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Scott FET performance now available
in two new low-priced stereo receivers

Now, even Scott's lowest-priced re-
ceivers offer you features you won't find
anywhere else, regardless of price! All
Scott receivers have Field Effect Tran-
sistor circuitry, enabling you to hear more
stations more clearly . . . all have direct
coupled all-silicon output and all-silicon
IF circuitry . . . all are unconditionally
stable, even with speakers disconnected

. . all are built to Scott’'s peerless stan-
dard of quality and reliability, and differ
only in amount of power and extra fea-
tures.

Scott 382 FET AM/FM Stereo Receiver.
Here's AM reception s0 good it has to be
heard to be believed. Scott's new 65-Watt

Prices slightly higher west of Rockies. Subject to change without notice. We reserve the rizht to make

382 has the exclusive Scott FET AM and
FM front end*. New Scott Signal Sentinel
(Automatic Gain Control) increases tuner
sensitivity for weak, distant stations, and
increases resistance to cross mcdulation
when signals get stronger. Best of all, the
price is less than FM-only competitive
units without FET circuitry.

Scott 342 65-Watt FET FM Stereo Re-
ceiver. AUDIO magazine says that Scott's
new 342 provides “. . . a level of perfor-
mance that far exceeds the relatively
modest price asked.” And you’ll agree,
when you see and hear this complete Scott
stereo receiver, with new FET circuitry . . .
at under $300! The 342 incorporates all

popular Scott receiver features, including
Scott's  patented time-switching multi-
plex circuit*which instantly and silently
switches the tuner to stereo operation
when stereo is being broadcast.

382 and 342 specifications: Music power @ 4
Ohms load, 65 Watts; Frequency response.
18-25,000 Hz =1 db; Usable sensitivity, 2.2 uV:
Cross modulation rejection, 80 dB; Selectivity,
40 dB; Tuner stereo separation, 40 dB; Price:
382, $359.95; 342, $299.95. * Patents pending

Scott . . . where innovation is a tradition

il SCOTT:

H. H. Scott, Inc., Dept. 395-10, 111 Powdermill Road,
Maynard, Mass. 01754
Export: Scott International, Maynard, Mass,

h 4.

and impr without notice,

For your free copy of Scott's 16-page full-color illustrated
1967 Guide to Custom Stereo, Check 50 on Reader Service Card

B adA6 Radiadikie HSDD By



AUDIO

C. G. McProup
Editor and Publisher

LARRY ZIDE
Managing Editor

HaroLD D. WEILER
Video Editor

EDWARD TATNALL Cangy HERMAN BURSTEIN

Music Editor

December, 1966 Vol. 50, No. 12

Successor to RADIO, Es{”1917

SANFORD L. CAHN
Marketing Director

GEORGE PORTER
Art Director
THOMAS WALSH
Asst. Art Director
LEE IRGANG
Circulation Manager
R. KENNETH BAXTER
Production Manager
HENRY A. SCHOBER
Business Manager

Contributing Editors

JosEPH GIOVANELLLI
HArROLD LAWRENCE
CHESTER SANTON

BERTRAM STANLEIGH

AUDIO Articles

The Early Flutter Spoils the Recording 19 Lewis A. Harlowe
Christmas Is For Tape Recorders 22 C. G. McProud
The Why’s and How’s of Tape Splicing 24 Joe! Tall
Trackability, Part 2 26 James H. Kogen
Audio Measurements Course, Part 11 28 Norman H. Crowhurst
The AUDIO Annual Tape Recorder
Compendium 51
1966 Annual Subject and Author Index 74

AUDIO Reviews

The AUDIO Music and Record

Review Section 40
Record Review 40 Edward Tatnall Canby
Light Listening 48 Chester Santon

AUDIO Profiles

The Sony Component Line 34 TA-1120, TA-3120,
TTS-300, PUA-237,

VC-8E

Pioneer Stereo Receiver 38 ER-420

AL

o200,
lIi )
M)

.
I‘UL‘i

i INSTITUTE OF
HIGH FIDELITY )
INC,

AUDIO in General

Audioclinic 2 Joseph Giovanelli

Letters 6
Audio ETC 10 Edward Tatnall Canby
Fundamental AUDIO 14 Jvan Berger
Editor’s Review 16
Tape Guide 50 Herman Burstein
Sound and Sight 60  Harold D. Weiler
New Products gi

Advertising Index

AUDIO (title registered U, S. Pat. Off.) is published monthly by North
American Publishing Co., I. J. Borowsky, President: C. G. McFroud
and Arthur Sitner, Vice Presidents. Executive and Editorial Offices,
134 North 13th St., Philadelphia, Pa. 19107. Subscription rates—U. S.,
Possessions, Canada, and Mexico, $5.00 for one year; $9.00 for two
years ; all other countries, $6.00 per vear. Printed in U.S.A. at Blanchard
Press, Ine., Garden City, N. Y. All rights reserved. Entire contents copy-
righted 1966 by North American Publishing Co. Second Class postage
paid at Philadelphia, Pa., and additional mailing offices.

REGIONAL SALES OFFICES: Sanford L. Cahn, Art Sitner,
Cooper 663 Fifth Ave.,, New York, N. Y. 10022 (212) 753-8824.
Richard Reed, 205 W. Wacker Drive, Chicago, Ill. 60606 ; (312) 332-3910.
Leonard Gold, 1900 Euclid Ave., Cleveland, Ohio 44125 (216) 621-4992.
(213) 273-1495.

Robert

Jay Martin, 9350 Wilshire Blvd., Beverly Hills, Calif,

AUDIQO, Editorial and Publishing Offices, 134 N. 13th St., Phila.,, Fa. 19107
Postmaster: Send Form 3579 to the above address.

AR BaHAGRAHIGEHIEGHADE A

Number 40 in a series of discussions
by Electro-Voice engineers

THE NEW
LOOK IN

MULTICELLS

LARRY SALZWEDEL
Loudspeaker
Product Engineer

The improvement of a product does not
always come from the discovery of a rad-
ical new design concept. In many cases,
careful attention to the details of con-
struction plus the application of modern
materials and techniques can offer benefits
of appreciable magnitude.
A case in point the new Electro-Voice
multicellular horn, Model M253. In gen-
eral, its shape and sound characteristics
are familiar, and represent no major de-
parture from accepted design parameters.
But detail points of construction offer a sig-
nificant improvement in performance. One
obvious difference is the die cast aluminum
throat coupler, included with each horn
assembly. This coupler is threaded to ac-
cept any standard P.A. driver, thus increas-
ing the driver options possible when de-
signing a sound system using the horn.
Because multicellular horns are by nature
bulky and heavy, a concentrated effort was
made to reduce the mass of the assembly,
while improving its acoustic properties. It
was found that the wall thickness of the
steel horn sections could be reduced .003”
by utilizing stressed wall sections, plus the
addition of a special damping compound
to the entire outer surface of the horn.
The walls of each horn section are as-
sembled in jigs that establish the desired
stress. 16 locking tabs at each junction of
wall surfaces insure that the stress is main-
tained after assembly. This clamping action
reduces resonances that can noticeably
affect the smoothness of the frequency
response characteristics of the horn.
The asphaltic-base damping compound is
applied to the outer horn surfaces to fur-
ther reduce any tendency of the assembly
to resonate, without adding substantially to
the mass of the horn. Modern cements also
seal each wall junction to eliminate the
possibility of acoustical leaks at any point
of the horn.
The result of the application of these mod-
ern materials and construction techniques
is a reduction in distortion, improved
transient response, and a smoother curve
with fewer large peaks or dips in response.
The polar pattern is also somewhat more
uniform since the wall surfaces of the horn
do not radiate any appreciable acoustic
energy, even at high signal levels.
In addition, the horn is easier to install
due to a reduction in weight of about 10%
compared to traditional construction tech-
niques. Installation is also made easier by
the design and inclusion of universal
mounting brackets that eliminate the need
to fabricate special mountings at the site.
While the new Model M253 E-V multi-
cellular horn cannot lay claim to any
major design “breakthroughs” the net effect
of the many detail improvements has been
the creation of a more effective tool for
sound reinforcement.

For technical data on any E-V product, write:

ELECTRO-VOICE, INC., Dept. 1263A
602 Cecil St., Buchanan, Michigan 49107
Check No. 53 on Reader Service Card.



Coming

Articles

Professional Tone Controls,
by Arthur C. Davis and Don
Davis, both of Altec Lansing.
Beginning a series on this im-
portant subject.

The What, Why, and some-
times Why Not about Vibrato,
by Lewis A. Harlow.

A Twelve-Tone Tuner, by
James B. Hayes.

Profiles

Marantz Model 15 Solid-State
Power Amplifier

EICO Model 342 Multiplex-
Signal Generator

In the January issue on the
newsstands, at your favorite
audio dealer’'s or in your own
mailbox.

About the Cover

We travelled six thousand miles
to tuck those tape recorders under
the World's Most Beautiful Christ-
mas Tree. See the full story on
page 22.
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- AUDIO CLINIC

Joseph Giovanelll

If you have a problem or question
on audio, write to Mr. Joseph Giova-
nelli at AUDIO, 134 North Thirteenth
Street, Philadelphia, Pa. 19107. All
letters are answered.

FM Antennas and ‘Static’

Q. I have a problem which is a real
doozy. I hope you can help me with it

I have fine stereo equipment. I have
a TV and an FM antenna mounted on
a common mast. The FM antenna is the
lower of the two; the TV antenna is
about three feet above the FM antenna.
It is a 12-element FM antenna with a
rotator. My mast and antenna are about
30 feet long over-all.

For a long time I have heen getting
static through my equipment. This elec-
tric static came through no matter what
piece of equipment was turned on. I
blamed all of the units of my stereo sys-
tem. The manufacturers checked every-
thing thoroughly. Evervthing was fine.
The record plaver and other equipnient
were grounded accurately.

All this sort of got me. I finally dis-
connected my FM antenna from the
tuner. The static stopped. I could then
play the record player, but, of course, I
had no FM reception. I put the FM
antenna hack on its proper connections,
the electric static came right back again.
I mean this electric static was not just a
little; it was plenty, and it distorted every-
thing. I checked as much as I could at
the lead-in from the antenna, the antenna
as it was nmounted on the mast, and
checked the lead-in at the tuner end of
the line. I finally added another ground
from my preamplifier to a pipe. This
ground cut down the static considerably
on all sources except the FM tuner.

Where would I be getting electric static
from my antenna? There must be some-
thing strong being picked up by my an-
tenna and passed into my outfit. My
location has no mills or factories near,
although there is a college about one-
half mile from me with an FM station
having a power of 10 watfs.

Will you please advise me if vou have
run into anything like this? Is there
more than one cause? Name Withheld.

A. Before getting to the tricky portion
of your answer, I'll take another part of
your problem, even though that section
was not meant as a specific question.

Your TV and FM antennas are too
close to one another. Their proximity
is not contributing to the production of
the static but it is interfering with the

AiacnRadRalSons oy

best performance of either antenna. The
two antennas should be spaced at least.
9 feet apart in order to eliminate inter-
acting between the two antennas.

The static is puzzling to me. I can
only guess that your antenna lead-in
cable—either from the TV or FM or
maybe both lead-in cables—are rubbing
against a ground. I suspect that the in-
sulation is worn. The static, then, could
be the intermittent contact of the bare
wire with the mast or with some other
ground such as a rain gutter.

It is possible that the rotator cable is
similarly involved. Check it to see that
it is free from defects. Incidentally, keep
all 300 ohm lead-in wire free from any
surrounding objects so that its character-
istics as a transmission line will be un-
affected by the proximity of the building
or other objects. Use stand-off insulators
to mount the lead-in. The rotator cable
need not be protected to this same de-
gree but be sure that the cable is not
strung up in such a way that it can be
cut into by its surroundings.

If possible, ground the mast on which
your antennas are mounted. This ground--
ing is of help in some kinds of multi-
path problems. It is also a help in pre-
venting lightning from entering your
home. However, do not assume that
merely by grounding the mast, your
home is completely protected against
lightning strokes. If you believe that
such protection is needed, consult a spe-
cialist in this area of home protection.

Antennas and Auto Ignition Interference

Q. As a resident of San Diego, I am
lucky in being able to receive all 12
VHF TV channels. In order to achieve
this, I have used the following tech-
niques: A high-quality antenna, coaxial
or shielded twin-lead, rotator, tunable
wavetrap, stepped attenuator, and a high
mast.

I do have one problem, however, that
of interference created by passing autos
which have “noisy” ignition systems. As
you would expect, this interference shows
up on both the aural and video portions
of the TV set.

1. Can the auto ignition interference
be coming in via the a.c. power lines?

2. What is the nature of these electro-
magnetic waves that they cannot be fil-
tered?

3. I am now using RG8/U coaxial
cable which I obtained from a surplus
sale—80 feet. Would the use of RG59/U
coax make a visible effect on fringe area
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When one considers the modern tone arms which Garrard has evolved for its
automatics—it becomes clear that such an arm is not an arm—it is a system by
itself—a group of components of advanced design whose purposes are to trans-
port a modern cartridge, track it perfectly, and protect it as well. The matter
of protection for the stylus and the increasingly delicate record grooves,
has become more important as tracking forces have become lighter.
For today, it is no simple matter for the user to set a tone arm down

on a record by hand, or to pick it up off the record manually.
Sooner or later, there is damage to the record or stylus. Further-
more, a large number of records have multiple selections on
one side of the disc. Finding these bands (“Cueing” the

stylus into them) is also a frequent cause of damage
to nearby grooves. Cueing devices have existed
for some years on professional equipment used
in broadcasting studios—but it remained for
Garrard to be the first to apply the principle
to automatics.

