syracuse be-
cause it worked beautifully in a large
city with several broadcasting stations,
but didn’t in Trenton, a small city with
only one. The trouble was that it
brought in too many distant stations and
they all ran together—something to do
with “sensitivity”’ or “selectivity”’—iwell,
anyway, it didn’t work worth a darn. We
live in Winnipeg now where there are
six local stations and it operates quite
efficiently.

The AM Tuner—What it Does

Oh, by the way, I discovered that an
AM tuner is the same thing as a plain,
ordinary radio, without an amplifier and
speaker. You wire it into the music sys-
tem when, as and if it is ever finished,
and out comes music and people talling.

The turntable was nice, but it didn’t
have a pickup arm.

Back to Mr. Holt:

“The pickup picks up the bends in a

(Continued on page 60)
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from mtlldﬂﬁll

. . . the finest performance available

the MacKit 30

A 30-Watt Unity Coupled Amplifier Kit*

*]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

LABORATORY, INC.
4 Chambers St., Binghamion, N. Y,

Now available at Franchised McIntosh Dealers
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"Circuit Sentry” Protects Tubes
in P.A. Amplifier

Simple protector circuit added to conventional amplifier prevents
damage to output tubes in case of shorts on the loudspeaker line.

N MOST COMMERCIAL and industrial
I public address systems utilizing fairly

high power amplifiers, break-down
of the amplifier output tubes often re-
sults from a short or a severe overload of
the speaker line. In many such systems,
the amplifier feeds power via the 70-volt
line to numerous speakers distributed
over wide areas, each speaker being pro-
vided with its own separate matching
transformer. Under such conditions, due
to the long runs of line and a large num-
ber of components connected across it,

* Chief Engineer, Fanon Electronic In-

dustries, Inc., 439 Frelinghuysen Awe.,
Newark 12, N. J.

J. LEVITSKY*

TABLE 1

Power Output Input Signal

watts volts

5 .08
10 IS
20 .19
30 .24
40 .29
50 .31
60 .34
70 .38

Dissipation, watts

Shorted-Output
Dissipation, watts

Normal Plate

19.8 57.2
21.8 73.7
23.0 81.5
25.0 81.8
28.3 82.1
30.2 84.8
24743 83.5
24.5 82.2

partial or complete shorts may oceur
rather frequently.

The severity of the problem can be
seen by a glance at the data in Table I.
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Fig. 1. Schematic of final stages of typical P.A. amplifier to which the “’Circuit Sentry”

has been added (enclosed in dotted lines) to remove signal in case speaker line
becomes shorted.
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This data was taken with the Fanon 70-
watt amplifier (model 3370), employing
two EL-34 power output tubes, operat-
ing in class AB,. Columns 1 and 2 show
the audio power output for different lev-
els of input under normal trouble-free
condifions. Column 3 shows the corre-
sponding power dissipations per tube
under the same condifions. Column 4
shows the tube dissipations for the same
levels of input signals, with the 70-volt
line shorted to ground. Since the average
audio power output of a P.A. amplifier
may be somewhere between 25 and 30 per
cent of its peak output, when signal is
being applied, the data in column 4 indi-
cate that if a short occurs in the speaker
line, each tube is dissipating roughly
three times its maximum rated power.
Even if a high-resistance short takes
place, say about 25 per cent of the rated
load, the dissipation in each tube is much
higher than the maximum allowable, as
shown in Fig. 4.

The reason for this very high dissipa-
tion in a class B or AB type amplifier
under conditions of a speaker-line short
are two-fold. One reason is that with the
speaker line shorted, the plate-to-plate
impedance of the output transformer
primary is very low, and therefore the
signal plate voltage variation is quite
small. The plate dissipation is therefore
much higher than normal, since under
normal conditions the plate voltage varies
over a wide range.

The second reason is that most am-
plifiers employ negative feedback in
order to improve stability, minimize dis-
tortion, and so on. With the speaker line

(Continued on page 74)
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CLASSICS THAT MADE THE HIT PARADE
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DETAILS OF THE PROGRAM

“Classics that Made the Hit Parade” includes
these popular symphonic themes:

Borodin Polovtsian Dances from Prince Igor

(Stranger in Paradise)
Symphony No. 5in E
(Moon Love)

Tchaikovsky

Waldteufel Espana Waltz
(Hot Diggity)
Chopin Polonaise No. 6, in Ab Major

(Till the End of Time)
Symphony No. 6 in B

(The Story of a Starry Night)
Piano Concerto No. 2 in C Minor

(Full Moon and Empty Arms)
Fantasie Impromptu in C£ Minor

(I'm Always Chasing Rainbows)
Romeo and Juliet Overture

{Our Love)

DETAILS OF THE OFFER

This exciting recording is available in a spe-
cial bonus package at all Audiotape dealers.
The package contains one 7-inch reel of
Audiotape (on 1%%-mil acetate base) and the
valuable “Classics that Made the Hit Parade”
program (professionally recorded on Audio-
tape). For both items, you pay only the price
of two reels of Audiotape, plus $1. And you
have your choice of the half-hour two-track
stereo program or the 55-minute monaural
or four-track stereo versions.
See your Audiotape dealer now.

Tchaikovsky
Rachmaninoff
Chopin

Tchaikovsky

A e T Ty

" (Moon Love)

IR R
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— a new bonus reel from Audiotape

Some of our greatest popular songs — hits like “Full
Moon and Empty Arms,” “Till the End of Time,”
“Stranger in Paradise” — took their melodies from the
classics. Eight of these lovely themes—in their original
classical setting —are the basis for “Classics that Made
the Hit Parade,” a program with strength, variety, and,
of course, rich melodic beauty.

This unusual program, professionally recorded in
sparkling full fidelity on Audiotape, is available RIGHT
Now from Audiotape dealers everywhere. (And only
from Audiotape dealers.) Ask to hear a portion of the
program, if you like. Then, take your choice of a half-
hour of two-track stereo, or 55 minutes of four-track
stereo or dual-track monaural sound — all at 7% ips.
Don’t pass up this unique opportunity.

“Classics that Made the
Hit Parade” makes an ideal
addition to Audio’s first two
bonus reels, “Blood-and-
Thunder Classics” and “High
Spirits,” still available at
Audiolape dealers.

*'it speaks for itself’’

1XADL MARK

AUDIO DEVICES, INC., 444 Madison Ave., N. Y. 22, N. Y.
In Hollywood: 840 N. Fairfax Ave. * In Chicago: 5428 N. Milwaukee Ave.

the Hit.barade’” a program witn strengtun, variety, and,


www.americanradiohistory.com

Checking Frequency Response,
Equalization, and Azimuth

HERMAN BURSTEIN*

Checking the performance of a tape machine to maintain it in optimum condition requires making
a series of tests. The methods of making them and of evaluating the results are all described here.

HEN SOUND REPRODUCTION IS

faulty, various checks of the tape

machine’s performance are obvi-
ously needed. More than this, the metien-
lous audiofan may wish to keep a step
ahead of impaired performance by hav-
ing his tape machine checked periodi-
cally, however well it may be working
at the time. Accordingly, it is the pur-
pose of this article and the following one
to discuss basic tests of tape recorder
performance. The present article deals
with the inter-related factors of fre-
quency response, equalization, and azi-
muth. The next article will deal with
checks of other aspects of performance,
including bias current, distortion, signal-
to-noise ratio, record-level indication,
wow and flutter, tape speed, erasure, and
head height.

In these days when very good audio
test equipment, such as vacuum tube volt-
mefers, oscillators, oscilloscopes, distor-
tion analyzers, and the like, ean be had
in kit form at modest prices, it is not
unusual to find the audiofan possessing
some of these instruments or able to bor-
row them from friends. Therefore this
article is aimed in part at the audiofan
in a position to make instrument checks
of his tape machine.

But this is not meant to suggest that
the serious audiofan should go out and
purchase or otherwise obtain access to
test equipment if he has not already done

* 280 Twin Lane E., Wantagh, N.Y.
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checks oI othier aspects Or periormance,

so. In most instances the owner of a tape
machine will rightfully turn to a quali-
fied technician for a check of perform-
ance. Nevertheless, a comprehension of
testing procedures may stand him in
good stead, and therefore this article is
aimed equally at the latter type of owner.
If he knows what should be checked and
how to check 1t, there is a better chance
of his wants or needs being met by the
technician, at least in part because the
two speak the same langnage. The knowl-
edgeable audiofan is in a position to ask
the right questions and to profit by the
answers.