When they did—with the integral cueing
control on the Lab 80, it was again with a
highly advanced, yet simple
mechanism.

The Lab 80 cueing
control is a squeeze device, cleverly located
in the tone arm rest, where it is easily
reached regardless of where the record

player is installed. It is hydrau-
lically operated. A touch of the
finger on the manual tab starts
the record player, activates the
cueing device...smoothly rais-
ing the tone arm a safe half inch
over the record. Then, move the
tone arm over any groove desired
and press the cueing control. The
arm gently lowers to the groove. It is
that simple, and that useful...now
the most wanted feature on any
record playing equipment. But fol-
low the rest of the story for a typical
example of Garrard’s developmental lead-
ership in the field.
Naturally, the cueing feature, per se, was soon
imitated on other automatic turntables...all of them
higher in price than the Lab 80. Then, recognizing this
interest, Garrard developed a lever type cusing control
similar in use to those which appear in the highest
priced competitive automatics.

You will find it in the 60 Mk II and

" priced not at $130.00 or $150.00,

ARRA
ING...

60 Mk IZ Cueing Cent- el

N

in the new 50 Mk II which is

- but at $54.50.
One reason why
the cueing device
is very appealing
is the pause fea-
ture. Should the
record player be
operating when
the phone rings
—for example—
the music may
be interrupted, sim-
ply by touching the
cueing control—it may
then be resumed at the very same groove when the
interruption is over. Thus, a feature which was orig-
inally developed for professional applications
in radio stations—has found its widest use in
the home-safeguarding records and styli,
and making the record player a greatsr
pleasure to use than ever before.

T
50 Mk II Cueing Cantrol

b .

T

Lever up, arm lifts

Lever down, arm lowers

For a complimentary copy of a colorful Comparator
Guide describing all five new Automatic Turntables,

write Garrard, Dept. G ©

GX-16, Westbury,
N.Y. 11590. Prices less
base and cartridge.

CIRCLE NO. 103 ON READER SERVICE CARD
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Who would you put in the box?

Uncle Louie singin
“Danny Boy”?

Build a world of your own on Scotchi Magnetic Tape

Whatever your listening preference . . .““Scotch” Brand ‘“‘Dynarange”
Tape helps you create a new world of sound. Delivers true, clear,
faithful reproduction across the entire sound range. Makes all music '
come clearer . . . cuts background noise . . . gives you fidelity you didn’t ‘
know your recorder had.

Best of all, “Dynarange” is so sensitive it gives you the same full
fidelity at a slow 334 speed that you ordinarily expect only at 75 ips.
Lets you record twice the music per foot! The result? You use less tape
.. .save 259, or more in costs! Lifetime silicone lubrication protects |
against head wear. Ask your m
dealer for a demonstration. [Magnetic Products Division 3tumm«v

“8COTCH" AND THE PLAID DES/GN ARE REG(BTERED TRADEMARKS OF THE 3M COMPANY

Check No. 54 on Reader Service Card.
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reception? 1 hesitate to reconinend the
more expensive cable to friends if the
extra loss in the RG39U would not be
excessive.

4. 1 have heard that the loss in a run
of 80 ft. of shielded twin lead would be
greater than 80 feet of coax plus two
baluns 300/75 ohms. Is this true, false
or insignificant?

5. I have a pretty good throw at the
Los Angeles stations. The low moun-
tains between us are quite far from me.
In view of the extra 10 feet of coax re-
quired, would you think that the differ-
ence between 30 feet and 40 feet of an-
tenna height will have any effect upon
reception—good or bad?

6. Can coaxial cable and shielded,
twin-lead be taped to the mast along with
the rotator cable? 1 use standoffs, but
was this precaution unnecessary?

7. Is TV antenna power similar to
speaker power in that a doubled input
has a small effect upon the sensed result?
My friends are skeptical when I tell that
even doubling the amount of signal re-
ceived does not have a dramatic effect.
Marvin L. French, San Diego, California

A. 1 will attempt to answer your ques-
tions, although not necessarily in the or-
der in which they were presented.

Unfortunately, no method that T know
can eliminate ignition noise as a prob-
lem. You have already done what I
might have suggested. Ignition noise is
radiated over a wide band of frequen-
cies. Hence, it cannot be filtered out by
either a high-pass or a low-pass filter.

Coaxial line is better than open-wire
transmission line for the purpose of
eliminating some ignition noise pick-up.
You see, some of this noise is picked up
by the line rather than by the antenna
directly. The shielding around the coax-
ial cable or around the 300-ohm twin-
lead will eliminate this kind of pick-up.
Of course, the antenna must be matched
when using coaxial line. The transmis-
sion line, in turn, must be matched to
the receiver. You took care of this when
you used the baluns.

1 do not believe your ignition inter-
ference is being picked up by the a.c.
line. However, this can be proved very
easily merely by disconnecting the an-
tenna and observing the amount of re-
sidual noise remaining. 1 suspect that
all traces of the noise will vanish with
no antenna connected.

You mentioned that you purchased the
coaxial cable at a sale of surplus items.
You must watch this sort of thing when
it comes to coaxial cable. The vinyl
jacket between the shield and center con-
ductor has a way of migrating through
the shield and the center conductor. As
the cable ages, the losses gradually in-
crease. Because the cable is surplus, it is
already old. Therefore it may be
“lossy” indeed. I will not say for sure
that replacing your coaxial cable with
new cable will definitely help you. How-
ever, it may.

(Continued on page 8)
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Marantz makes an
incredible move

Jforward...

model 15 solid-state 120-watt stereo power amplifier

With one devastating move, Marantz has check-mated all existing power amplifiers. The strategy
was straightforward —build an amplifier to a set of specifications bordering on the far edge of the
possible, then add a series of unique features to complete the coup. 0 The 15’s specifications are
designed to test the mettle of your other components, while allowing them to perform to the limit
of their abilities. Power output—60 watts per channel, with safe, full-power operation from 20 to
20,000 Hz. Harmonic distortion —less than .1 at full power, infinitely better than any other ampli-
fier. Hium and noise —better than 90 db below 60 watts. Response — + 1 db from 10 to 60,000 Hz.
O As playing partner to these performance characteristics, Marantz has created features of equal
caliber. A safety circuit rendering short circuits completely harmless, even at full power. Instanta-
neous, distortion-free overload recovery. Separate power supply for each channel. High input
impedance, permitting the use of even tube pre-amps without distortion. O If having the finest
power amplifier ever built is important to you,

there’s no need to ponder your next move. See and ma.’anl y 4

hear the 15 at your Marantz dealer’s immediately, A SUBSIDIARY OF SUPERSCOPE, INC.

FOR FURTHER INFORMATION, WRITE MARANTZ, INC., 37-04 57TH ST., WOODSIDE, NEW YORK 11377, DEPARTMENT C-17

Check No. 55 on Reader Service Card.
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spot head
wearin
seconds!

These unretouched photos
show you how...

* LOOK o« TOUCH < LISTEN

“LOOK” —If yousee: (1) the gap; (2) depres-
sions, gouges, score marks, or; (3) angled
wear lines either side of pole pieccs—replace
the head ! “TOUCH”’ —Run fingernail up and
down face of the head vertically, then slide
your nail horizontally in both directions. If
you feel (4) rough surfaces; or catch your
nail on a (5) weargroove—replace the head !

—OR “LISTEN”’ to our AT-100 Test Tape
or play a pre-recorded tape with good
“highs™ as offered by Latin-type music or
Violins. If the **highs” sound flat, mushy or
distorted—replace the head!

Your tape head wears every time you use
your recorder, and as it wears, the brilliant
realism of tape is lost! Pressure pads and
the magnetic tape itself, both cause wear.
The oxide coating used on the tape is an
abrasive which slowly grinds away the face
of the head—and pressure pads cause un-
even wear. For top performance, intimate
tape-to-gap contact is impcrative! Poor con-
tact, due to wear, results in severe high fre-
quency losses, erratic response and loss of
output!

FOR VISUAL
COMPARISON...

Take a look at this new
Nortronics head—it's im-
possible to seethe gap with
the naked eye.

FOR ACTUAL COMPARISON —order a re-

placement from your dealer and hear the
difference!

Zortronics &)

Check No. 56 on Reader Service Card.

LETTERS

Indexing
SiR:

I have been a keen follower of your
magazine for several years now and I
would like to submit a suggestion, since
Aupio offers far more than casual read-
ing—its articles form a most valuable
reference library.

The difficulty, of course, is when one
wants to refer to an article, he has first
to remember in which magazine it ap-
peared—was it Aupio? EW? PE? Hav-
ing solved that question, one has to turn
to his 100 or so AUDIO magazines and
start wondering about which issue.

In most technical publications the
trend seems to be to print an index in
the last issue of every year or in an early
issue of the succeeding year. This is
usually in detachable form and the ar-
ticles are usually cross-referenced by sub-
ject as well as listed by authors.

1 hope that you will give this a little
thought and perhaps issue a starting
summary covering, say, the last three
years, and adding to it annually during
December (when the staff is on holiday).
(What holiday Ed?)

MICHAEL STACE,
358 Broadway,
Miramar
Wellington, N. Z.

(Apparently Reader Stace is not a
reader of our December issues. Since
1948 we have carried an annual index in
each December issue. We are, however,
considering an index of all issues of
AUDIO from 1947 through 1966 to come
out in May, 1967, which is our wentieth
anniversary. Does any other thousand
readers think this complete index would
be useful? You can help us decide. Ed.)

Personalia
SIR: .

For several years I have been a sub-
scriber to Aupto, and I enjoy all I can
understand of it.

May T offer a suggestion? T'd like to
know more about the people responsible
for our audio equipment. Would you be
interested in running articles about the
leading persons in the high fidelity in-
dustry? The answers to questions like
these, 1 think, would be quite entertain-
ing: Who is Mr. Mclntosh (or H. H.

ABadA6RAH A HSDD Y

Scott, Paul Klipsch, Edgar Villchur, and
son on)? What is he like—jovial, re-
served, tall, young, old, soft-spoken?
Where did he get his technical educa-
tion? What were his first products?
How large are his current manufacturing
facilities? Perhaps an interview with
questions on various aspects of the high
fidelity business, industry, hobby, and
culture would be readable.

You people intimately associated with
the industry know all of these things
about the interesting personalities of the
field, but we everyday lay listeners sel-
dom have sufficient contact with those
who contribute so greatly to oudr music
enjoyment.

JouN R. EMBLEN,
411 South Vine Street,
Plainfield, Ind. 46168

(We think it is a great idea—we shall
see if the personalities involved will
agree. Ed.)

The Elusive Thermistor
SIR: .

Can you please give me some infor-
mation on the Veco 32A50 Thermistor,
or any replacement for it? It was speci-
fied for the “Solid-State Wien-Bridge
Oscillator” in the July, 1965, issue. This
thermistor is not available in Canada
nor is there any information available
on it.

L. W. VYFSCHAFT,

801 Therrase Lecavalier,
Ste. Dorothee, Quebec,
Canada

(There have been many inquiries about
this thermistor, so we will repeat the in-
formation. The Veco 32450 is manu-
factured by Victory Engineering Coni-
pany in New Jersev, and available from
Newark Electronics Center, 160 Fifth
Ave., New York, N. Y. 10011, at a cost
of about $6.60 each. If vou order one, be
very careful when you open the pill box
in which they are “packed” You will
think they forgot to put the thermistor
in the box. The author described it as
“an anemic flv speck,” which was a mas-
terpiece of understatement. It looks
more like a minute grain of ground pep-
per with two half-inch leads of (about)
#40 wire attached. Ed.)
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eet the Mediterranean, the speaker
- she won't have to hide to enjoy.

Here at last is cabinetry she can revel in. Rich. Striking. Its deeply grained
exterior hand-rubbed to a mellow butternut finish . . . accented with antique hardware.
And inside . . . the finest 3-speaker system with Sonic-Control.

But let her see it, hear it for herself. It's Mediterranean — the one both of you can live with —

on demonstration now at University dealers everywhere!

SPECIFICATIONS: 12" ultra-linear woofer, 8" solid-back mid-range,
reciprocating flare horn tweeter — 20 Hz to beyond audibility — 50
watts IPM (Music Power) — 8 ahms — Vs and 12 sections, 6 and 12 U N IVE R S I I Y S o U N D
do/octave electrical network — 800 and 5080 Hz crossovers — ¢on-
(muo:lslyb vanal::{e'.l Bzralal/gapge and P':eshencseh controls, 'g‘pc;iltllgn A DIVISION OF LTV LING ALTEC. INC.
variable bass switch—2434" di " high—Shipping wei .
s swite fa. 22" hig pping weig s 9500 W. Reno Okiahoma City, Oklahoma 73101

Check No. 57 on Reader Service Card.
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No noise after
500,000 operations

with Altec rotary
attenuators.

Here's proof.

No need to get involved in the old-fash-
ioned daily cleaning of contacts when
you use Altec rotary attenuators. That’s
because Altec attenuators stay clean, as
proved in recent tests. We applied a
15,000-Hz tone at —90-db to the attenuator
input and 90-db gain to the output. This
test firmly establishes stability, both phys-
ically and relative to noise, after repeated
long-term operations.

Running the units for 500,000 operations
showed no increase over the insignif-
icant residual noise. In a second test,
we ran units for 4000 operations,
let them idle for four weeks, 7
then repeated the operations /\\‘
to a total of 50,000. Still no 2
noise.

If you think about
it,500,000 operations
come out to more

than 1370 opera- \\' AR\ 3
tions every e Q)/
day of the NN

/ Q%%J\

& g year

without
an in-
crease in
noise! But
o Altec rotary
attenuators
are even better than that, because they
were still going strong and noise-free
after 500,000 operations!
So, just for old times' sake, go ahead
and clean your Altec attenuators once a
year —even if they don’t need it!