The testing techniques to be discussed
are basic procedures that apply to the
majority of tape recorders in home use.
It should be noted, however, that becanse
of variations in the design of various
brands and models of tape machines, the
specific procedures may be somewhat
different for certain tests. Hence the au-
diofan who plans to probe the operation
of his machine is well advised to obtain
a service manual from the manufacturer.

Frequency Response

The effects of azimuth alignment, bias
current, dirty heads, tape-to-head con-
tact, and other factors upon frequency
response have been discnssed in earlier
articles. It is presumed that all these have
been attended to before checking fre-
quency response, or else that they will be

‘1ne testing tecnniques Lo _be discussed

attended to as the result of checking fre-
guency response.

In checking frequency response we
may be concerned with (1) over-all re-
sponse, namely the result of recording
and playing back audio signals; (2)
playback response only; (3) with both
over-all response and playback response.
If a tape machine is used only for play-
back of recorded tapes, over-all response
1s obviously not a consideration. On the
other hand, although a machine is used
for recording as well as playback, one
will still be interested in playback re-
sponse in itself if he plans to play re-
corded tapes. It is quite possible for a
tape machine to have relatively flat ree-
ord-playback response, yet fall quite
wide of the mark in playing recorded
tapes.

The best course in checking playback
response is to use a test tape. Tt is not
sufficient to echeek playback equalization,
namely the frequency response of the
playback amplifier, to ascertain whether
this equalization conforms to a stand-
ard curve. By playing a test tape one
takes into aecount not only the playback
equalization but also the characteristics
of the playback head, which tend to pro-
duce freble losses, and other factors that
may affect frequency response, such as
the cable from the head to the playback
amplifier.

Using a test tape, it is quite difficult
and generally unsatisfactory to check

AUDIO e SEPTEMBER, 1960
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AT NORMAL LISTENING LEVELS THE ONLY MEASURABLE
DISTORTION COMES FROM THE TEST EQUIPMENT!

Measuring intermodulation, harmonic or phase distor-
tion on the new Citation Kits can be a unique experience
for any engineer. He will find that at normal listening
levels the only measurable distortion comes from the
test equipment.

But let’s put the numbers away. The real distinction of
Citation is not in its specifications — remarkable as
they are. It is, rather, in its performance — which goes
well beyond the point of numbers. Citation actually
sounds recognizably best. The “Citation Sound” has
created so profound an impression, that the words have
become part of the language of high fidelity.

In AUDIO MAGAZINE, editor C. G. McProud, wrote:
“When we heard the Citations, our immediate reaction
was that one listened through the amplifier system
clear back to the original performance, and that the
finer nuances of tone shading stood out clearly and
distinctly for the first time.”

The basic quality of the “Citation Sound” was summed
up by the Hirsch-Houck Labs in HIGH FIDELITY: “The
more one listens...the more pleasing its sound becomes.”
Another glowing tribute to Citation and its talented
engineering group, headed by Stew Hegeman (shown
above), came from Herbert Reid who said in HI-FI
STEREO REVIEW : “Ower and above the details of design
and performance, we felt that the Citation group bore
eloquent witness to the one vital aspect of audio that
for so many of us has elevated high fidelity from a
casual hobby to a lifelong interest: the earnest attempt
to reach an ideal — not for the sake of technical show-
manship — but for the sake of music and our demand-
ing love of it.” ;

THE CITATION I, Stereophonic Preamplifier Control Center...
$159.95; Factory-Wired ... $249.95; Walnut Enclosure,
WC-1...829.95.

THE CITATION II, 120 Watt Stereophonic Power Amplifier...
$159.95; Factory-Wired ... $229.95; Charcoal Brown Enclo-
sure, AC-2... $7.95. All prices slightly higher in the West.

For a complete report on these remarkable instruments, write Dept. A-9, Citation Kit Division, Harman-Kardon, Plainview, N. Y.

Build the Very Best ( :ITATION KITS by m kardon

- VIWW akherdaaiadioRi oty COM . o . L o 3o Loee Ol meor TT m romn mon 702l mvroom
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TAPE RECORDER SHIELDED OUTPUT CABLE

QUTPUT
JACK
10} - -
O Case— et
SHIELD
_// WIRE
CAPACITOR (GROUND)

RF CHOKE

Fig. 5. Method of connecting a bias trap
across output.

cause after various frequencies arve
recorded, the tape must be rewound and
then played back. Accordingly, it may
be desired to check a minimum number
of frequencies spanning the audio range.
However, these frequencies should be no
more than about an octave apart. The
following ten frequencies would provide
a fairly satisfactory measure of re-
sponse: 30, 50, 100, 200, 500, 1000,
2000, 5000, 10,000, and 15,000 cps.

A more thoroungh check of frequency
response, one that is more likely to un-
cover significant peaks or dips, might use
the following frequencies: 30, 50, 70,
100, 200, 300, 500, 700, 1000, 2000, 3000,
5000, 6000, 7000, 8000, 9000, 10,000,
12,000, and 15,000 cps. Note the em-
phasis on the 5000 to 10,000 eps region.
In the attempt to achieve response out
to 15,000 ¢ps, some machines peak ex-
cessively in the region of 5000 to 10,000
eps. This is illustrated in Fig. 4. Curve
A shows over-all response that is only 3
db down at 15,000 cps but at the cost of
a 5 db peak at 8000 eps. Curve B is
smoother, having a peak of only 2 db
at 8000 cps, although response is there-
fore down 6 db at 15,000 eps. By and
large, Curve B provides more accurate
reproduction and better listening.

It is vital that the test frequencies be
recorded at a level at least 20 db below
the maximum permissible recording level
as indicated by the record-level indica-
tor. The procedure would be to feed in
a tone, say 1000 cps, that caunses the in-
dicator to read maximum—the eye to
close in the case of an electroniec indi-
cator, or the pointer to read O VU or
slightly higher in the case of a VU
meter. Then the signal of the audio oscil-
lator would be rednced 20 db (or more)
as measured by a VI'VM connected di-
rectly to the oscillator. This signal redne-
tion 1s imperative to avoid overloading
the tape at high frequencies due to the
large amount of treble boost incorporated
in the record amplifier. (In the case of
program material, the highs are usually
much lower in level than the mid-fre-
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quencies, so that tape overload is thereby
avoided.)

‘When checking frequency response of
a tape machine with separate record and
playback heads, there is no problem in
keeping track of the frequeney being
tested. But there is a problem of fre-
quency identification when checking a
machine that uses a record-playback
head, because all the fregnencies must
be recorded, the tape rewound, and then
played back. One method of frequency
identification is to intersperse voiced
announcements with a mierophone, and
to monttor the tape playback with a
speaker. However, this is laborious. An-
other technique is to “mark” several key
frequencies, say 100, 1000, and 10,000
c¢ps. This can be done by turning the
oscillator on and off several times when
each of the key frequencies are recorded,
causing the VI'VM pointer to fluetuate
in playback as an indication that a key
point has been reached in the schedule
of recorded frequencies. Monitoring the
tape with an oscillosecope can serve in
identifying the test frequencies.

‘While testing frequency respouse is on
the whole much easier in the case of a
machine with separate record and play-
back heads, becanse one can record and
play back simultaneously, there tends to
be oune drvawback. This concerns pickup
of bias current at the output jack of the
tape machine. Hence the VI VM may be
reading not only audio signal but also
bias signal, preventing an accurate meas-
urement of frequency response. Bias cur-
rent, which typieally lies between 50,000
and 100,000 cps, has radio frequency
characteristics and therefore is apt to
appear at various places, including the
output jack. This tends to be especially
true in compact home machines, where
the record and playback amplifiers are
very close together and it is diffienlt to
shield adequately against radiation of
the bias frequeney. The fact that it is
necessary to check frequency response at

a level at least 20 db below maximum
permissible recording level aggravates
the problem.