Here’s why Altec rotary
attenuators are best:

1. Pure silver precision-lapped brushes
& contacts. By using fine (pure) silver
instead of copper alloy (coin silver), we
eliminate the major cause of noise-caus-
ing contaminants. Coin silver oxidizes,
reducing conductivity and increasing
noise level. Altec’s pure silver sulphides,
actually forming a wear-reducing lubri-
cant. Pure silver is one reason for Altec’s
lowest contact resistance, less than 1.0
milliohm! Altec’s solid silver contacts are
cold-forged, giving them as much density

8
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as silver can have. Compare this to ordi-
nary silver plating of competitive units,
which is spongy and easily wears off.

2. Unique double-nested brushes. Altec’s
unique suspension sys-

tem permits the use 2
of pure silver
brushes. .
4 \
AN \
) *,’} ) é&\~ s
\ ~ 0
\ ko S X
AR 4 T i
VY | ¢ o) \ ually sus-
&y pended brushes
O~ @ maintain perfect

contact. Bounce and
stumble are impossible.
3. Unique brush rotor.
Rotor is backed by a thrust
bearing that eliminates
wobble-plate action. Turn the
knob of an Altec attenuator—

you’ll feel the difference!
4. Cadmium iridite finish protects

steel parts from corrosion.
5. Black dulite prevents corrosion on
cold rolled steel parts.

6. Thrust bearing is made of spring brass.

\ =5

7. Brush tension springs are of beryllium
copper.

The most commonly needed Altec rotary
attenuators are available off the shelf for
prompt delivery. Custom configurations
made to your requirements. Write for our
new precision attenuator literature.

New gain set now available

The new
Altec
gain set is
a precision
test instrument
. for measuring the gain, loss,
frequency response, and signal level
of audio devices. Simultaneous input and
output and two VU meters permit simul-
taneous readings, and the unit can be
used for balanced or unbalanced circuits.
Write for complete data.

A Division of zZ7wLing Altec, Inc., Anaheim, California
Check No. 58 on Reader Service Card.
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(from page 4)

There was a time when I would have
said very definitely that you should not
use 300-ohm shielded lead-in cable be-
cause the losses in this cable were high.
However, the picture is changing, and a
good grade of such cable should have no
more loss than coaxial line. This twin
lead does have the further advantage
that no baluns are needed to match the
antenna’s impedance to the transmission
line and the TV set’s impedance to the
transmission line.

If you are to keep your losses in co-
axial lines to a minimum, you should
use RG9/U rather than the RGS59/U.
The RG9/U is harder to work with than
the RGS59/U and it is more expensive,
but the losses are considerably less. The
only cure for ignition interference is
more and more signal, and this can be
achieved in one way by keeping losses
down to their lowest possible level. If
you wish to reduce cable losses still
further, you will find that thére are some
double shielded, silver-plated coaxial ca-
bles on the market which have very low
losses per one hundred feet. However,
they are very expensive, costing thirty-
five cents per foot or more.

I would say that the increase of an-
tenna height from 30 to 40 feet above
the surrounding terrain will have little
visible effect. You probably would have
to double the height of your antenna if
you are to receive better performance.
Doubling the height would have two
things in its favor. Signals would be re-
ceived more strongly; ignition noise
would be reduced because the antenna is
further removed from the source of the
noise. Sometimes, though, a small in-
crease in antenna height as you propose
can lead to dramatic improvement in re-
ception, especially where there are some
hills between the receiver and the trans-
mitter. That extra height may be just
sufficient to clear the tops of some of
the hills and this will bring about a no-
ticeable improvement.

You can tape coaxial line and shielded
twin lead to the mast along with the
rotator cable, but the use of standoff’s
makes for a neater installation, easier to
dismantle if work has to be done on it.

I would not always say that doubling
the signal strength at the receiver will
not be too noticeable. True enough,
there will be only a three-dB increase in
signal strength, but, if the received sig-
nal is at the threshold of limiting, this
extra three dB may be sufficient to give
you a tremendous aural improvement in
reception. I do not know how this might
affect the video quality.

You might try a booster mounted di-
rectly at the antenna. This will increase
the signal strength of all signals, plus the
noise. However, the limiting in the set
will offset the increased signal strength
of the noise. Therefore, the signal-to-
noise ratio of the booster must be better
than that of the TV set or the signal will
suffer from excessive hiss level. /B
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Six ways to go stereo,
Sony-style...

1 — Model 200 Portable Solid-State Stereo Tape System. Under $199.50

2 — Model 660 ES.P -Reverse Solid-State Stereo Tape System. Under $575

3 — Model 260 Radial Sound Solid-State Stereo Tape 3ystem. Under $249.50

4 — Model 350 Three-Head Solid-State Stereo Tape Deck Recorder. Under $199.50

5 — Model 250-A Perfect Playmate Solid-State Stereo Tape Deck Recorder. Under $149.50
6 — Model 530 Quadradial Sound Solid-Statz Stereo Tape System. Under $399.50

AMERICA'S FIRST CHOICE IN TAPE RECORDERS

For information on any of the models illustrated or on tre rest of the best from Sony, write Superscope, Inc., Sun Vzlley, California, Department L.

Check No. 59 on Reader Service Card.
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AUDI F1C.

Edward Tatnall Canby

I. 12-Trackery

I'll hafta pass on to you a bit of hot
news out of our distinguished contempo-
rary news sheet, The Billboard, sent to
me by a Massachusetts Aubio (and
Billboard) reader. It concerns an old
familiar name, familiar to me, at least—
Muntz. Is this the same guy who used
to be called Mad Man Muntz and sold
something or other like mad—autos, 1
think?? (Yes. Ed.) Anyhow, now he’s
going in for 12-track.

Yeh, 12-track. Billboard says that orig-
inally the Muntz concern was going to
call their new CAR-tridge tape player by
some ordinary trick name, like Stereo-
Pak, which is part of its name now. But
they figured they’d do better by bringing
in the 12-track aspect—people sit up and
take notice whzn they hear that. Don’t
you? I did.

How does Muntz get 12 tracks on his
stereo playback? Well, it’s very simple,
a combination of happy advertising se-
mantics and ingenious engineering. Muntz
knows that people like big numbers.
Muntz says that one of the big auto
makers went over to 8-track simply be-
cause they figured it sounded twice as
good as 4-track. Probably very true.
(And 4-track was twice as good as 2-
track, which back around 1950 or so
was twice as good as one-track.)

This Muntz Stereo-Pak, you see, is
compatible. 1t will play anything. It}
take 4-track CAR-tridges and also 8-
track CAR-tridges. That's where the in-
genious engineering comes in. And the
12-track? That’'s where the semantics
part takes over. The Muntz Stereo-Pak,
the ad people say, and Billboard tells us,
“offers 4-track for quality, 8-track for
quantity, and 12-track because it’s both
combined.” Happy days are here again.
—And thanks, Billboard!

While 'm on the subject, I'm greatly
bothered by a word increasingly being
used instead of CAR-tridge, this insidi-
ously, snobbishly frenchified thing called
a cassette. A cassette is a cartridge in
elegant language.

The trouble with it for me is that,
being a French-derived word (with that
suffix “ette,” meaning little, on the end),
it has for me French connotations. Now
1 speak French, elegant or otherwise.
And so I keep hearing the rest of that
word, cass—. Casser in French means to
break. It’s the standard word for gen-
eral usage. Cassé means broken, smashed
out of order, inoperable, snafued, unus-
able, etcetc. A very negative implication.
It's even used the other way ’‘round—
incassable means unbreakable. I got a
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gadget from France recently with a
plastic handle that was marked Nylon
incassable.

We looked up the word cassette in
our Merriam-Webster. Ed. Canby is cor-
rect when he calls out the French word
CASSER as meaning to break. But cassette
is derived from casSE, French for case.
If it had been spelled casst it would
come from CASSER, but according to the
dictionary, it is not. Ed.

You get my feeling? When I see cas-
sette 1 think of breakage. Now that’s a
very poor sort of thought to have, isn't
it?

If 12-track is an optimistic, positive
addition to 4-track and 8-track—then
cassette is a decidedly negative word for
CAR-tridge. All sorts of dangerous
wrong ideas might get implanted in the
consumer mind.

I've had enough trouble with cartridges
for tape as it is without being reminded
that sometimes, once in awhile, they
BREAK tape, or tangle it up, or jam it
into knots. Nobody would ever buy a
tape cartridge (or a movie film cartridge)
if they thought there might be even the
SLIGHTEST possibility of a jam-up.
There isn’t now. Very, very seldom. So
then why go around calling your plug-in
tape something that means BREAK, or
suggests that dire possibility to the sensi-
tive, fear-stricken mind (and pocket
book)?

So, why not a positive word instead?
The power of positive thinking, a la
Muntz! My helpful suggestion is as near
as you can come to the word cassette,
but it means—it suggests—just the oppo-
site. In French, fabriquer (fabricate)
means MAKE, just as casser means
BREAK.

And so why not eliminate the un-
favorable image, the negative thought,
and call these little plug-in tapes fabri-
quettes? They MAKE (music); they
don’t BREAK (tape).

Come on now, Mr. Muntz, when is
your new 12-track Fabriquette Stereo-
Pak going to be ready? I'm getting posi-
tiver and positiver by the minute.

Il. Two Omnis and a Cardioid

I mentioned in October that I had
been using a very nice little mike—a
pair of them—for my slow-speed super-fi
experiments. They were Vega 20s, along
with a pair of Vega power supplies, and
I now report a bit more fully on their
externals.

The Vega 20 is a condenser . . . oh-
oh, I mean a capacitor microphone. Like

AecinPEdRAIS S TRy

all of its breed it must have an associ-
ated power supply, to furnish the super-
beautiful d.c. that goes out to the mike
head and comes back neatly modulated
with a super-flat audio signal, than which
there can be no whicher.

So we have two components to deal
with for each condens . capacitor
microphone. Though dynamics, ribbons,
ceramics et al. continue to blossom forth
in new and improved models, for the
very finest in pure sound reproduction
the engineers continue to use capacitor
mikes in the majority of their fanciest
operations. The Vegas are among recent
newcomers in the field, out to compete
in more ways than one with the estab-
lished super-mikes, including the well-
known German and Japanese models.

The Vega 20 is small and very good.
It’s the smallest mike (and the smallest
power supply) I've run into myself,
though I don’t claim to survey the field
every other day. This mike is up in the
category where I really can’t do much in
the way of sound evaluating—I could
not possibly hear its microscopically tiny
aberrations, if there are any. I leave that
to our competent measuring pros. This
is like measuring the reflectivity and dis-
tortion of a top quality plate glass mir-
ror! As far as the eye is concerned, the
mirror isn’t there. As far as the ear
goes, the Vega sound is simply the source
of sound. Period.

(Well, let’s see now, they do give some
specs, in case you'd like to know what
they say. You get 20 to 20,000 Hz plus
or minus 2.5 dB, which is getting down
into the amplifier range of flatness; dis-
tortion figures are less than 0.3 per cent
at 120 dB s.p.l.)

Always keep in mind that the trans-
ducers at the two ends of the audio chain
are still the big sources of non-fidelity,
speakers being by nature and bulk the
most unfaithful of all. As you can see,
mikes are now getting to be pretty close
to sound-transparent transducers, from
the physical sound wave into electrical
signal.

Anyhow, on the first occasion where
I used these Vega 20s—I got two sepa-
rate power supply units, though there is
a single stereo power supply unit for
two mikes—1I didn’t actually get to oper-
ate them myself. I was conducting a
public concert of my Canby Singers and
I had a skilled audio pro on hand, who
just happens to be the husband of one
of the singers, to do the actual record-
ing. I merely heard the results after-
wards and was very impressed, as were
we all. The little mikes worked flaw-
lessly.

I noticed, by the way, that the prob-
lem we had under identical conditions
several years ago with a pair of German
capacitor mikes did not occur this time
—overloading. The German model had
a level-set on the mike. In the excite-
ment of the concert we didn’t turn them
down far enough. So all the loud pas-
sages were distorted. Vega doesn’t have
any such adjustment, and the mikes took
all we fed to them. (Choral music is
notoriously tricky in this respect due to
the violent peaks of transient sound
which occur as the voices sing in en-

Check No. 60 on Reader Service Card. —
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the smoothest, quietest, gentlest,

automatic turntable ever designed

| el

The new Miracord SOH achieves a playback quality
beyond the capabilities of any other automatic available
today. And it accomplishes this with the mechanical re-
liability, record-handling gentleness and operating sim-
plicity, characteristic of all Miracord turntables.

The 50H embodies every feature known to modern
turntabie design, and includes several exclusive innova-
tions of its.own. It is strikingly handsome, trim and unclut-
tered, and its very appearance reveals the care and atten-
zdion lavished on its construction.

The Miracord SOH is powered by a hysteresis motor,
assuring locked-in speed accuracy. And it provides the
simple, gentle facility of pushbutton operation.
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It is also equipped with a dynamically balanced tone
arm with interchangeable cartridge insert having a simple,
slotted leadscrew control for precise stylus-overhang ad-
justment. A retractable stylus-position indicator is located
on the turntable deck.

The SOH also provides cueing facilities, anti-skate
compensation and direct-dialing stylus force adjustment
to less.than V2 gram.

At $149.50, less cartridge and base, the Miracord
S0H is probably the most expensive automatic in the field.
This is entirely understandable when you consider it is
also the finest. See it at your high fidelity dealer, or write.
Benjamin Electronic Sound Corp., Farmingdale, N.Y.11736.




MODEL SX 724

ELECTRONIC ADVANCES
< Performance as yet unequalled
& Two years proven Solid State

circuitry
< Extremely low noise electronics
& Etched circuit modules

TRANSPORT ACHIEVEMENTS

& Patented Electro-Magnetic
Brakes never need adjusting

€ Complete head accessibility

& Precision Construction

< Low Wow and Accurate Timing

THESE ARE
JUST A FEW OF THE
OUTSTANDING FEATURES
WHICH PROVIDE

THE ULTIMATE IN—

MODEL S5822

Box 1000, Dept. A-12
Elkhart, Indiana 46514

MADE ONLY IN AMERICA

Check No. 61 on Reader Service Card.
12

u)}ﬂé L nomare International

semble.) The Vegas don’t seem to have
an overload problem at all.

Our only problem, in the two-channel
stereo tape we turned out, was in the
acoustics of the building, the Town Hall
at Cornwall, Connecticut. It’s modest,
peaked-roof auditorium is ideal for live
concerts (and lousy for town meetings!)
but isn’t good for recording. A too-
bright sound, a shortish reverb (by to-
day’s fashion) and a certain amount of
wall “slap.” Odd how different are the
requirements for recorded and live musi-
cal sound!

On the second occasion when these
mikes were used to take down a “for-
mal” recording (as opposed to assorted
trials of the “testing, testing, woof-woof”
variety) I found myself strictly on my
own. I wasn’t performing this time—it
was a home-grown folk-music evening,
with audience. I presided at the tape re-
corder, off to one side, jumping up now
and then to rearrange my mikes as the
performing personnel changed—solos,
duets, sometimes five or six people both
playing and singing, occasionally the au-
dience joining in too. That took a lot
of jumping.

Now this time I did my own hauling
and setting up and I really got to know
the feel of these Vega mikes in person.
And thereby hangs the rest of my tale.
Or should I say tail? I committed an
awful boo-boo and went home with my
tail between my legs. Evidently at some
point I managed to give one of the
Vegas a solid whack. And I discovered
that it was inoperative. That is, T did
after I had spent the usual frantic fif-
teen minutes checking everything else but
the mikes for one dead channel, while
the concert went blithely on, unrecorded.

You see, this little mike is so tiny and
inconspicuous that you have a sort of
tail-wagging-the-dog situation. There’s a
great big 20-foot coil of 4-conductor
cord, and at the end of it there’s this
little thing hanging, about as heavy as,
say, a well-filled matchbox. When you
pick it all up, you pick up the cord, of
course. And the mike comes along for
the ride, swinging loosely at one end.
It doesn’t have a handle on it and it's
too small to grab without thinking, the
way you grab one of the big old heavy-
weight mikes. Definitely, the 4-conduc-
tor tail wags the little mike.

In fact, the Vega is just exactly the
right weight to swing around and hit
things. If it were still lighter, it would
be as safe as a feather. If it weighed
more, you'd treat it more carefully. But
what it does do is bounce. In fact as I
was writing this, looking at it in my
hands, the darned thing bounced itself
off the edge of my typewriter table, right
in front of my nose. It is dreadfully
bounce-prone.

So mike No. 1 worked fine, No. 2
was inoperative—and I know very well
that both mikes got bounced many times
more than once while I had my nervous
hands on them! Actually, they are very
tough little mikes. The other one still
works perfectly, bounce or no, and the
inoperative one (it may have been no
more than the nuvistor inside acting up,
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I could guess) was repaired pronto by
Vega and is back in action again, ready
for more whacks.

So—1I drove hastily home 4 miles and
back 4 miles, arriving at the concert
about seven minutes later with a substi-
tute—a cardioid mike. Interesting. The
rest of the session was stereo with one
cardioid and one “omni”—the Vegas are
omnidirectional—and I found myself
with the equivalent of a spot and a flood
in lighting terms. That cardioid pattern
turned out to be an unexpected bonus in
terms of versatility for the ever-changing
set-up of the folk-song groups. I could
“spot” one singer against a “flood” of
background accompaniment, accentuate
this or that instrument, get close-up ef-
fects at quite different distances depend-
ing on whether I used the omni or the
cardioid mike. T recommend this com-
bination highly if you are recording any
sort of quick-change situation and can
rearrange your mikes to suit.

Anyhow (and back to Vega), 1 was
happy as a lark with the Vega mikes
except for the one trouble, the tail-wag-
ging effect, and accordingly I have only
one suggestion to the Vega people—they
should make their little mike head de-
tachable, like a pickup cartridge. It
shouldn’t be permanently hooked to those
20 feet of heavy cable. Then, you see,
you could transport it in its own neat
little velvet-lined box (or something),
and plug it onto the cable when every-
thing was set up.

Yes, I suppose this would add expense
and maybe some problems of shielding
and capacitance in the connectors. They
could be solved, I'll bet. Worth it.

The Vega power supplies are also
miniaturized, relatively speaking, and I
found them happily designed for prac-
tical use. I remember my first condenser
mike (it was a condenser in those days),
the old Altec “bottle” mike, which
seemed pretty tiny in its era. Its cable
was a blarsted nuisance, stiff, uncoilable,
with a nasty mind of its own. (Even
the detachable feature didn’t help much.)
And the Altec power supply, was a small
metal suitcase, heavy and sharp-cor-
nered. Well—that was long ago and
Altec didn’t have transistors and nu-
vistors, nor the latest in miniaturized
components, available to Vega today.
The Vega power supply is a small mira-
cle of lightweight compactitude, by 6%
by 2%2 by 23 inches, weighing four
pounds, in brushed aluminum and black
leatherette with raised rounded edges so
the box doesn’t snag wires, clothing and
flesh. Considering the requirements, no-
tably that superduper filter to supply d.c.
with NO hum, I figured they’ve done a
very nice job. (Note the potent filter
capacitor—1000 uF at 15 volts, double-
pi arrangement I think.) There’s a bass
filter switch, an on-off and an impedance
switch—very useful for the semi-pro
recording man who is often involved
with both impedance levels. Plus an IN
Cannon socket, 4-prong, «nd a standard
3-way OUT socket. It draws all of 8
watts.

(Continued on page 73)

Check No. 62 on Reader Service Card. —
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For people who really listen,
we offer the first receiver with
$400 snecifications that
sells for $279

ADC 606

90 watt, solid-state, FM Stereo Receiver

SPECIFICATIONS . FEATURES
Amplifier Sectiom Tuner Section First, true bookshelf depth: Musical instrument input
Power: Usable FM Sensitivity IHF: 17" wide, 5" high, 9" deep Automatic frequency control
90 watis (IHF) @ 4 ohms 1.6 uv Side panels climinate need for (switchable) for FM
70 watts (IHF) @ & ohms Harmonic Distortion separate cabinet Independent cont-ol for 2
gﬂa{ Iga"ftwﬂtic SD;/'ffOFﬁO'l-‘ (100% modulation): .5% Large, readable, FM dial sets of speakers

ratec output, .07 FM Stereo Separation: Complete tape playback and Each channel sepa-ately fused,
3 db below rated output, 2% 35 dbat 400 Hz monilt)oring f%cill)itigs plus main power fuse Y
Ié\lraDtéséoorIt]xt;r&'t’ b %(2) gg 2: g;:g?)g E{i Headphone jack f:sulomatic FI\€ s:e»co switching
3 db below rated cutput, .3% Signal-to-Noise Ratio 2-year warran'y
Frequency Resporse: (100% modulation): 70 db
10-60,000 Hz =1 db Spurious Response Rejection:
Hum and Noise: 80 db
With volume coatrol

tio:
minimum, —78 db gzﬁture Ratig

Magnetic phono input, —65 db
Musical instrument input, —60 db
Auxiliary input, —75 db

Input Sensitivities:

Magnetic phong, 3 mv i /

Musical instrument, 50 mv
Tape, 100 mv
Auxiliary, 100 mv

Audio Dynamics Corp.

Pickett District Rd.
MNew Milford, Conn.
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AUDIO FUNDAMENTALS [ Ivan Berger

This is the first of a series directed primarily toward the neophyte, though the more advanced audio
buff will find much that is valuable here. Ivan Berger, who will host these pages is an audio column-
nist for the Saturday Review and a well-established freelance writer. In coming months Mr. Berger
will take us on a comprehensive tour of the essentials we sometimes take too much for granted.

VERY MOVING OBJECT sets up vi-

brations in the air. If these vi-

brations are not too slow or too
fast—occurring between about 20 and
20,000 times per second—we hear
them as sound.

The basic aim of high-fidelity equip-
ment is to reproduce, exactly, in your
living room, sounds originally made
at other times and in another place.

This aim of exact reproduction has
not yet been achieved—if it had, this
magazine might not exist—but every
year brings us a little closer to fulfill-
ment. We’ve known since the days of
Edison and Bell how to reproduce
sound, after a fashion. But to do it
exactly—with perfect “fidelity” to the
original sound—takes more knowl-
edge of sound and hearing than we
currently possess. not to mention more
sophisticated engineering than we can
currently boast.

Nevertheless, a modern high-fidelity
sound system does its incredibly com-
plex job superbly. Consider all that
can happen to a sound between the
time it is first produced and the time
you hear it—perhaps many years and
miles away.

First, a microphone must convert
the sound into an electrical signal.
Then this electrical signal may be con-
verted to a series of magnetic im-
pulses along a tape—in other words,
recorded.
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This tape recording may be played
back at any time, its magnetic im-
pulses re-converted into an electrical
signal. If the tape is the master for a
commercial recording, it will then be
fed to a disc recorder. Here the elec-
trical impulses move a stylus minutely
from side to side and also up and
down as it cuts a long. spiral groove
in a blank phonograph record. These
minute wiggles in the spiral grcove
make a trail that looks—under a mi-
croscope—Ilike a track left in snow by
a drunken bullmoose. Small as they
are, these modulations of the groove
embody, hopefully, the record of the
original sound. And small as they are,
these modulations must be reproduced
faithfully when they are cast, and
thousands of other records molded
from them.

When these records are played back,
the stylus of a phonograph cartridge
must trace this lurching track, con-
verting the resulting mechanical mo-
tions back into an electrical signal.

Perhaps the record will be played
back at a radio station. If so, the sig-
nal will be used to alter either the
frequency (FM) or the amplitude
(AM) of a radio carrier wave whose
frequency is far above the range of
human hearing, and thus be broad-
cast.

Your tuner or receiver picks this

——

DISC
MOLDING
SYSTEM

MASTER
DISC RECORDER

PERFORMER MICROPHONE MASTER TAPE
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signal from among thousands of
others in the air and converts it back
to a reasonable replica—if all is well
—of the original output from the mi-
crophone. This signal is then fed to
a loudspeaker, which converts it, at
last, into sound again.

The astounding thing is not that
what you hear is so close to the orig-
inal sound picked up by the micro-
phone—it’s astounding that you hear
anything intelligible at all. In its trav-
els, the original sound has gone
through perhaps hundreds of tubes
and transistors in anywhere from a
dozen to a score of amplifiers, has
been converted from acoustical en-
ergy to electrical, magnetic. and me-
chanical forms and back again. It
has been stored on both tape and
disc, sent through miles of wire and
transmitted through the air.

And these sounds themselves., were
anything but simple to begin with.
Virtually any musical recording con-
tains thousands of different frequen-
cies which start and stop at different
times, each at its own intensity, within
an intensity range of 10,000-to-1 or
more.

Next month, we’ll discuss the na-
ture and quality of sound, how we
hear it, and the two primary units of
sound measurement: the hertz and
the decibel. £

HOME MUSIC SYSTEM

RADIO BROADCAST

This, in vastly simplified form, is the chain of sound from the original performance to the final enjoyment in the
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comfort of your living room.
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Soundsibility — superb sound with sensible features — it’s a tradition with Viking tape recorders. In keeping with this
tradition Viking introduces the new ‘Model 423 — designed to bring you exceilence in performance, true stereo fidelity
and the utmost in practical operating convenience.
A three-speed unit with solid state stereo electronics, Model 423 aiso has three motors for highest reliability. Other
features include hyperbolic heads, illuminated recording meters and directional caontrol levers. A remote pause control*
fits every Model 423 and lets you interrupt anc resume recording or playback conveniently from your easy chair. So
sensible even the model number is meaningful — 4 tracks, 2 heads, 3 speeds. Uniquely, with all these features, it's less

than $250.00.

*Remote pause conirol cnd walnut base optional accessories.

You'll also find soundsibility in other Viking medels which set a standard of excellencz for tape recorders.

88 Stereo Compact
The “final touch” for stereo music
systems. Features tape monitor with
three heads, sound-on-sound record-

ing, exceptional! fidelity even at slow
speed for less than $340.00.

880 Stereo Portable

Same features as Model 88 plus de-
tachable speakers, power amplifier
with ¢tereo headphone output in
portable case. Carry along for “on
the spot’’ recording or conneet to
music system for fess than $440.00.

807 “'Tape Turntable”’

Connects to music system for play-
back only of all standard monaural
or stereo tapes. Features two popular
speeds. Use it also to duplicate tapes
with another tape recorder. Walnut
base included for less than $125.00.
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omvision ofr tue TELEX corrorarion

9620 Aldrich Ave. S. Minneapolis, Minnesota, £5420:

Check No. 63 on Reader Service Card.
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EDITOR'S REVIEW

EVENT OF THE SEASON

IFTEEN YEARS seems like a long time, particularly
Fin an industry as new, relatively, as is ours. But

it will be remembered that last March, during the
Los Angeles High Fidelity Music Show, Aubio an-
nounced the formation of its Fifteen Year Advertising
Club and the initiation of its first seventeen members
~—companies which had advertised for fifteen consecu-
tive years or more in the pages of AubIo or its prede-
cessor, AUDIO ENGINEERING, as your favorite magazine
was called in 1951.