To prevent bias current reaching the
VTVM in significant quantity, one can
connect a sunple, inexpensive bias trap
across the output jack, as illustrated in
Fig. 5. This eonsists of an r.f. choke and
a capacitor in series between the high
side of the output jack and ground. If
the resonant frequency of these two com-
ponents corresponds to the bias fre-
quency, the latter will be shorted out to
ground. A gavden variety 2.5 milli-
henry choke and a capacitor in the range
of 1000 to 4000 puf (micromierofarads)
will cover the range of 50,000 to 100,000
cps, wherein the bias frequency probably
lies. Given the bias frequency (as stated
by the manufacturer of the tape ma-
chine), one can calculate the required
capacitor from the formula C = 1/a?f2L,
with € representing the capacitor in
farads, f the frequency in c¢ps, and L the
the inductance in henries of the choke.
This formula can be stated in more con-
venient terms as approximately € =25,-
000/f*L with € in puf, f in kilocycles
(thousands of cycles), and L in milli-
henries.

If the calculated capacitance calls for
a non-standard value of ecapacitor, one
may try using several capacitors of the
nearest standard value; due fo their tol-
erance, one or the other may fall suffi-
ciently wide of nominal value to achieve
maximum attenuation of the bias cur-
rent. In most tape machines it is possible
to change the bias frequency by adjust-
ing the slug in the oscillator transformer.
One could adjust the oscillator frequency
to coincide with the resonant frequency
of the bias trap, but this is unwise.
Changes in bias frequency can change
the amount of bias current going through
the record head and thereby alter the dis-
tortion and frequency response of the
tape recorder. Also, changes in bias
frequency (upward) tend to decrease the

TAPE RECORDER

(WITH SEPARATE RECORD
AND PLAYBACK HEADS)

0
IN Qour
TAPE OUTPUT,
JACK TAPE INPUT
JACK
SIGNAL ? CONTROL POWER
SOURCE INPUT __ | AMPLIFIER AMPLIF JER
JACKS A0 TAPE ]
(PHONO DISC) Following
o— — — stages
our o E MONITOR G ——oIN

SELECYORJ

SWITCH

TAPE—MONITOR
SWITCH

Fig. 6. Set-up for checking record-playback response by comparing playback signal
with original source.
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DESIGN

685A CARDIOID STUDIO MODEL

Offering flat frontal response, 40-16,000 cycles

with average front-to-back discrimination
of 18 db over entire frequency range.

3 impedances selectable from cable plug.
Output level of—54 dbm/10 dynes/cmaz..
Slip-on adapter. Deluxe storage case.
Calibration curve chart is supplied with
this model. Price: $96.00 net.

684A OMNIDIRECTIONAL STUDIO MODEL. Uniform response over 35-
20,000 cycles. High output of —55 dbm/10 dynes/cmaz. Slip-on
adapter. Deluxe storage case. Calibration curve chart is supplied

with this model.

686A DYNAMIC LAVALIER MODEL. Just 315,”
long, weighing 3 ounces (not including
cable and plug). Uniform response over
70-20,000 cycles. 2 impedances select-
able at cable plug. Includes 24 feet of
cable, neck cord with slip-on adapter and

tie clip. Deluxe storage case.
Price: $54.00 net.
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introducing great new

ADVANCE in MICROPHONES

improvements in performance

Big news of the year in microphones is Altec’s recent
introduction of a new concept in microphone design. From
Altec's great experience in engineering and manu-

facturing broadcast equipment and extensive

acoustical research, comes a break-
through development which
introduces notable improvements in
microphone performance and

styling. This unique design
incorporates Altec's famous sintered
bronze filter for unmatched pro-

tection against moisture, contaminants,

and blast—and Altec's new rugged '‘golden’’ diaphragm with
its remarkably smooth, wider response and output. Individual
certified calibration curve chart is provided with models 684A
and 685A. Make a comparison; it is convincing proof that—
feature for feature —Altec offers the year's best value in micro-
phones. True professional quality from Altec—the best you

can buy, no matter what price you have in mind.
For more detailed technical information and specifications, write to Dept. ADM-3.

Price: $81.00 net.

M30 CARDIOID CONDENSER SYSTEM. Fre-
quency response 20-20,000 cycles with
directional cardioid pattern of outstanding
discrimination. Balanced output of —53
dbm/10 dynes/cmz2. First miniature direc-
tional microphone capable of translating

the entire frequency and dynamic range.
Price: $334.00 net.

WWW el SERIN, COI: i iz o

ALTEC LANSING CORPORATION
A subsidiary of Ling-Temco Electronics, Inc.
1515 Manchester, Anaheim, California
161 Sixth Avenue, New York 13, N.Y.

ALTEL

| tansinc consonanion |

© 1960 Altec Lansing Corporation

~

M20 “LIPSTICK” CONDENSER SYSTEM. Just
314" x 54”, this small versatile micro-
phone is widely used in laboratory record-
ing because of its extreme sensitivity as
well as broadcast studios. Balanced out-
put of —48 dbm/10 dynes/cm2. Omni-

directional pick-up pattern.
Price: $236.00 net.
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Fig. 7. (left) Playback equalization curves. Fig. 8. (right) Typical measured playback equalization into a tape machine claiming

effectiveness of the erase head. One will
probably find that even though the reso-
nant freqnency of the bias trap is not
exactly the same as the bias frequency,
nevertheless sufficient attenunation will
take place to prove satisfactory.

In the absence of test equipment, one
can nevertheless make a fairly good
evaluation of a tape machine’s over-all
frequency response by recording the
music from a phonograph dise of good
quality and wide range, and then com-
paring the tape playback with the dise.
If the tape machine has separate record
and playback heads, one can immedi-
ately compare the incoming signal (from
the record) with the playback signal,
provided that the control amplifier of the
audio system has a tape-monitor switch,
as 1illnstrated in Fig. 6. Otherwise, and
in the case of a machine having a record-
playback head, it is necessary to record
the tape, rewind it, and compare the tape
playback with a replay of the disc.

With a little experience, one can learn
to synchronize the two. Play a few meas-
ures of the recorded tape and stop the
machine at an easily recognized point in
the music. Start the record, and when it
reaches the same point in the musie,
start the tape machine again. Switch be-
tween the tape machine and the phono
disc by means of the selector switch in
the audio system. If the record and the
tape are not fully synchronized, either
slow down the record by pressing a
finger against the edge or slow down
the tape by briefly turning the transport
motor off and then on.

Equalization

As brought out in earlier articles, the
tape recorder employs large amounts of
equalization to compensate for bass and
treble losses that oceur in the record-
playback process. If a test of tape re-
corder performance reveals that fre-
quency response is deficient in playback
or over-all, then one of the things we
wish to check in order to learn the canse
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is the equalization in the reeord and
playback tape amplifiers.

A check of playback equalization can
enable us to ascertain fairly well whether
the tape machine meets a standard play-
back characteristic, such as the NAB
curve. Figure 7 shows the NAB play-
back eurve, commonly used at 15 and
7.5 ips, as well as three enrves that have
heen or are being used at 3.75 ips. If
the measured equalization shows insuffi-
cient cut (referred to 1000 c¢ps) in the
upper treble range, there may bhe a very
good reason, namely that the remaining
treble ent is produced by the playback
head and possibly other circuit elements.
If the measured equahization shows in-
sufficient bass boost, again there may be
good reason. For one thing, the NAB
standard permits rvesponse to he 4 db
down at 50 eps. For another, the play-
back head may behave in a mamner that
causes some bass boost; a small head
tends to behave in the same manner as its
gap at very low frequencies, where the
head as a whole is small relative to the
wavelength recorded on the tape. Figure
8 shows the measured equalization that
one might typically find in a machine of
good quality, operating at 7.5 ips. There
13 somewhat less bass boost than called
for by the NAB curve, and there is some-
what less treble cut (referred to 1000
cps) to compensate for high frequency

losses due to the playback head. On the
other hand, note that between 100 and
10,000 eps the measured equalization cor-
responds to the NAB curve, which pre-
sumes the nse of an “ideal” playback
head.

If the measured playback equalization
comes within £2 db of the NAB curve
or other given curve between 100 and
10,000 cps, this may be considered excel-
lent; within 3 db is good. At 50 eps,
the measured bass boost should not be
more than 4 db below that of the stand-
ard curve. At 15,000 eps, the measured
treble ent should not be more than 4 db
in excess of the standard curve; taking
into aceount the likelihood of head losses,
the measured treble cut shonld probably
he no greater than the standard curve.