Since practically every month brings another ad-
vertiser up to the required membership condition—
fifteen yecars’ advertising—the occasion of the New
York High Fidelity Show in September/October
brought in a new list of eligibles to the exclusive
Club 15.

In the first home of New York Audio Shows—Hotel
New Yorker-—AuDIO hosted a luncheon in the Empire
Room to which all of Club 15’s members, both old
and the new initiates, were invited. And just to show
the non-member exhibitors at the Hi-Fi Show across

Seven representatives from the twelve new member
companies in “Club 15,” were present to receive their
plaques in person. Left to right, they are: John Koss,
Koss/Rek-0-Kut; Haskel Blair, University Sound, Charles
Donohue, Reeves Soundcraft; Editor-Publisher McProud;
Peter Schwartz, Magnecord Division of Telex Corporation;
Warren Stuart, Belden Mfg. Co.; William H. Thomas,
James B. Lansing Sound, Inc., and Ralph Weber, 3M
Company.
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the street what they were missing, AUDIO’S president,
I. J. Borowsky, invited every one of them to the lunch-
eon, including the Board of Directors of the IHF, its
headquarters staff, and its counsel, Isidore Minkin. Not
everyone showed up, but some 65 did, and—in the
words of the country weekly—a good time was had
by all.

This was the first time that AupiO’s new officers had
an opportunity of meeting the industry leaders, and
after suitable introductions the membership certificates,
mounted on plaques, were presented to the new mem-
bers’ representatives who were present. Then AubIO
tendered a Certificate of Appreciation to the Officers
and Directors of the IHF and its headquarters staff,
headed by Gertrude Nelson, who has done yeowoman
service to the Institute, to the Industry, and to both
industry and general press. Similar certificates were
later sent to each of the IHF Board and Staff members.

After pictures were taken, luncheon was served and
the group became better and better acquainted—always
a good sign at any industry affair.

THE NEW MEMBERS

Advertisers who became eligible to membership in
Club 15 in the fall of 1966 are: Ampex Corporation,
Audio Devices, Belden Manufacturing Co., David
Bogen Co., Klipsch & Associates, James B. Lansing
Sound, Inc., Magnecord, 3M Company, Reeves Sound-
craft, Koss/Rek-O-Kut, H. H. Scott, Inc., and Uni-
versity Sound. Two were omitted from the list in the
November issue.

ONE WE MISSED

We regret exceedingly that we were obliged to de-
cline an invitation to attend a Fiftieth Anniversary
celebration and a concert given by the symphony or-
chestra of Hong Kong on the occasion of the opening
of the new North Point Branch of the Tsang Fook
Piano Company at 480 Kings Road, Hong Kong.

We had the opportunity of visiting the Tsang Fook
store way back in 1962, and meeting Mr. T. S. Law,
the General Manager. The company is one of the
largest hi-fi dealers in the Crown Colony, and helped
to make our visit one to remember. The celebration
was held on November 17, beginning in the grand
baliroom of the Hong Kong Hilton and with the
concert itself in the City Hall’s concert hall.

We just can’t make ’em all, we're sorry to say.
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The total

performance
cartridge.™

New Pickering V-15/3 Micro-Magnetic™ cartridge featuring
Dustamatic™ stylus and Dynamic Coupling.

Now, Pickering offers you total performance from all your records with the
newly designed V-15/3 cartridge.

The exclusive Pickering V-15 Micro-Magnetic cartridge assures you of the
finest in natural sound, while the famous patented V-Guard Floating Stylus
provides the ultimate in record protection.

And now, there’s a new dimension in the V-15 line. The extremely functional
Dustamatic brush assembly forcleaning records as you play them, and an entirely
new moving system with Dynamic Coupling of stylus to record groove for positive
tracking.

There’s a Pickering for every installation, from conventional record changers
to the most advanced turntable/tone arm systems.

That’s total performance. Clean records for clean sound.

For free literature on the Pickering V-15/3, plus information on how to
choose the correct “application engineered” cartridge for your system, write to
Pickering & Co., Plainview, L. 1., New York. i i

For those who can the difference. Plckarlnu

Check No. 64 on Reader Service Card.
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Compaere these new Sherwood S-8800 features and specs! ALL - SILICON reliability. Noise-threshold-gated automatic FM Stereo/mono switching, FM stereo
light. zero-center tuning meter, FM interchannel hush adjustment, Front-panel mono/stereo switch and stereo headphone jack, Rocker-action switches for
tape monitor, noise filter, main and remote speakers disconnect. Music power 140 watts (4 ohms) @ 0.6% harm distortion. IM distortion 0.1% @ 10 watts or
less. Power bandwidth 12-35,000 cps. Phono sens. 1.8 mv. Hum and noise (phono) —70 db. FM sens. (IHF) 1.6 uv for 30 db quieting. FM signal-to-noise: 70 db,
Capture ratio: 2.2 db. Drift = .01%. 42 Silicon transistors plus 14 Silicon diodes and rectifiers. Size: 16}5 x 424 x14 in. deep.

HIGH FIDELITY says*

- o e -—» " o g
HAVE COME TO EXF

3 [ ECT I
v\ PERFORMANCE FROM SHERWOOD, and
~ the S-8800 did not let us down. The tuner
section, with its high sensitivity and very
low distortion, is among the best in the busi-
ness—clean and responsive. FM Stereo comes
in loud and clear and, as the curves plotted :
at CBS Labs show, with very ample separa-

tion. The usual increase in distortion, when
switching from mono to stereo in receivers,
was in this set just about negligible. We would

: say that Sherwood has come up here with an-
Mther typically ‘hot’ front end that makes FM

listening a sheer joy.

“*As f(;r the amplifier . . . comparing the re-
sults with the specifications, it is apparent
that the S-8800 does provide the power it
claims, and this—for a popularly priced com-
bination set—is considerable. A glance at the
IM curves, for instance, shows how much
power the S-8800 will furnish before it runs
into any serious distortion problem at all

three impedences. . . . For rated power band-
L I I T T 4oms width distortion of 19, the curve ran below
s 6 gs £ S and above the normal 20 to 20 kHz band; and

T
L} ‘CNA[RAC![ 1STIES

41 the 1-watt frequency response was virtually
a straight line in this area, being down by
2.5db at 40 kHz—fine figures for a receiver. . .

PERCENT M DISTERTION
T 1T
i
|

r— et I
o S o | “Those heavy percussion and crisp castanets
L by "™ will come through with just about all the
con brio the performers have put into them. ”

% As appeared in HIGH FIDELITY Magazine Equipment Reports
by CBS Labs. November 1966 issue.
§-8800 140-watt FM ALL-SILICON Receiver
$359.50 for custom mounting
$368.50 in walnut leatherette case
$387.50 in hand-rubbed walnut cabinet

SHERWOOD  $-6850 - M L-SILICON

" 96| 98- 100 102 104 106 108MC

hasadiis il sasbacast aaile

L

Skerwonod Electronic Laboratories, Inc., 4300 North California Avenue, Chicago, Illinois 60618. Write Dept. A12

18 Check No. 65 on Reader Service Card. AUDIO * DECEMBER, 1966
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The Early Flutter
Spoils the Recording

LEWIS A. HARLOW

Every user of a tape recorder occasionally encounters flutter which may
be in the recording itself or simply in the playback process. The
suggestions given here will aid in eliminating flutter wherever it occurs.

HE EXPERTS WHO USE tape re-

corders in telemetry and other

rarified applications have coined
the word “stiction” to describe a fault
which, if present at all, nullifies the
best professional efforts and makes the
tapes completely worthless. “Stiction”
is a sticky kind of friction that causes
the tape to chatter rather than to flow
smoothly by the heads of the machine.
In music recording and reproduction
with tape, stiction at a somewhat lower
frequency is better known as flutter,
and with rare exception, the causes of
the fast stiction and the slower flutter
are the same.

NAB standards specify that flutter
shall not exceed 0.2 per cent when re-
cording and reproducing from the
same equipment. Most of the good
brands of recorders claim this low
level of flutter (or even better) in their
specifications, and can justify the claim
with tests of a new machine under
laboratory conditions. An audible
flutter is very likely to appear at some
later time in the output from this good
machine, but fortunately it can usu-
ally be reduced to satisfactory inaudi-
bility without the need for outside pro-
fessional service. The corrective is
mostly a matter of a change or two in
your habits of tape handling and tape
selection—plus a little more good
housekeeping than is presently being
practiced.

If audible flutter is present in play-
backs in the better music room, it is
most frequently heard at the start of
the PLAY cycle, and often it disappears
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completely after the first four or five
minutes of playing. Slow sustained
tones from a piano recording are the
most likely to be superimposed with
flutter. Almost as bad an offender is
the slowly played classic clarinet,
probably because the rank and file
clarinetist is taught to play with less
vibrato than is traditional from any
other solo instrument. The classic or-
gan—if its tremulant stop is deener-
gized—is also very sensitive at show-
ing up the flutter problem in your re-
corder, but from an organ you never
know exactly what to expect in the
way of sound and are likely to blame
the flutter on the instrument of origin
or the taste of the performer. Unless
the mechanico-electronic flutter of
your tape recorder is very bad, the
normal vibrato of a human voice or
most of the other solo orchestral in-
struments will conceal the flutter ef-
fectively.

But why should this flutter be worse
at the beginning of a tape than later?
Why does it usually disappear com-
pletely after four or five minutes into
the tape? What condition is different
at the start to cause the phenomenon?

The obvious difference and the im-
portant one is that the take-up reel is
starting empty. The function of this
reel-is to accept and store tape that is
fed to it at a constant speed by the
capstan. Uninhibited, the take-up reel
should want to turn faster than it does
—but just a little faster. When empty,
the reel turns rather rapidly because
the tape is coming onto a core of mod-

AAaEcHnRBdaalaons Ty

est circumference. As the reel fills
with tape, as shown in Fig. 1, the cir-
cumference increases and the reel
speed becomes slower and slower.
There is a clutch somewhere below-
deck, and the slippage of this clutch
permits the speed variation.

By NAB standards, the take-up reel
should accept the steadily arriving tape
under a constant tension of 5.5 ounces,
but it rarely does. The clutch effect,
attained in some designs of recorder
by motor slippage and in others by
slippage of belts or spring-loaded or
weight-loaded felt washers, is rarely
precisely adjustable. [n many record-
ers, the clutch tension is maintained
by coil springs, adjustable by cut and
try if at all.

Then there is the matter of FAST
FORWARD function which this same
reel must perform. This forward
movement should be at least fairly
fast, and there is required a bit of the
clutch which can be considerably more
vigorous than the ideal minimum for
take-up service.

Suppose, then, that your clutch, by
design or disrepair, does not yield to
the theoretical demand for uniform
tape tension of 5.5 ounces. On a
seven-inch reel with standard 2.25-
inch diameter core, the pull ar the
start of take-up can be three times as
strong as it becomes when the reel
has filled with tape. This is just a
matter of leverage. It can contribute
importantly to the stiction or flutter
at the start of the RECORD and PLAY
cycles.
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the other tape tensions designed into
the average-to-good recorder. The cap-
stan pulls with an average tension of
23 ounces—against a drag across the
heads of about six ounces. There
should be enough factor of safety here
so that a somewhat variable pull by
the take-up reel will make no differ-
ence, but the evidence in practice is
quite damning.

And there is professional corrobo-
ration that the small empty core of
the take-up reel is a troublemaker. In
the early days of tape recording, all
of the tape manufacturers sold you
tape on seven-inch reels with 1.75-
inch cores. Then, suddenly and uni-
formly, the standard changed to 2.25-
inch cores. These are compared in
Fig. 2. Why? Certainly the tape pro-
ducers would have liked to sell you
the extra 150 feet of 1.0 mil tape that
the older reels would hold, and cer-
tainly you would have appreciated the
extra few minutes of playing time per
side. Continuous playing time was
then (and still is) an important sales
feature of recorder and tape specifica-
tion. There must have been a pretty
good reason for the step backward—
a reason like the stiction-flutter prob-
lem that could be eased by increasing
the diameter of the rcel core. Com-
mercial recorders have always been
equipped for large-core reels, and the
very-small-core experiment on the
household recorder had turned out to
be a bad idea. No better reason has
been advanced, and the increase in
the standard of core size for the home
recorder is still not quite enough.

What to do about it

As previously mentioned, the tape
tension adjustments on your recorder
(if there are any) are probably ex-

tremely inaccessible and should only
be approached with professional
equipment and skills. This should not
be a deterrent, though, to the project
of reducing flutter to an inaudible
level.

Ideally, there should be no pull at
all from the take-up reel. You can
prove this for yourself by running the
tape over the edge of the recorder and
letting it fall to the floor by its own
weight and collect in a pile. Try this
as you record a test sampling of slow
piano, live or from a disk. Now play
back the sampling, again disposing of
the tape over the edge of the recorder
and onto the floor. If you have been
bothered by flutter at the start of vour
piano tapes, now it will probably have
disappeared. This cure—playing onto
the floor—is of course impractical for
a long selection, either recording or
playing back, and what you will be
needing is a special take-up reel with
oversize core—the more oversize the
better.

Your special reel with oversize core
will require a little finding. It is only
recently becoming available as an
“empty reel” through the better elec-
tronics supply stores and catalogs. The
seven-inch reel with four-inch core
pictured in Fig. 3 was acquired with
a recorded RCA-Victor tape on it.
The tape. a satisfactory investment
in its own right, was then transferred
to a standard reel, thereby releasing
the special reel for service of great
value as a flutter-resistant take-up reel.