The technique commonly used to meas-
nre playback equalization 1s shown in
Fig. 9. The signal is inserted into the
playback amplifier through the playback
head in order to take into account high-
frequency losses due to winding capaci-
tance of the head, as well as other eirenit
capacitances. The signal is taken from a
voltage divider made up of R, and R,
in order to present a very small signal
(on the order of 1 millivolt or less) to
the head and thereby prevent overload-
ing the playback amplifier. The gain eon-
trol of the audio oscillator should be ad-

PLAYBACK
HEAD
AUDIO OSCILLATOR TAPE AMPLIFIER VIVM
O -0
ouTe 1 ouTg o
_4:0
=28
>
J BREAK
2559: A (TEMPORARILY)
= L L L —
Fig. 9. Set-up for measuring playback equalization,
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COLLARO INTRODUCES A NiEW
THREE MOTOR, THREE SPEED
TAPE TRANSPORT MECHANISM

Professional quality now at a popular price! Here is a tape transport combining
typically British top quality performance, ease of handling and truly unique economy.
Utilizing the three motor design, usually confined to only the most expensive equipment,
this newest Collaro unit offers the user perfect tape handling at speeds of 1%, 3%, and 7%
ips. Now you can enjoy a versatile quarter track stereo/monaural recorder-reproducer,
with separate heads for erase, record, and monitoring. Suitable amplifiers are commercially
available for recording. Particularly with the growth of high fidelity quarter track pre-
recorded tapes, this new Collaro tape deck, when equipped with a reproduce head only,
offers an unusual opportunity for maximum musical enjoyment at a minimum investment.

It utilizes your existing high fidelity music system — connects to the magnetic
cartridge input—thereby eliminating expensive additional electronics.

Three motor drive provides more versatile tape handling, while reducing the number of
mechanical parts normally found in single motor mechanisms. The result—greater reliabil-
ity and smoother* operation *-Reel size up to and including 7” diameter, band type brakes,
low wow and flutter = Three fully shielded motors to reduce magnetic and electrostatic
fields « Head configurations are available to suit individual requirements * Unit equipped
with six jacks for input and output circuits.

All this at prices starting as low as $99.50. For informationonthe J2{oJod 4 :¥2W 2
Collaro Tape Transport Mechanism and Collaro record changers é:"/lmm
and turntables, write Dept. A-9, Rockbar Corp., Mamaroneck, N.Y. :
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AUDIO TAPE -
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Fig. 10. Set-up for measuring recording equalization.

justed so that the playback amplifier
delivers no more than about 1 volt out-
put. Maximum output will oceur at the
bass end, with decreasing output as fre-
quency rises. In the case of NAB equali-
zation, there is 36 db of emphasis of the
extreme bass relative to the extreme
treble. In other words, if signal output
is 1 volt below 50 cps, then the outpnt
will be only about 16 millivolts at 15,000
eps. Hence a sensitive VIVM is re-
quired. If a sufficiently sensitive VI'VM
is not available, one may inerease the sig-
nal input into the head at a mid-range
frequency, say 500 cps, and take into ac-
count the amount of signal increase in
measuring output of frequencies from
500 eps upward. Bnt, as stated before,
the signal input should not cause signal
output to exceed 1 volt.

Figure 10 shows the procedure com-
monly used to measure record equaliza-
tion, which may be compared with the
record equalization curve—treble hoost—
specified by the manufactuver of the tape
machine.
eqnalization varies somewhat from one
tape machine to another according to the
manufacturer’s decision as to the bias
current that achieves the optimum com-
bination of low distortion and extended
treble response.) A low-value resistor,
typically 100 ohmis, is inserted between
the ground lead of the record head and
ground. As signals of varying frequency
are fed into the record amplifier, voltage
measurements are taken across the re-
sistor to indicate the equalization chav-
acteristic.

If the VI'VM does not have sufficient
sensitivity, it may be feasible to use a
1000 ohm resistor instead. The important
thing is that the resistance be small at
all frequencies compared with the im-
pedance of the head and other cireunit
elements (including plate resistance of
the tube that drives the record head and
the “constant current” resistor between
the plate of this tube and the head). To
be on the safe side, however, a 100-ohm
resistor and a sensitive VT VM should be
used. Before taking measurements of the
equalization charactristie, it is necessary
to remove the oscillator tnbe. Otherwise
one will be measuring bias enrrent, which
is several times as great as the audio
current that flows through the vecord
head.
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(At a given speed, record’

If record or playback equalization de-
parts significantly from the preseribed
curve, it may be possible to correct the
situation readily by ineans of a control
incorporated in the tape amplifier for
this purpose. Such controls ordinarily
are found only in machines of semi-pro-
fessional and professional ealiber. The
less expensive machines generally incor-
porate fixed instead of variable equaliza-
tion, and it becomes necessary to replace
components, namely a resistor, capaecitor,
or inductance, in order to change equali-
zation. This is usually a task for a serv-
ice technician.

If playhack response has heen checked
ont as satisfactory (including equaliza-
tion of the tape amplifier plus eharvae-
teristics of the head and other ecircuit
elements), and if bias current has also
been checked out as correct (discussed
in a following article), but it appears
that record equalization vequires adjust-
ment, the proper procedure is to make
the adjustment such that over-all re-
sponse is as flat as possible. This may
be somewhat more laborions than con-
forming the record equalization to the
manufacturer’s speeified curve, particu-
larly it the tape machine employs a rec-
ord-playback head, so that it is necessary
to rewind the tape before it can be
played and checked for over-all vesponse.
However, adjusting on the basis of over-
all response allows for slight deviations
in bias current and for the characteristies
of the particular head and tape one is
nsing, whereas conforming to the manu-
Facturer’s record equalization may result
in performance that, althongh good, is
not as good as could be.

To avoid the possibility of overload in
checking record equalization, the signal
imput to the record amplifier should he
kept low enough to prevent the record-
level indicator from exceeding a normal
reading at any frequency.

Azimuth Alignment

To assnre that the gap of the head is
at right angles to the length of the tape,
many tape machines provide for facile
azimuth adjnstment by simply turning
one of the screws that fastens the head
to the tape deck. Turning the serew up
or down causes the head to tilt in one
direction or the other. There are three

ol he e PSRBT VoG
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ways in which the operator can check
for azimuth alignment of the playback
head or of a record-playhack head:

1. The sinplest and least expensive is
to make the adjustment by ear when
listening to a commercial prerecorded
tape known to have wide frequency
range. The head is tilted for maximum
brilliance of sound.

2. The standard procedure is to em-
ploy an azimuth alignment tape, of which
there are a number on the market. These
tapes contain a high frequenecy tone, such
as 7500 or 10,000 cps. A VIVM is con-
nected to the output of the tape machine,
and the head is adjusted for maximum
output while playing the test tape. One
should be on the watchout for “false
peaks”—minor peaks on either side of
the major peak indicated by the VI VM.
One can also adjust on the basis of listen-
ing to the azimuth tone.

3. A laboratory technique, employed
in making an azimuth test tape, consists
of the following complex and time-con-
suming “absolute” procedure. Using an
audio oscillator as the signal source, a
high-frequency tone is recorded by means
of the playback head one wishes to align.
This tape is played back with the base
istead of the coating agaiust the head.
A weak but measureable playback signal
will be obtained. The playback head is
adjusted for maximum output. Then the
head is returned to a point half-way, as
nearly as one can judge, between ifs
first position and the second position; a
half-way adjustment is called for because
the azimuth ervor in playback is in the
opposite direction of that in recording,
as illustrated in Fig. 11. The procedure
1s repeated a number of times, until it
is found that adjusting the head in play-
back results in no signal inerease.

If the tape machine employs a sepa-
rate record head, the playback head is
aligned first. Then the record head is ad-
justed so that maximuwm output is ob-
tained when recording and simultane-
ously playing back a high-frequency
tone. y: A

COATING Yy
A

BASE

AZIMUTH
MISALIGNMENT

CORRECT
AZIMUTH

SEGMENT
OF TAPE

BASE
COATIN:

W o

Fig. 11. Reversal of direction of azimuth

misalignment when tape is played with

base instead of coating against the
head.
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Both shielded cables have the same number of twisted pairs with
identical AWG. But . . . the cable with exclusive Belden BELDFOIL
is smaller in diameter.