Somewhat surprisingly, you can
play or record onto this big-cored reel
the entire contents of a standard seven-
inch reel, the 1200 feet of 1.5-mil or
the 1800 feet of 1.0-mil that you
would buy as a reel of tape (but not
as much as you yourself could wind

onto it to its absolute capacity). The
1200 or 1800 feet will load the spe-
cial reel full but not to the point of
spillage, though the reel would not
hold this much if loaded by fast for-
ward or rewind;, both of these proc-
esses tend toward rather loose wind-
ing. You can rewind from the special
reel safely and easily, and this of
course you may wish to do to free the
special reel for other service as may
be needed in flutter-free recording and
playback.

If your recorder happens to accom-
modate no larger than a five-inch reel,
your shopping expedition is slightly
different. Recorded music tape or a
catalog is not the source for a five-
incher with oversize core. The five-
inch special reel shown in Fig. 4 has
a 2.75-inch core (instead of the stand-
ard 1.75), and it was acquired with a
Dubbings test tape on it. Right away
the Dubbings tape was respooled onto
a standard reel so the big-core special
would be available for critical take-up
service—Ilike, for instance, a test tape.
(And please note the importance
which a manufacturer of test tapes at-
taches to the big-core idea).

This big-core five-incher will accept
in take-up the full 600 or 900 feet of
tape sold commercially on five-inch
reels. Again the special reel is loaded
to capacity and would be overloaded
if charged by the fast forward or re-
wind process. The Dubbings Com-
pany tape came from Long Island
City, New York, and its reel is
stamped “American Molded Products
Co., Chicago.” You can try either
source in your shopping. Of course
you will not need a big-core five if
your recorder will hold the even big-
ger cored seven previously suggested.

Big-core reels are a chore at best if

(Continued on page 68)

Fig. 1. If the clutch slippage of your take-up reel is

poorly adjusted or sticking, the tape pull at the start

of take-up (left) can be three times as strong as it
becomes later in the take-up cycle.
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Fig. 2. About ten years ago, the industry increased reel

core size from 1.75 inches (left) to 2.25 (right). The

loss was playing time but the gain was minimized
flutter at the start of play.
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the most important advance in phono cartridges since the advent of stereo

THIE

The radically new V-15 TYPE T heralds
a new epoch in high performance car-
tridges and in the measurement of their
performance. We call it the era of high
Trackability. Because of it, all your rec-
ords will sound better and, in fact, you
will hear some recordings tracked at light
forces for the first time without distortion.

THE PROBLEM:

While audiophiles prefer minimum track-
ing forces to minimize record wear and
preserve fidelity, record makers prefer to
cut recordings at maximum levels with
maximum cutting velocities to maximize
signal-to-noise ratios. Unfortunately, some
“loud” records are cut at velocities so
great that nominally superior styli have
been unable to track some passages:
notably the high and midrange transients.
Hence, high level recordings of orchestral
bells, harpsichords, pianos, etc., cause the
stylus to part company with the wildly
undulating groove (it actually ceases to
track). At best, this produces an audible
click; at worst, sustained gross distortion
and outright noise results. The “obvious”
solution of increasing tracking force is
impractical because this calls for a stiffer
stylus to support the greater weight, and
a stiffer stylus will not track these tran-
sients or heavy low-frequency modulation,
to say nothing of the heavier force accel-
erating record and stylus wear to an in-
tolerable degree.

Shure has collected scores of these de-
manding high level recordings and pains-
takingly and thoroughly analyzed them.
It was found that in some cases (after
only a few playings) the high velocity
hi%h or midrange groove undulations were
“shaved” off or gouged out by the stylus
. . . thus eliminating the hi%fh fidelity.
Other records, which were off-handedly
dismissed as unplayable or poor pressings
were found to be neither. They were
simply too high in recorded velocity and,
therefore, untrackable by existing styli.

Most significantly, as a result of these
analyses, Shure engineers established the
maximum recorded velocities of various
frequencies on quality records and set
about designing a cartridge that would
track the entire audible spectrum of these
maximum velocities at tracking forces of
less than 1% grams.

ENTER THE COMPUTER:

The solution to the problem of true track-
ability proved so complex that Shure en-
gineers designed an analog-computer that
closely duplicated the mechanical varia-
bles and characteristics of a phono car-
tridge. With this unique device they were
able to observe precisely what happened
when you varied the many factors which
affect trackability: inertia of tip end of
the stylus or the magnet end of the
stylus; the compliance between the record
and the needle tip, or the compliance of
the stylus shank, or the compliance of the
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“TRACKABILITY”

bearing; the viscous damping of the bear-
ing; the tracking force; the recorded
velocity of the record, etc., etc. The num-
ber of permutations and combinations of
these elements, normally staggering, be-
came manageable. Time-consuming trial-
and-error prototypes were eliminated. Years
of work were compressed into months.
After examining innumerable possibilities,
new design parameters evolved. Working
with nrew materials in new configurations,
theory was made fact.

Thus, the first analog-computer-designed,
superior trackability cartridge was born:
the Shure SUPER-TRACK*V-15 TYPE [I.
It maintains contact between the stylus
and record groove at tracking forces from
% to 1% grams, throughout and beyond
the audible spectrum (20-25,000 Hz), at
the highest velocities encountered in qual-
ity recordings. It embodies a bi-radial ellip-
tical stylus (.0002 inch x .0007 inch) and
15° tracking.

It also features an ingenious “flip-action”
built-in stylus guard.

It is clean as the proverbial hound’s tooth
and musical as the storied nightingale.

THERE ARE MANY WAYS TO PROVE
ITS SUPERIORITY TO YOURSELF:
(1) Shure has produced a unique test

TYIPE 1L VEIS

...a new genre of cartridge,
analog-computer-designed, and measured against
a new and meaningful indicator of total performance:

recording called ““An Audio Obstacle
Course” to indicate cartridge trackability.
It is without precedent, and will be made
available to Shure dealers and to the in-
dustry as a whole. You may have your
own copy for $3.95 by writing directly to
Shure and enclosing your check. (Note:
The test record cannot be played more
than ten times with an ordinary tracking
cartridge, regardless of how light the
tracking force, because the high fre-
quency characteristics will be erased by
the groove-deforming action of the stylus.)

(2) A reprint of the definitive technical
paper describing the Shure Analog and
trackability in cartridges, which appeared
in the April 1966 Journal of the Audio
Engineering Society, is available (free) to
the serious audiophile.

(3) A representative list of many ex-
cellent recordings with difficult-to-track
passages currently available is yours for
the asking. These records sound crisp,
clear and distortion-free with the Shure
V-15 Type 1
The Shure Super-Track V-15 TYPE IT is
available at your dealers at $67.50.
Shure Brothers, Inc., 222 Hartrey Avenue,
Evanston, [llinois 60204
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ABOUT THE COVER

Shown under what is probably
the most famous Christmas tree
in the world is an assortment

of suggested presents for

the audio buff, regardless of his
age or current equipment roster
— there is always a use

for another tape recorder.

Christmas Is For
Tape Recorders

C. G. McPROUD

UR CHRISTMAS TREE cover ac-
O tually did entail travelling some
6000 miles to get the photo,
which was shot in the home of Harold
Lloyd, who will be remembered by
many readers, and whose name is cer-
tainly known to all. To the younger
generation who were not around in
the 20’s, Harold starred as a comedian
in a series of pictures in which he
struggles through the first nine reels
as a typical patsy, then came out in
the last reel as the real hero, winning
the girl and fame and usually his
fortune.
A few years ago, Harold started his
now famous Christmas Tree, and it

is now completely hung with orna-
ments from admirers from all over
the world. We added the recorders
ourselves. The tree, which has been
written up in many home magazines
before, gets fuller and fuller as the
years go by. It occupies a good por-
tion of a room in Harold’s 40-room
Florentine-type villa atop one of the
Beverly Hills in California, where he
lives with his wife, the former Mildred
Davis, who co-starred with him in
many of his pictures. In another room
—one which most of us would call the
living room, even though it is like
25 feet by 50—Harold has some of
his hi-fi systems, as can be seen in

The four card tables in the “'living room’ of Mr. Lloyd’s Beverly Hills home.
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the photos. When we first saw this
installation two years ago, it occupied
ten card tables—six have since been
transferred to his bedroom, along with
their equipment. The “living room”
also accommodates three stereo speak-
er systems, an Ampico reproducing
piano, a pipe organ console—the pipes
are behind a screen on one of the
short walls—and considerable furni-
ture. In spite of appearances, Harold
is no midget—that fireplace actually
could serve as a VW carport.

It was largely because of Harold’s
hi-fi interest that we were able to
invade his home for the picture, along
with the fact of having a mutual
friend, Dick Simonton, the local
Muzak entrepreneur. It was in Dick’s
home the day after the photo was
taken that we were treated to a show-
ing of one of Harold’s 1924 pictures,
“The Kid Brother,” complete with full
Waurlitzer organ accompaniment, just
as in presentation houses in the silent
days. Gaylord Carter, well known
theatre and radio organist, officiated
at the console of the four-manual, 36-
rank organ. (Dick is the only person
we know who has two pipe organs
in his home, not just one like most
people.)

Getting the Tape Recorders

Once the concept of the cover was
established there remained only get-
ting permission from Harold, as-
sembling the recorders at a suitable

Former screen star

Harold Lloyd today.

time, and then photographing. Did
you ever try to get together seventeen
different makes of recorders on a
day’s notice? We didn’t make the
seventeen, which was what our Mar-
keting Director told us we should
have, but we came close. We missed
Viking, Revox, Oki, Lafayette, and

THE RECORDERS UNDER THE TREE

@

6 7

Recorder identification: (1) Crown 800; (2) Magnecord 1020 (also Heathkit AD-16);

(3) Norelco 150 *“Carry-Corder; (4) Knight KN-4450, (practically the same as Knight-

Kit KG-415); (5) Ampex 8390; (6) Concord 700; (7) Uher 9000; (8) Wollensak 5740;

(9) Concertone 727; (10) Roberts 6000; (11) Tandberg 12; (12) Sony TC-350;
(13) Martel 301.
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Newcomb, although all of these are
listed in the Compendium starting on
page 51. Our man in Los Angeles
drove us around all of one day while
we picked up five units, one flown in
specially for the occasion. The morn-
ing of the scheduled picture taking
we visited Magnetic Recorders Com-
pany, 7120 Melrose Avenue, in Hol-
lywood, where its president E. G. Van
Leeuwen, and sales director George
Bozanic, loaned us eight more on our
signature, a mere $3350 worth. But
we got our signature back when we
returned the recorders three hours
later.

When we arrived at Harold’s home,
his houseman carried several of the
machines into the living room, mis-
takenly believing that Harold was only
getting some more equipment for his
hi-fi installation. We finaily put him
right, and placed the suggested Christ-
mas gifts at the base of the tree.

When Sid Avery, the photographer,
first looked into his ground glass, his
remark was, “Ooh, instant Christmas.”
We decided that since we had called
our July cover our first four-color
one, we should call this one our first
400-color cover. We got the picture
of the tree, then filed into the “living
room” for the candid shots. We feel
that Harold’s installation could well
be the inspiration for many hi-fi buffs
who also haven’t cleared up all the
cables in their own rigs. y: S
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The
WHY’S and HOWS
of TAPE SPLICING

IRST OF ALL, like one of the an-
cients, let me make my apoli-
gia: for one thing, for not hav-

ing written anything about tape for
you since 1952, and for another, for
deceiving you for so long by the pseu-
donym “Edi—.” I have been greeted
for years by that name and accepted
it in good faith, although both you
and 1 know that my real name is
Joel. Now, let’s get back to the ranch
and I shall try to enlarge a bit on the
mechanics of tape splicing, a topic
which was first discussed at length in
my series of articles “The Art of
Tape Recording,” published in this
magazine in 1950. Of course, I may
stray a little occasionally in order to
intone a stern warning about some
malpractice or other, but I'll en-
deavor to stay with the subject of the
above title.

Audio old-timers will remember the
work of Jack (John T.) Mullin when
he edited the tapes of the old Bing
Crosby Radio Show. Watching Jack
at work was like watching a magician
produce rabbits from a silk hat—it
was true magic! He found his edit,
cut both tapes with a snip of the scis-
sors, stuck a bit of splicing tape across
the joint, trimmed it—and that was
that. My splicing speed at that time,
by comparison with his, was like the
plodding gait of an ox team compared
with the flashing speed of a racing
car. Then I discovered why. Mullin’s
recorders, adaptations of Magneto-
phones (the beginnings of the Am-
pex), ran at 30 ips, while my record-
ers, Brush machines then, ran at a
speed of 7.5 ips. As you know, diffi-
culty in editing doubles with halving
of tape speed—it was about four times
as difficult to make a good edit at 7.5
ips as at 30 ips. A noisy splice at 30
ips would be so high in frequency that
it would be above the audio range, or
so short in duration as to escape rec-
ognition entirely, while the same bad
splice at 7.5 ips would sound a loud
and discouraging “clack.” The lesson
I want you to absorb, dear readers, is
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that with tape speeds becoming lower
and lower, due to increasingly good
quality of tape, play heads and drives,
it becomes essential to splice tape with
the utmost precision.

For many years newcomers to tape
editing have asked “Just how DO
you make a good splice?” There is
no single, simple answer to that ques-
tion. Someone else might say “Buy a
##xskx tape splicer and follow the
directions.” Well, no manufacturer
as yet has found a way to get users
of his product to read and follow di-
rections. It seems that all audio buffs,
upon buying a new piece of equip-
ment, figure that their innate abilities
make it unsporting to read directions!
Nope! Let’s turn the durned thing on
and see what happens! So, dear read-
ers, 1 shall not tell you to buy a
x#xx4x gplicer and follow directions.
I shall give you them here, with the
reasons for giving them, in the hope
that when you get through with this
article you will join the direction-
reading fraternity.