What does this mean to you? It means that when you specify
BELDFOIL, you are really buying extra space—extra conduit space,
extra raceway space, extra console and rack space.

A new development by Belden—BELDFOIL shielding is 100% effec-
tive. It is a major development in quiet cables. BELDFOIL eliminates
crosstalk and is superior for stationary or limited flexing at both
audio and radio frequencies.

BELDFOIL shielding is a lamination
of aluminum foil with Mylar which
provides a high dielectric strength
insulation that is lighter in weight,
requires less space, and is usually
lower in cost. For multiple- paired
cables, with each pair separately
shielded, the Mylar is applied out-
side with an inward folded edge.**
This gives 100% isolation between
shields and adjacent pairs.

Folded Foil

Mylar Tape
Aluminum Foil
Insulated Conductors
Drain Wire

For complete specifications, ask your Belden electronics jobber.

power supply cords « cord sets and portable cordage  electrical

* Trademark : : : :
S household cords « magnet wire « lead wire « automotive wire

Reg. U. S, Pat. Off. - 4
**Patent applied for WIREMAKER FOR INDUSTRY

SINCE 1902
CHICAGO.

and cable ¢ aircraft wires « welding cable

8-5-0
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Buyers’

denced by our opening remarks to

the August Buyers’ Guide section—
there were some manufacturers whose
products were omitted. It is almost im-
possible to include everyobody—some
did not send in photographs and infor-
mation, and in some instaneces the prod-
ucts were on a limited availability basis,
and so were omitted by ourselves.

We trust the information below will
find the same reader acceptance that the
entire Buyers’ Guide section of the Au-
gust issue did, and we commend all
readers to this additional information.

BLONDER-TONGUE

o Audio “Baton.” This is a unique high-fidel-
{ty instrument for providing complete control
of the audio spectrum. It provides a 28-db con-
trol range for compensating for deficiencies in
program source or in reproducing equipment.
Nine compensator controls are octave-spaced
at 40, 80, 160, 320, 1280, 2560, 5120, and

NOT ENTIRELY UNEXPECTED—AaS e€vi-
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10,240 cps. Input is 1.5 volts rms, maximum,
with impedance of 125,000 ohms at 1000 cps.
Output is 1.5 volts rms, maximum, with im-
pedance of 20,000 ohms at 1000 cps. Hum and
noise are 60 db below rated output. Frequency
range is 20 to 20,000 cps+2 db. Harmonic
distortion is well under 1.0 per cent. A panel-
mounted switch permits bypassing the Audio
Baton when desired, This is an excellent in-
strument for the perfectionist in reproduced

sound. Blonder-Tongue Laboratories, Inc.,, 9
Alling St.,, Newark 2, N.J. User net price,
$119.95.

TRANSIS-TRONICS

o All Transistor Stereo Amplifier. Providing
all the requived facilities for a home music
system amplifier with a power consumption
of 70 watts maximum with both channels put-
ting out the rated 25 watts, the Transis-
Tronies TIIC-25 amplifier is a remarkable de-

velopment of the semi-conductor art. Perform-

ance specifications show a music power out-
put of 34 watts, a frequency response of 20
to 20,000 cps + 2 db, and harmonic and inter-
modulation distortions below 1 per cent at
25 watts, the TEC-25 is well sunited for any
home or profesisonal application. Direct con-
nection to a battery supply of anywhere be-
tween 12 and 18 volts permits use in an auto-
mobile or on camplng trips—or even during
line power failures in the home. 16 inputs,
and 4-, 8-, and 16-ohm speaker outputs, plus
a mixed A+ B output for a center speaker.
Transis-Tronics, Inec., 1650 2ist St., Santa
Monica, Calif. User net price, $249.50.

40

OI (LU Walls maximuim with botn cnanneis put-

Guide Additions

SONOTONE

e Ceramic Stereo Cartridge. A turnover stereo
cartridge for all record speeds, the new Sono-
tone model 9T plays monophoni¢ records as
do many currently available monophonic cart-
ridges. Frequency response of the 9T is fiat,
plus or minus 1 db, from 20 to 17,000 cps. A
compliance of 3.5 X 10-® ecm/dyne permits stylus
force of 2 grams for professional pickup arms

and 3 grams for changers. Output is 0.4 volts.
One feature of the cartridge is the gold-plated
metal cover which shields the cartridge both
mechanically and electrically. Stylus replace-
ment is simplifled because of the virtually un-
breakable nylon needle assembly and pre-
wired terminal plug. Protection for the styli
is provided by turning the stylus positioning
lever halfway between either position, thus
eliminating the need for a needle guard. Sono-
tone Corporation, Elmsford. New York, Avail-
able with sapphire styli at $16.50, or diamond-
sapphire styli at $19.50.

STEPHENS

o ““Steredot” SD101 Speaker System. This sys-
tem comprises two speakers in small sealed en-
closures which are placed on each side of a
full-range speaker to achieve three-channel
stereo reproduction. The placement is not
critieal, and may be as little as four feet
from the center speaker, or as much as the
entive length of the wall. In operation, a filter
network is connected to both stereo amplifiers,

the Stereodot units, and the center spealker.
This network feeds all frequencies below 250
c¢ps to the center speaker, at the same time
feeding each Stereodot nnit with one of the

side channels at frequencies npward from
250 cps. The network also combines the two
side channels to form a ‘matrixed” third
channel signal which is fed to the center
speaker throngh a level control. It is this
third channel which makes possible the
surprisingly realistic performance of the
Stereodot system. The two Stereodot speakers,
not having to reprodunce bass, are extremely
compact and easy to place in any installation.
Stephens Trusonic, Inc., 8538 Warner Drive,
Culver City, Calif. User net price, including
level control, $139.50.

E2/12T 2-way spkr sys, C. Eames design $275 00
Stereodot SD102 spkr sys 9.5
80FR 8" full-range spkr
120FR 12” full-range spkr
150FR 15”7 full-range spkr
120CX 12” coaxial
150W 15” woofer

B AEERREEE 213 na dia i @t/ T —

ALTEC

® Polyester Film 3Microphone. One of a new
line of modestly priced professional-quality
microphones, the Altec model 683A features a
polyester film diaphragm and a sintered bronze
filter. The use of polyester film as the dia-
greatly

phragm material, instead of aluminum,

increases the ruggedness of the diaphragm
thus taking it out of the delicate, easily dam-
aged category. The slntered bronze filter placed
in front of the diaphragm protects it from
foreign particies such as ferrous filings, dust,
and water.

CHARACTERISTICS
Type: Cardioid dynamic.
Frequency range: 45 to 15,000 cps.
Output impedance : 30/50, 150/250, and 20,000

ohms (selection by connections in miero-
phone cable plug).

Output level: — 54 dbm/10 dynes/cm®.

Hum: — 120 db (ref. 10-* gauss).

Weight: 11 ounces (not including cable and
plug).

IInish : Two-tone baked enamel, black and
dark green, dark brown and platinnm pink,
or brushed chrome plating.

Altec Lansing Corp., Anaheim,

price, $66.00.