How to Start

Let’s suppose you’ve never spliced
a tape before. (I know that is not
true but we've got to start somewhere.)
Let’s say you want to find out where,
in that shiny plastic ribbon, you want
to stop the recorder, take the tape out
of the head assembly and cut it, and
then splice it. How can you find out
WHERE to cut it? Answer: when you
hear the spot at which you want to
cut the tape, that spot has JUST
PASSED the gap of the playback
head. Unfortunately, there is no tape
yet that automatically—and visibly—
marks tape in writing, or in musical
notation. Visible registration systems
have been invented, but then you’ve
got to learn to read the registration
marks, so you are right back where
you started. The most practical way
to learn where to cut is to train your-
self to recognize sounds at very low
speeds of the tape, as when pulling
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the tape through the playhead manu-
ally with the motor drive turned off.
When you have done this, the next
time you head what sounds like a
sneeze followed by a grunt you will
know you have just heard the word
“to”! After a few weeks of practice—
or a few years—(it took me almost
twenty years to learn to edit French!)
you, too, will be a top-grade tape edi-
tor. Incidentally, although there is no
room here to discuss it adequately,
when you are in doubt as to where a
word—or, rather, a collection of con-
tinuous sounds—comes to an end,
listen to it backwards. In that way
you can recognize beginnings and
ends of words or sounds more easily.
Be warned, however, that you may be
shocked. The word “this,” for in-
stance, then sounds like a word not
used in polite company since the days
of Shakespeare!

So far all the really useful informa-
tion I've given you is that when you
hear a sound it has just passed, or is
even just passing, the play-head gap.
Should you rip off the covers of the
head structure and punch a hole in
the tape—or mark the tape with a
grease pencil on the head? No! Both
have been done, but please don’t do
it. There is a far simpler way—one
which is easier for you and creates
less wear on your recorder. Find
some some place to the right of the
play head where you can easily mark
the tape, on the base side of course.
Then smeasure the distance between
this spot and the cap of the play
head. Then reproduce this measure-
ment on your tape splicer, starting
from the center of the diagonal cut-
ting slot and measuring to its right.
If the splicing block is not long
enough, attach it to a hunk of wood
or metal, so that you can reproduce
this measured distance. If you have
one of my blocks, all you have to do
is attach it (follow directions!) to the
tape deck. After you have performed

(Continued on page 66)
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LAST CHANCE TO SEE THE GUTS

(The Altec 711A FM Stereo Receiver is so reliable
you’ll never have to see it like this again)

Take a close look while you have a
chance. That's what all-silicon-
transistor circuitry looks like. No
audio transformers to cause distor-
tion. No heat-producing vacuum
tubes. No heat-sensitive ger-
manium transistors.

Our 7T11A was the first stereo
receiver in the world to use silicon
transistors exclusively. That way,
you can enjoy years of listening, not
tinkering. Silicon transistors are the
most ruggedly reliable solid-state
devices known to date. (If you need
to be convinced, justremember that
the military specifies them because
they can take up to 100% more heat
than germanium.)

AUDIO + DECEMBER, 1966

Frankly, it's just a matter of time
before all components use 100%
silicon-transistor circuitry. We
were first because we already knew
how. (We've been building solid-
state audio amplifiers for profes-
sional, commercial, and military
users for nearly ten years.)

This unigue Altec experience has
other advantages. It not only made
the 711A possible, but possible at
the practical price of $378. (You
don't wind up paying the cost of
educating our engineers.) You do
get the kind of over-all quality, reli-
ability and performance that only
tangible, state-of-the-art experi-
ence can bring. You also get some

LANSING

A Division of [£77W Ling Altec, Inc., Anaheim, California

Check No. 66 on Reader Service Card.
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remarkable specs: 100 watts of
power at .5% thd (only .259 thd at
70 watts); frequency response of
+1 db, 15-30,000 Hz; and a sensitive
FM stereo tuner with a four-gang
tuning condenser that provides the
best possible ratio of sensitivity to
selectivity to reduce cross-modula-
tion through 80 db image rejection,
100 db IF rejection.

But that's only part of our story.
To get all of it, visit your Altec
dealer. While you're at it, ask him
for the new 1967 Altec catalog.

gotittt

~ Forget the guts.
This is how the 711A will look
to you, year after year.
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Audio Measurements Course

PART 11

Measurements in the realm of acoustics are considerably more difficult than
those of purely electronic components, but they are equally important. In this in-
stallment the author introduces the subject and clarifies what is to be measured.

Fig. 11-1. Different standing-wave patterns that build up in the same space, due to
different wavelengths corresponding to the different frequencies.

Fig. 11-2. View of a large anechoic chamber. The *'dragon’s tooth” wedges are
made of a highly absorbent (acoustical) material. The expanded-metal or wire
mesh floor provides support for equipment and anyone working on it.

28

AHBafHAGREHAHKEHSADD MY

NORMAN H. CROWHURST

S SOON AS AUDIO MEASURE-
A MENTS begin to include acou-
stical elements—the radiation
of sound waves in space (by which
acousticians mean air: in this context
the word “space” implies three dimen-
sions, not vacuum!) complications
arise. We questioned the obvious one
at the end of the last installment: de-
termining the true relationship be-
tween electrical and acoustical signal
level as reference for frequency losses.
We have no way of providing either
a perfect loudspeaker or a perfect mi-
crophone as a starting point for meas-
urements.

But there are other complications.
The three-dimensional nature of acou-
stical space causes the first: a sound
wave does not have the same intensity
at any two points in space. In par-
ticular, reverberation causes standing
waves, which make a pressure pattern
build up that is different for every fre-
quency generated in a certain space
(Fig. 11-1). So points in any particu-
lar physical relationship will not ex-
hibit a consistent relationship between
their respective sound intensities at
different test frequencies.

This source of deviation can largely
be overcome by making tests in a free
field—that is, out in “the middle of”
space, where no reflecting surfaces are
within a distance that can cause a sig-
nificant standing-wave pattern. This
procedure is frequently impractical. If
you go outdoors, in a really quiet area,
miles from any significant reflecting
surface, the skylarks will bother you!
(Or maybe jet aircraft at 35,000 feet.)

Anechoic Chambers

A more practical solution achieves
a close approximation to this condition
by using an anechoic chamber. This
is a room, as large as economically
feasible, lined with highly absorbent
material, usually in wedges, on all
sides, walls, floor, and ceiling, even the
door.

In the larger chambers a functional
floor (for standing equipment and
yourself on, while making adjust-
ments) usually made of expanded
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Take a real close look. We are
proud of this original microphone
used by so many top recording
artists. Now, like any successful
product, it is being copied in
appearance. However, there are
any number of top performance
characteristics, which we doubt can
be duplicated, which will continue to
make the D-24E first choice of
foremost entertainers as well as
recording and broadcast engineers.

The D-24E boasts a wide and smooth
frequency response (an individually
plotted frequency curve is supplied
with each unit); no popping nor
harshness, plus above average
cardioid characteristics to guard
against feedback.

Write for details or see your local
dealer today. He will show you
many more advantages.

) )
Bnm T 3 “% One step removed,

the D-119ES provides
~ similar characteristics
- such as good cardioid
and freedom from
- popping. It may be
connected directly to

=
*ﬁg. any amplifier —
¥ high or low impedance.
- ! . ’&W& - .
s bk MJ&M With on-off switch.

MADE IN AUSTRIA BY AKG GMBH.

® PROFESSIONAL

/VO/' 9/00 SOUND PRODUCTS

NORTH AMERICAN PHILIPS COMPANY, INC. ;
Protessional Products Division, 100 East 42nd St., New York. N.Y. 10017

Check No. 68 on Reader Service Card.
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metal, does not materially interfere
with sound waves, but provides ade-
quate mechanical support.  (Fig.
11-2). Tests are made with only the
equipment (speaker and microphone)
in the chamber, with the door closed.
The floor is necessary in the walk-in
type, for working access. Smaller
chambers used for routine testing don’t
need any floor, adjustments being
achieved by reaching in.

Such enclosures come closc to per-
fect, except at low frequencies (how
low depends on chamber size) where
the wedges cease to act as absorbers
because there is not enough volume
for the wavelengths involved. Such
low frequencies, with their large
waves, “sce” the room with its outer
walls only.

To avoid spurious sound transfer,
the whole room is usually suspended
on a mechanical filtering system so
that outside sounds and vibrations
cannot get transmitted into it by pure-
ly mechanical means.

Propagation

So far, so good: we’ve created arti-
ficially an almost perfect environment
in which to make measurements. Now
we encounter complications connected
with an aspect of three-dimensional
propagation that only a scientist could
anticipate. In electrical circuits, we
deal with simple impedances—resist-
ances and reactances. These relate
voltage and current in different, but
relatively simple ways. In three-
dimensional space, the quantities cor-
responding to voltage and current are
pressure and velocity of particle move-
ment.

Sound pressure at a point has a sim-
ple value and the pressure at various
points in free space, or an approxima-
tion to it, will follow a consistent pat-
tern. But the velocity of particles con-
veying sound has not only a value but
a direction. This is related not to sim-
ple pressure at a point (as current is to
voltage, in an impedance) but to pres-
sure gradient, as viewed in three-
dimensional space. Normally, but not
always, the movement will be along
the direction of maximum gradient.

This gets us into aspects of acou-
stics that have no counterpart in elec-
trical or electronic circuits. Trans-
ducers can be divided into two primary
categories: pressure and velocity. This
statement may be open to criticism
academically, but it simplifies things
for those of us not equipped with
ultra-scientific brains.

The pressure transducer transforms
acoustic pressure fluctuations into elec-
trical voltages or vice versa. The ve-
Tocity or pressure-gradient transducer
transforms air particle movement into
clectrical voltages or currents or vice
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Fig. 11-3. The distinction between ve-
locity and pressure gradient: (A) if the
ricbon doesn't move, particle move-
ment in the vicinity creates pressure
gradient but not velocity; (B) if the rib-
ben moves with the air particles per-
fectly, then there is velocity without
pressure gradient; (C) in practice, the
ribbon doesn’t move as much as the
air particles around it, so both velocity
and pressure gradient are present.

versa. The term “pressure gradient”
is preferred to *‘velocity” by some aca-
demic people, because there is a cause
and effect relationship. Which is which
may be a moot point.

At the microphone, of which the
ribbon is the best example of the ve-
locity type, air-particle velocity past
the ribbon would create a pressure
gradient at the ribbon, if it didn’t move
(Fig. 11-3). This pressure gradient
tends to move the ribbon with the par-
ticle velocity, because it is lightly sus-
pended. If it moved with complete
freedom, as unimpeded air particles
would, there would be no pressure
gradient, only velocity.

But as the ribbon is heavier than air,
it will never move as much as the air
particles in surrounding free space, and
so pressure gradient is what directly
drives it, although the pressure gradi-

Fig. 11-4. The relationship in a free-
cone speaker: movement of the dia-
phragm creates air pressure, or pres-
sure gradient, which promotes particle
movement or velocity.
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ent is derived from the air movement
or velocity.

At the loudspeaker, of which the
open-backed cone type is an example
of a velocity radiator, the movement
of the diaphragm causes movement of
air in contact with it. It also causes
pressure differences, or gradient, be-
cause of the air’s inertia, and it is
these pressure differences that propo-
gate the wave by particle movement
(Fig. 11-4).

As all that relation of cause and ef-
fect, which are closely inter-related,
seems highly academic, we prefer to
speak simply of pressure and velocity,
at the risk that some academic persons
will take us to task.

A pressure transducer, which is
formed by any movable-diaphragm de-
vice in which only one side of the dia-
phragm has access to sound waves
(for sending or receiving), does not
involve this complicated relationship.
The ideal pressure transducer (to the
academic scientist) is regarded as a
miniscule pulsating sphere, called a
“point source” (Fig. 11-5).

Fig. 11-5. The academic ‘‘point source”

is viewed as a pulsating sphere (like a

tiny balloon) that is alternately inflated
and deflated at the audio frequency.

But a typical practical pressure
transducer requires only part of the
outside surface to pulsate. So long as
the over-all dimensions of the trans-
ducer are small compared to the wave-
length considered, the approximation
to true pressure transduction is good,
because the pressure equalizes around
the outside before the wave has time
to move, to any extent.

Inportance of Wavelength

Introducing wavelength into the pic-
ture adds the third complicating in-
gredient to acoustic considerations that
does not occur in electrical or elec-
tronic circuits. A transducer may be
virtually pure pressure or velocity in
its action at some frequencies, but not
at others, because of the different
wavelengths involved.

Some examples of wavelength ef-
fects are: The anechoic chamber
ceases to be anechoic at low fre-

Check No. 69 on Reader Service Card. —
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Sony has developed the
world’s finest audio transistors...

here’s the proof

Many manufacturers have made fairly good transistor
amplifiers. Until now nobody has made a great one.
And everybody knows the reason: distortion. Unfor-
tunately, most transistor amplifiers distort in a very
special way. Not so much at top power, but rather
more at normal listening levels where it hurts most.
The Sony TA-1120 integrated amplifier and TA-3120
power amplifier are the first high-powered transistor
units to really overcome the problem of distortion. At
all power levels, at all frequencies distortion is kept
below that of the finest tube amplifiers. The TA-1120
and TA-3120 both provide 120 watts IHF at 8 ohms,
both channels operating. Distortion, at rated output, is
0.1%. And at normal listening levels it is even less,
005% at % watt. In addition, they have achieved an
extraordinarily high damping factor, better than 70 at
1000 cps to assure clean, low-frequency power re-
sponse. Frequency response is practically flat from 10
to 100,000 Hz (+0 db/—1 db). For safety’s sake, an SCR
(silicon controlled rectifier) protects the power transis-
tors against accidental shorts and other overloads.