MUSICRAFT

o Ilectronic ergan Kit. Offering an attractive
organ kit for home construction. National Son-
ics Corporation, 680 E. Taylor Ave., Sunny-
vale, California, is now reaching the market.
Shown at the San Francisco High Fidelity
Show in January of this year, the Musicraft

Calif, User net

organ is small enough for the average living
room without giving it that overbalanced feel-
ing that a full-sized organ console would. Yet
it provides a complete variety of stops, and,
optionally, external orchestra bells and the
percussion cireuitry required to obtain such
tones as piano, guitar, harpsichord, and so on.
Construction time for the entire organ is in
the vicinity of thirty hours because of the
ready-built and finished console and the nnique
key-switeh assembly that is thoroughly en-
closed for protection from dust and for sim-
plification of the building process. User net
price, approximately $750.00.
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UP TO FOUR TIMES THE WORKING DISTANCE OF CARDIOID TYPES* with the Electro-Voice model 644 sound spot

Of all the audio problems confronting sound engineers, one of the most difficult to overcome is the use of microphones in spacious areas.
Churches, auditoriums and amphitheaters present formidable problems in room acoustics and reverberation which degrade audio quality.
Consequently, microphones cannot be placed at conventional distances from the source of sound. Under such conditions, loss of level and
"presence’ further add to the enigma of proper pick-up. The Model 644 Sound Spot is the answer. Here is a microphone providing acceptance
within an included angle of 90° at high frequencies, high axial sensitivity, wide frequency response extending from 40 to 12,000 cps and excellent
wind noise cancelling characteristics, Its highly directional feature permits unusual microphone working distances as well as startling flexibility
in loudspeaker placement. Effective cancellation of sound at the rear and sides for unparalleled rejection of random noise, reverberation and feed-
back without frequency response loss. See Polar Pattern, Stop at your Electro-Voice distributor today and let him demonstrate the Model 844,

*Depending on Acoustical conditions,

Other features: Output level—53 db. 150 chm and high impedance. Impedance changed by e ®
moving one connection to connector. Low impedance only: line balanced to ground and ' ‘ YOr1cL,
phased. Acoustalloy diaphragm, shielded from dust and magnetic particles. Non-welded . - . -
circuit with Alnico V and Armco magnetic iron. Pressure cast case. %”-27 thread. Satin Commercial Producls Division

chrome finish. 18 ft, cable with MC4M connector. ON-OFF switch. Size: 2%” diam. 16” length. 4 ELECTRO-VOICE, INC.
Net Wt.: 2 th. 9 oz. less cable, List Price $110.00. Desk stand available (extra). Dept. 90A Buchanan, Michigan
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EICO MODEL HF-89 100-WATT
STEREO POWER AMPLIFIER

With the inereased popularity of low-
efficiency loudspeakers, there exists a. grow-
ing demand for amplifiers of higher and
higher power, so that 50-watt—dnal 25-
watt—stereo power amplifiers are almost
ordinary and dual 35's and dual 50’s and
even higher-power units are becoming mare
aud more important. While it must be ad-
niitted that there is relatively little need
for a total of 100 watts for a home system
over some 98 per cent of the time, it is the
remaining two per cent where it is necessary
to accommodate a transient peak without
the eertainty of a break-up in the sound.
And the additonal power availability makes
it possible to get out of the habit of cring-
ing every time a loud passage comes along.

Then, too, many audiofans like the idea
of being able to feed speakers in other
reoms of the home along with those in the
main listening area without the necessity
for additional amplifiers.

One of the newer of the EICO kits is the
Model HT-89, which comprises two 50-watt
scetions powered by a single silicon-rectifier
supply, thus reducing the over-all cost be-
low that ot two separate amplifiers in addi-

D B

tion to simplifving the coustruction. Kach
section consists of one half of a 12AX7 as
a voltage amplifying stage direct coupled
to a 68SNT connected as a cathode-coupled
phase splitter which, in tnrn, drives a paiv
of EL34's in an Ultra-Linear output stage.
The power supply employs two silicon di-
odes in a voltage-doubler e¢ircuit whieh fur-
nishes 475 volts to the output stage. A slide
switeh on the top deck of the chassis per-
mits paralleling the two amplifier sections,
resulting in a single 100-watt amplifier. An-
other diode is used far the fixed-bias snp-
ply. To eusure long life for the silicon
diode rectifiers, as well as for the filter
capacitors and the ontput tubes, a snrgis-
tor is connected in the primary cireuit of
the power transformer to limit the starting
surge currents. Physieally, the HTF-89,
shown in /?ig. 1. measures 11 by 15 inches,
and is 6 inches high, and it weighs 37%
pounds.

Construction

Building the Tl17-89 is comparatively
simple, and should be completed in abont
eight hours as a maximum. None of the
wiring is difficult, and the instructions are
clear enough that even the novice should

Fig. 1. EICO Mcdel HF-89 dual 50-watt stereo power amplifier.
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encounter no trouble in any step of the
construetion. Tie points are used protusely
so that all parts are “tied down” at both
euds (we have seen some units in which a
resistor or a capacitor was fastened to a
fixed point at only omne end, with a wire
being connected to the unanchored lead of
the part—we do not consider this to be
good design). Lengths of leads are speei-
fied for all eonnections, and the drawings
are clear and easily readable. One teatuve
of the instruction booklet that we are
pleased to see is a voltage and resistance
ehart which shows d.c. voltages on all tube
elemeuts at no signal and at an output of
100 watts, aud a.e. signal voltages (1000
eps) for a 0.5-volt input, as well as the
usual resistance measurements to ground.
Another feature of the EICO instruection
books that we like is the over-all arrange-
ment—the construetion section is located in
the center pages, while description, opera-
tion, and servicing data ave located in the
front and back pages. After the construe-
tion is completed and each step marked oft,
the center pages can be removed, leaving a
much thinner book for permanent reference
use. Actually, in most instances there is no
need to keep the sheets covering the con-
struction steps once the unit is completed
—the few exceptions are with amplifiers
which must be partially disassembled to
change a component part.

Performance

Specifications for the HI-89 indicate a
power outpnt of 100 watts at an IM dis-
tortion of 0.5 per cent, and a harmonice dis-
tortion of less than 0.25 per cent from 30
to 15,000 eps and less than 1 per cent from
20 to 20,000 eps within 1 db of 100 watts.
This speeification of power seems to be a
very small difference from the rated value,
but it must be remembered that 1 db below
100 watts is 79 watts, which means that
the harmonic distortion figures relate, ef-
fectively, to two 40-watt amplifiers. How-
ever, our measured results are even better
than the specifications anyway. Our own
measurements showed an IM distortion of
0.46 per cent at 50 watts on one chaunel
and 0.48 per cent on the other. Scparate
bias and balance controls on the two see-
tions permit adjustment to optimum per-
formance separately. Harmonic distortion
at 1000 eps measured 0.42 and 0.55 per cent
respectively on the two channels at 50-watt
outputs, and music power output measured
55 and 59 watts respectively at 1 per cent.
An input signal of 0.53 volts drives the
amplifier to full output, and with a 50-watt
output on one channel and a shorted input
to the other, the separation measured 57
db. Hum and noise measured 75 and 77 db
below 1 watt output, which is slightly bet-
ter than the specification of 90 db below
rated ontput, since 1 watt is 17 db below
50 watts. We believe that all amplifiers
should be rated for hmm and noise as so
many db below a fixed reference, since the
normal listening level is likely to be about
the same regardless of maximum output
power, and it would be a more revealing
way of specifyving hum and noise.

Thus combining ease of construction and
full contormance with the specifications, the
HT-89 turns out to be an excellent ampli-
fier. Listening quality is clean and smooth,
with a good solid feel in the bass register
which is the mark of a good amplifier. The
output is adequate for even the most ineffi-
cient loudspeakers, and after one hecomes
aeccustomed to high-power amplifiers, he is
not likely to be safisfied with any others.

J-28
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MUSIC SOUNDS BEST ON TAPE | | helistens. . . he’s enthusiastic . . . he agrees! From the full richness
of opera to the tingling brilliance of jazz, you hear it all on 4-track stereo tape. Economical, too . . .because

with 4-track stereo tape you get twice as much music on a reel. Listen to it today at stores displaying

the 4-track symbol and you’ll agree, too . . . music sounds best on tape. Write for complete catalog:

1024 Kifer Road, Sunnyvale, California. UNITED STEREO TAPES 27
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CONNOISSEUR FIXED 2-SPEED
TRANSCRIPTION TURNTABLE

Somewhat simplified from the original
three-speed Connoisseur turntable and the
current Model B, the newest model in this
British-made line is obviously designed for
the only two speeds that are of much in-
terest to the present-day audiofan. For all
ordinary uses, the 78-rpm record is in the
same category as the dodo bird—it is only
those who have a collection of old records
which are important principally for nos-
talgic reasons that have much interest in
the highest of the three speeds. Thus the
economy of the two-speed eonstruction per-
mits anyone to own a high-quality tnrntable
at a cost about half that of the three-speed
models.

First introduced in the Model B, nylon
graphite bearings are about the last word
for turntable applieations. As nsed in fhe
Connoisseur, these bearings appear to con-
sist of a bloek of nylon in which a square
hole has been cut, and a saw eut is made
through one eorner of the square. The hole
itself has a nominal width slightly larger
than the diameter of the spindle, and an
adjusting serew pinehes the square together
to fit the spindle. Thus the actual bearing
surface cousists of four lines of contact, all
parallel to the axis, and this type of con-
struction permits extremely close adjust-
ment for a minimnm of play in the bearing,
in addition to making it possible to eom-
pensate for wear. The bottom bearings for
both motor and turntable shafts are self-
locating single pin points resting on nylon
graphite. Drive between the synchronons
motor and the turntable is effected by a
double-stepped motor shaft and an idler
assembly, with both motor and idler being
carried on exceptionally resilient mount-
ings. Speed selection is by a single kuob
whieh retracts the idler when the unit is
not being uvsed to avoid making flat spots,
and the motor is started and stopped by a
push button on-oft switeh. A neon indieator
lamp shows when the power is on. Mount-
ing requires a single entount and three serew
holes to provide a solid attachment of the
platform to the motor board, and fhe
pickup arm is then fitted to the board so
as to preclude the possibility of any rela-
tive movement between the turntable shaft
and the pickup—an absolute necessity for
good reproduction.
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surface congists of fonr ines of contaetr -

Fig. 2. Connois-
seur F2S turntable
and integrated
arm and pickup
on Formica-sur-
faced base.

Performance

The important econsideration in any
stereo turntable is that of rumble—wow
and flutter are practically unmeasurable in
any good unit on the market today. The
model tested measured 52 db below a stylns
velocity of 1.4 em/sec at 100 eps—17 db
better than NAB standards. Neither wow
nor flutter is detectable to the ear—using
piano records for the former and violins for
the latter. The unit comes np to full speed
in about one revolution of the twrntable at
33% r.p.m. Using the Formica-covered hase
available for the unit, and with the Con-
noisseur integrated picknp and arm-—both
shown with the turntable in Fig. 2—we
could not find any trace of acounstie feed-
back when playing in a typieal living room
with the londspeakers six feet from the
turntable.

This is the third Connoisseur turntable
we have had an opportunity of unsing—the
first is still in use after six years, and is
just as quiet as when new; the second has
been in fairly heavy use for over a year.
The T'2S—Tixed 2 Speed—follows the same
general type of construetion, and would
appear to be eapable of providing a long
and satisfactory life. It is attractively
finished throughout, with shafts ground and
pelished to mirror-like surfaces, and with
all internal parts finished as thought done
by a watechmaker. This model is a fine per-
former, and its appearance indicates that
it would be—in fact, the appearance prob-
ably contributes to the performance.
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Dont Miss The . . .
New York High Fidelity Show

New York Trade Show Buijlding
New York City

September 7, 8, 9 .. 4:00-11:00 p.m.

September 10 . 11:00 a.m.-11:00 p.m.

September 11 ...... 1:00-7:00 p.m.
INSTITUTE OF

HIGH FIDELITY MANUFACTURERS
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HOMEWOOD INDUSTRIES’
SPEAKER CABINET KIT

Of the great variety ot speaker cabinets
on the market, the bass reflex still appears
to be the logical model for use with a va-
riety of loudspeakers—most other designs
require quite a bit of “tailoring” to match
a specific loudspeaker mechanism, and while
performance may be better when cabinet
and speaker are desigued to work together,
the reflex can give excellent performance
with almost any speaker unit, providing a
few simple precautions are followed.

Measuring some 19 inches wide by 12
inches deep and standing 29 inches high on
its 5-ineh legs, the cabinet oftered by
Hemewood Industries in kit form has an
internal volume of about 2.6 cu. ft. The
speaker pauel has a cutout for a 12-in.
unit and a reflex port with an area of 48
sq. in. The parts are all saw-cut to make
neat joints which gives a factory-built ap-
pearance when completed. The frame for
the front fits perfectly and complete con-
struction of the cabinet will take only
about 45 minutes. Sauding and finishing
takes quite a bit longer, of course, depend-
ing on the type of finish desired. We used
a Cabinart finishing kit which included
stain, filler, and fine cabinetmakers varnish,
A coat of stain takes about 15 minutes to
apply, then one must wait until the next
day. Filling and drying takes perhaps a
half hour for the former and a day for the
latter—except in humid weather. Two coats
of varuish and the necessary drying take
another two days, at least, again depend-
ing on the weather. No mention was made
of the time for sanding, but the outside
surfaces are well finished to start with, and
an hour is adequate for the first sanding,
and two more for final rubbing down of
the varnish coats. When complete, however,
the unit looks just like a factory-built
cabinet.

We mounted a General Electrie 12-in.
woofer and a 4-in. tweeter for test listen-
ing, and found results more than satisfae-
tory. Since the speaker panel is removable
from the inside of the cabinet, this model
is ideal for experimental mounting of vari-
ous types and sizes of speakers.

In all, this ecabinet will give a few hours
of interesting work and resnlt in a neat
and attractive speaker for most any appli-
eation. J-30

loud-

Industries’

Homewood
speaker cabinet built from a kit.

Fig. 3.
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WHAT’S BEHIND THE EXTRAORDINARY PERFORMANCE OF

THE PILOT 602 HEIEIUER?

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 stereo preamplifier, and a 30 watt
stereo power amplifier all on a single chassis no larger than most tuners!

COOL RUNNING...Pilot engineers have paid meticulous attention to circuitry and design, meking
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.

YV7[*Y al RADIO CORPORATION, 37-04 86TH STREET, LONG ISLAND CITY 1, NEW YORK
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1. Ever Victorious . . .

Strauss” Don Quixote. Chicago Sym-
phony, Reiner; Antonio Janigro, cello.
RCA Victor LSS 2384 stereo

This is a splendid example of the Soria-style
record spectacnlar—it includes a big color
booklet of extensive comment plus Skira
prints, all about Cervantes and Don Quixote,
the whole enclosed in a fancy book-type al-
bnm.

“Don Quixote” is, of course, an excellent
bet for the Soria technique. Everybody im-
portant has written about Don Q. aund his
author, Cervantes; but even better, every
artist worth his paint and pencils has done a
picture of Don Q., Sancho Panza and/or that
noble and gawky steed, Rosinante. In this
album we range in Skira prints from Dali to
Doré to Daunmier, from Picasso to Goya. What
an art show! Worth the cash just in the
prints themselves. The commentary is excel-
lent, by the Irish Cervantes authority Walter
Starkie (who has done a very funny Irish-
accented reading of the Don on records).

And the music is tops, too; nobody can
turn ont better Richard Straunss than Reiner,
particularly in the longwinded works that can
stand tensing-up and pulling-together. Makes
an immense difference here—it’s a long time
since I've been able to listen to this picce all
the way through without getting bored. If I
believed in definitive recordings, I'd say this
was one of them.

Festival. Chicago Symphony, Reiner.
RCA Victor LSC 2423 stereo

Xritz Reiner, 1 suspect, is not a man to be
pushed where he doesn’t want to go. For ob-
scnre, probably contractnal or sales reasons,
RCA has lately been setting him to work on
pot-boilers and chestnuts, exalted and other-
wise, and the results, for those who know
Reiner at his best—say, in Strauss and Bartok
—are definitely not good.

Here we have such over-ripe items as that
eternal Night on a Bare (Bald) Mountain, the
once-dismal Marche Slave, which just drags
along impatiently nowadays, the Russlan and
Ludmilla overture, the usual Prince Igor stufl,
even a bit of noisy Kabelevsky. A festival
of Russian corn, or so it comes out here, The
Reiner approach to snch inusic is hard, cold,
fast, intense, without the compensating musi-
cal glow of his really fine conducting; you
can’t help but feel a certain clear resentment
in {his playing, vin the musicians themselves
and via the condnctor.

Funny—some famous condnctors can do a
fine job with this kind of potboiling. Ormandy,
for example, with the DIhiladelphia. Not
Reiner, and RCA had better try somewhere
else.

The Virtuoso Lliszt. Gary Graffman,
piano. RCA Victor LSC 2443 stereo
This dise was an unexpected pleasure.

Graffman is one of those powerhouse, prize-
winning young pianists who get snapped up
by record companies these days and 1 some-
how expected a Liszt that would be all bang

* 980 Greenwich St., New York 14, N.Y.
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—are definitely not good.

and whang, noisy and show-offl. That’s the
current style.

Not at all. Graffman does, to be sure, play
with a modern tension and a rather typical
lack of subtlety in piano tone—gradations
of pianistie color are now just about a lost
art, Paderewski and Cortof might well eall
this playing crude, from their tonal point of
view. Dut, in terms of our present accepf-
ance, this pianist has an unusually good feel-
ing for the old master of piano pyvotechnics ;
his playing is both sympathetic and musical.

Lizst, as anybody who has got to know him
can say, was a serious and sensitive musician
under the bombast, Anything less than purely
musical understanding of his harmonies makes
tinkling jargon. overblown nounsense, ont of
his best works. To overplay him is deadly, but
even worse is to play him apologetically, play-
ing down the showmanship. The clue to right-
ness in Liszt is in sheer musicality—for then,
the stufl makes sense and sounds right. This
is where Graffman is good.

The Graffman pianisfic ear is perfect for
the music’'s harnnonies, no matter how
thick the finger-frosting. IIis pedal never

blurs, the sense is always matter-of-factly
clear and taken for granted. (How many

other quick-fingered pianists are stone deaf
to it!) Phrasing, though not magically subtle
as in the old days of Liszt pianism, is of a
common-sense sort that gets Liszt over, makes
the fancy piano figuration seemn, quite reason-
able—as it is, played rightly. Proportion and
balance of internal eclements, the main tune
against the decor, is always good.

Recommended, then, as an excellent intro-
duction to the Liszt sort of piano music.

(You’'ll ind here one side of assorted short
items, including a Hungarian Rhapsody andd
the familiar Licbestraum, and the second side
devoted to the Liszt piano arrangements of
Paganini Etudes, including his variations on
the famous tune also used by Brahms and
Rachmaninoff.)

Schumann: Piano Concerto in A Minor.
Van Cliburn; Chicago Symphony, Reiner.
RCA Victor LSC 2455 stereo

The musie¢ critic of the Chicago Tribune
thought this was pretlty fine, in its ‘live”
performance in Chicago ; in its recorded forn,
at least, I find it’s not very fine at all. Don't
like it much,

True, Cliburn has generally a right disposi-
tion for such music—but it takes much more
than a mere suitability for the job to bring
out what’s in Schumann-—who is surely the
most difficult of the Romantics to project con-
vincingly today. It takes, in effect, what Cli-
burn does not now have, a supremely experi-
enced sense of Romantic drama, of phrasing
and rubato, that tricky hesitation that malkes
or breaks a Romantic performance. Somehow,
I keep feeling that Cliburn is counting time,
not strietly, but as though inserting irregu-
larities by rote. It isn't masterfully spon-
taneous, it doesn’t carry poetic conviction and
it doesn’t jibe with Reiner’s playing either.

Reiner, for his part, somehow manages to
make this into another of his warhorse read-
ings, done in the Reiner warhorse manner,
which is to say with a certain impatience
and irritability, as though to get it over with.
His lack of poetry is prickly and hard, where
Cliburn’s is soft and unformed. Not a happy
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combination—they don’t even get their timing
right in chord afer chord that ought to coin-
cide.

For all of RCA’s impressively clean stereo,
and in spite of a first rate orchestra and a
fine piano, the piece comes off badly, Schu-
mann’s personalized idiom seems repetitive
and even banal. It shouldn’t.

Schumann: Piano Concerto in A Minor;
Introduction and Allegro appasionato,
Op. 92; Novelette in F, Toccata in C.
Svjatoslav Richter; Warsaw National
Philharmonic, Rowicki.

Deutsche Gramm. 138 077 stereo

Here is the sort of competition, from afar,
that points up the domestie policies of our
own record companies in respect to standard
repertory—for though this record's sound is
duller than RCA's, the orchestra is mmuch less

competent, the piano is not brilliant, its
strings aren't even carefully in tune, I found

thig performance of the Schumann Concerto
by the new Russian piano sensation astonish-
ingly more alive and interesting than that by
Cliburn and Reiner for RCA. It takes more
than outward spit and polish to imake fine
Schumann, ywhether musically or technically.

It’s simple enongh. First, Richter—who will
be coming to the U.S. soon and may be next
season's big sensation—has a masterful way
with the music. In the most unobtrusive man-
ner he puts into it the very strengths that
Cliburn lacks—his melodies really sing, with
poetry, with melodic tension, with intuitively
right shaping and balance. And second, the
strange orchestra from Poland and its Polish
conductor are with their pianist every step
of the way. It's a fine collaboration in musieal
terins, even if the stereo impaect iz low and
the wikes pick up too much piano and not
enough orchestra.

There are dividends, too, especially the quite
lovely concerto fragment in the formm of an
Introduction and a passionate Allegro, a piece
that is fresh and new in its own right. Two
solo piano pieces manage to find room on the
record, too—altogether a musical bargain.

Grieg: Piano Concerto in A Minor.

Liszt: Piano Concerto #1. Rubinstein;

RCA Victor Symphony, Wallenstein.
RCA Victor LSC 2429 stereo

—DMight as well lay on the axe here too,
while I'm at it. This one, too, seems to me to
be an excellent example of warhorse perform-
ance, musically full of fustlan, technically
superb in its big sound, but nevertheless tired
and un-fresh in far too much of the music.

Rubinstein’s solo piano recordings of
slightly less-than-standard repertory have
lately been really excellent, displaying his best
and most sagacious musical abilities. But
here, in a piece that he must have played
hundreds of times, he reverts to the old
trouper. The Grieg just sags, in spite of all
efforts to keep it alive and pufling. Sounds
merely tedions and utterly dated, which it
surely is if you play it this way. It needs a
rest, as far as these performers are con-
cerned. The Liszt ‘“I'riangle,”” with more
scintillation and less length, comes out fairly
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. maximum directionality,
W Separation and presence!”

AUDIO FIDELITY /fAF]

MASTERPIECES OF STEREOPHONIC RECORDING
LOUIS and the DUKES OF DIXIELAND...

A record business first on Audio Fidelity Records
joins LOUIS ““SATCHMOQ’ ARMSTRONG with the
incomparable DUKES! Outstanding, hardly suf-
fices to describe their inspirational treatment of:
“Bourbon Street Parade'’, ‘“‘Washington & Lee
Swing”’, “Just A Closer Walk With Thee', “Sweet
Georgia Brown', ‘‘Dixie"’, ‘‘That's A Plenty",
“Limehouse Blues’’, ‘“‘South’, ‘‘New Orleans",
é?heik of Araby’, ‘‘Avalon” and ‘‘Wolverine
ues'’.

AFLP1924>1_-.; ,,,,, |
AFSD 5924 /| "

lﬂS(ll!
AT

% YOU'LL

HEAR

THE STEREOPHONIC
.  SEPARATIONON
~ AUDIO FIDELITY RECORDS

AFLP 1922
AFSD 5922

A STEBY W STEREAPMONIE WIGN FARELITY S2EmE

. [A] STEREO mu i . : :
y RemITe DANCES of PORT SAID-VOL. 5...
AFI.P 1928 DWKES @F S Provocative, authentic music of the Middle East.
i , mxxmn Selections by MOHAMMED EL-BAKKAR describe

AFSD 5928

2l etk e £ the pungent, bustling, Port Said bazaar by day and
] the seething human panorama of the Djema’a
el-Fna by night in all their fascinating turbulence.
Reeds, bells, cymbals, strings, with varied native
percussion devices, weave visions of sensuous
harem dance rituals and the ancient slave mart
" in rhythmic, exciting melody.

PIANO RAGTIME. ..

For complete catalog, technical information, on
' DUKES OF DIXIELAND. New Orleans monavral and stereo records and tapes write:

. .. storyville . . . high steppin’ music Dept. A9

with the plunking piano, whompin’ UENTE .
tuba and sliding trombones. Selec- : I

tions include: *Tiger Rag,"” “Original
Dixieland One Step,” and ‘‘Kansas 770 Eleventh Ave.
City Stomp.” New York 19, N. Y.
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