The integrated amplifier, the TA-1120 f=ztures a
sensible arrangement of the front-panel coxtrols for
the greatest versatility and ease of operatian.

We believe that these are the first grea: trznsistor
power amplifiers. How can Sony do what 5:her man-
ufacturers couldn’t? Sony is a pioneer in tzamsistors.
With first after first. Such as the tunnel diode. Transis-
tor television. And the all transistor videe tape re-
corder. The point is that Sony knows transistors. To
the 'n'th degree. And designed new, advanced types
especially for the driver and output stages of these
amplifiers.And silicon transistorsare used throughout.
They are the most stable. The TA-1120 :ntegrated
amplifier, $399.50. A handsome oil-finish walaut enclo-
sure is optional. The power amplifier, TA-31210, $249.50.

Visit your Sony high fidelity dealer and make him
prove that Sony is worth the money. Make him com-

. pare it with the finest tube amplifiers. We think you'll

end up with a Sony. For a free brochure writz: .
All psiczs suggested list.

- ® Corp. of America, 47-37 Var Dam St.,
Long Island City, N.Y. 11 _D1 Dept. H




quency; pressure transducers cease to
be pure pressure devices at high fre-
quency; velocity transducers cease to
give pure velocity response at high
frequency.

We could go into a discussion of
the way waves form up at different
frequencies and in various directions
from the source, but that is beyond
the scope of the present course. We
are concerned with measuring what
actually happens, and this much ex-
planation has been necessary as back-
ground for the methods used. Now
we move on to the question posed at
the end of the last installment. How
can one establish sound pressure or
velocity in such measurement?

Rayleigh Disc

For velocity calibration, the Ray-
leigh disc, based on a principle dis-
covered by Lord Rayleigh, yields an
accurate correlation. A disc suspended
on a fine thread at an angle to the inci-
dent wave is subject to torsion tending
to set it at right angles to the direction
of wave motion (Fig. 11-6). This is
true from d.c. (wind) up to a fre-
quency such that the wavelength is
comparable to the disc size (which
should be small).

The principle is evident from the
behavior of leaves on a tree when
blown by the wind: they tend to set
themselves at right angles to the wind,
but the slight torsion of their stem
causes them to move sideways, setting
up the back-and-forth fluttering move-
ment.

By using a carefully controlled sus-
pension, the torsion can be calibrated
so that a measured wind velocity can
provide the basis for sound-wave par-
ticle-velocity measurements.

Then a pressure-type speaker unit
(one with enclosed back) is set up in
a symmetrical relationship to the mi-
crophone to be tested (Fig. 11-7).
Swivelling the speaker either way en-
ables identical sound waves to reach
the Rayleigh disc one way or the mi-

~
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Fig. 11-7. Set-up for using a Rayleigh disc to calibrate the response of a micro-
phone.

crophone being calibrated the other
way.

This method is primarily applicable
to velocity microphones, but can be
applied to pressure types by calculat-
ing pressure from the measured veloc-
ity, using the transmission constants
of air, particularly its density.

Reciprocity Method

Because of the complicated way in
which velocity or pressure-gradient
transducers behave, the reciprocity
method (using the same transducer
alternately as microphone and loud-
speaker) is better applied to units em-
ploying the pressure principle (i.e.
with closed back).

For proper use, the
method requires three transducers,
used in three combinations (Fig.
11-8). The main (power) speaker is
used only as a producer of sound and
the professional quality microphone is
only suited to pick up sound (it radi-
ates too little energy to be usable as a
speaker). The third unit serves as a
go-between: it is usually a small-unit

reciprocity

<
<

A

pivot

-
oy

Fig. 11-6. Whichever way an air current approaches a free-floating disc at an angle

from the back or front), the tendency is to turn it towards a position at right angles

to the air movement. This is also true for vibrating air particles. So the disc is a
means of measuring air particle velocity in a sound wave.
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speaker with enclosed back that serves
almost equally well as a microphone.

Because this reversible unit is used
twice over, in different places, all
three responses can be deduced. First,
suppose the reversible unit has a per-
fect response (a very unlikely assump-
tion!): the result of adding the re-
sponses of the speaker taken with the
reversible unit for microphone (A)
and of the microphone taken with the
reversible unit for speaker (B) would
then be the same as the response of
the loudspeaker directly into the mi-
crophone (C).

As the two obviously won’t add up
so miraculously, because the reversible
unit is not perfect, we can add the two
responses and take the difference with
the single over-all (A + B — C). This
difference will be twice the response
of the reversible unit, as either micro-
phone or speaker (which are the same,
if it is a pure pressure unit).

Having thus found the response of
the reversible unit, it is relatively sim-
ple to subtract its response from the
ones taken with the speaker and mi-
crophone respectively, to find thesc
individual responses. The results are
a consistent set of formulas.

Provided a reasonably anechoic
room is used, this method will also
eliminate room effects from the de-
duced responses of the loudspeaker
and microphone. Room effects occur
twice with the reversible unit as an
intermediate link, and only once by
the direct response from loudspeaker
to microphone. Thus any room effects
present get subtracted from the final
results, just the same as does the re-
sponse of the reversible unit. In fact,
room effects and reversible-unit re-
sponse are not separated by this test.

(Continued on page 64)
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Good records start with Stanton.

A professional needs to know
for sure. When he listens to a test
pressing, he needs a cartridge that
will reproduce exactly what has
beeri cut into the grooves. No
more, no less. Otherwise he would
never be able to control the final
product. The record vou buy in
the store.

That's why the professionals
keep using Stanton. It tells them
the whole truth, and nothing but.

In the photograph above, studio
engineers are shown listening to

DECEMBER, 1966

a test pressing. This is a critical
stage in record making. The
stereo playback system they are
listening through is fronted
by a Stanton 581 EL Calibration
Standard. (The turntable also
happens to ke a Stanton. Other
fine turntables will work, too.)
They're getting the whole mes-
sage. You’ll get it, too, in an up-
coming release.

Each Stanton Micro FLUX-
VALVE® Calibration Standard
is custom made. That means that

Check No. 70 on Reader Service Card.

PHOTOGRAPHED AT CA2ITOL RECORDS BY FRANZ EDSON

each will perform exactly as the
original laboratory prototype. We
laboriously adjust them until they
do. It also means that you will
get the same accuracy that the

professionals get. Guaranteed.
Stanton Calibration Standards
are hard to make. And the price
. D reflects it. $49.50. But
that really isn’t much
to pay for uncompro-

mising accuracy.

) Stanton Magnetics, Inc.

STANTOINl Plainview,L.1.,N. Y,




THE SONY COMPONENT LINE

0’9’

Profile

Fig. 1. The SONY
SONY TA-1120 in-
tegrated amplifier.
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TA-1120 INTEGRATED AMPLIFIER

It has come to be almost axiomatic
that when Sony introduces a piece of
equipment it is likely to be excellent in
performance and equally excellent in ap-
pearance—or perhaps we should say ele-
gant. The TA-1120 integrated amplifier
certainly fulfills whatever expectations
we would have from Sony.

Figure 1 shows the over-all appearance
of the unit. with a black ventilated case
and its gold-colored panel and knobs.
The top and bottom bands on the panel
are satin finished, while the center sec-
tion has a brushed surface. Departing
from the usual symmetry in design, the
controls are functionally placed, and of-
fer some innovations. From left to right,
the knobs are volume, balance, bass tone,
treble tone, function, and selector. The
lever switch between the last two knobs
is a “quick-action selector”—in the up-
per position the tuner is connected; in
the lower position is phono 1; in the cen-
ter the right knob is operative, with posi-
tions for microphone, tape head, phono
2, and aux. Thus for the most common
uses, the lever switch does the selecting
of source, giving three choices, depending
on the setting of the knob for the third
one. Along the lower portion of the
panel are five more lever switches. At
the left is the power switch, and its
related red indicator light. Next comes
the green safety light, about which more
later. Then comes the 50-Hz high-pass
filter switch, the tone-control-cancel
switch, and the 9000-Hz low-pass filter
switch. Finally there is the monitor
switch, which permits listening to the
source while recording, or to the tape
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itself, when used with a transport having
three heads and a preamplifier.

The rear panel mounts all inputs and
outputs, arranged in two rows—the up-
per row for the left channel and the
lower the right. Two switched a.c. re-
ceptacles and one unswitched are pro-
vided. In addition there is a ground ter-
minal—all too often missing in high-gain
amplifiers. Level adjusting controls for
tuner and the aux input are also on the
rear, as is a 5-terminal Hirschmann-type
receptacle for input and output connec-
tions to a tape recorder. Two more pairs
of phono jacks provide the user with the
output from the preamp section and the
input to the power amplifier section, thus
permitting a wide variety of circuit vari-
ations—additional power amplifiers can
be connected at this point, for example,
or an electronic crossover may be used,
with the TA-1120’s amplifier used fer
one band of frequencies, and a pair of
stereo power amplifiers used for the
other two. (At the New York Hi-Fi
Show Sony exhibited a three-channel
electronic crossover which should be
available in a few months, and the TA-
3120 stereo power amplifier is already
available.)

CIRCUIT DESCRIPTION

The TA-1120 employs 46 transistors
and 23 diodes, with all transistors being
silicon types. Both channels are the same,
of course, and are built up (in the pre-
amp section) mainly with feedback pairs,
each of which has nearly 40 dB of feed-
back around it. There are two preamps,
with the one used for phono 1 having a
sensitivity of 4 mV, while that for tape
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head, microphone, and phono 2 has a
sensitivity of 1 mV. Equalization is
switched as the rotary selector is rotated.
The tape-head equalization is provided
with a control, accessible from the bot-
tom of the chassis, which varies high-
frequency response over a range of about
10 dB at 10,000 Hz to compensate for
the recorder.

The second feedback pair comes next
in the circuit, and after it is an emitter-
follower stage which feeds the hi- and
lo-cut filters. Another feedback pair pro-
vides additional gain, while still another
furnishes the gain required by the step-
type tone controls. When the tone-
control-cancel switch is operated, this
pair is out of the circuit, as are the tone
controls themselves, leaving the ampli-
fier in a flat position—and by flat, we
mean within less than half a dB from
40 to 60,000 Hz. Figure 2 shows the
effect of the hi- and lo-cut filters.

Following the tone controls is another
feedback pair and the balance control,
and finally a bridged-T filter which serves
as a high-pass filter to cut off at about
30 Hz, thus eliminating the extremely
low frequencies which can damage loud-
speakers when tuning across the band
with an FM tuner or when the phono
stylus drops on a record, for example.
Also, the filter effectively eliminates rum-
ble from poor turntables. The output of
the bridged-T filter is the final point in
the preamplifier section, and is fed to a
phono jack. A short jumper carries the
signal to the input jack for the power am-
plifier section which employs nine (ran-
sistors, four of them being the power
stage. The first three transistors provide
the signal for the quasi-complementary
driver stage, which uses a pair of tran-
sistors which have a current capacity of
2 A and a cutoff frequency of 9 MHz.
The driver stage feeds the output tran-
sistors In a parallel single-ended push-
pull configuration, with 4-amp transist-
ors having a cutoff frequency of greater
than 15 MHz. Thus high-frequency per-
formance is maintained way above the
audio spectrum.

From the output stage the signal is
fed to the loudspeakers, and to an SCR
which “dumps” the supply to the drivers
in case of too great a signal or if the
speaker leads are momentarily shorted.
Because of the use of the SCR, the op-
eration is practically instantaneous, sO
the output transistors are not likely ever
to be damaged. When overload or
shorted speaker lines occur, the green
“safety” light goes out, and no sound is
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In 1933, Bell Laboratories transmitted the first public stereo
concert. The Philadelphia Orchestra performed this concert in the Philadelphia

Academy of Music using three microphones. It was received over three

I speaker systems set up at the Constitution Hall in Washington, D.C.*

7o A z We had absolutely nothing to do with it.

In 1963, Empire created the Grenadier. The first speaker
system designed and engineered for stareophonic reproduction.

It contained a mass loaded woofer, four inch voice coil, and
the world’s largest ceramic magnet structure. (By placing the
woofer downward, feeding through a front loaded horn
we were able to create a 360 degree dispersion of sound.)
The next step was the revolutionary wide angle acoustic lens,
for fuller frequency and phenomenal stereo separation.

By enclosing these features in a flawless hand-rubbed
walnut finish with perfect symmetry of design, (crowned with
an imported marble top) we achieved the first speaker system
: that lets you sit anywhere—hear everything, naturally.
Alexander Graham Bell—move over.

Empire Grenadier.
One of the great firsts.

Great new 16 page color catalog is now available, write:
Empire Scientific Corp., 845 Stewart Ave., Garden City, N.Y.
*Audio Magazine, June, 1957

Circle 88 on Reader Service Card
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arm. Some anti-skating devices provide
the correct compensation at one radius,
but the required amount varies as the
radius is changed. On this arm, however,
the amount of compensation is changed
as radius changes. The arm is of the
balanced type, with a double counter-
weight which permits accurate balancing,
then a separate weight is moved to
achieve the required stylus force, which
is adjustable from 0 to 3 gms. A cueing
lever raises the arm, or lowers it gently
under control of a damped piston. Track-
ing error is held to less than =2 deg.
throughout.
THE VC-8E MOVING COIL CARTRIDGE
With the relatively high output for
moving-coil cartridges of 4 mV, the VC-
8E does not require a transformer, but
will work into any conventional phono
input. The cartridge is fitted with an
elliptical diamond stylus, and tracks well
at 1v2 gms. Compliance is of the order
of 30 x 10-% cm/dyne, and frequency re-
sponse extends to well over 20,000 Hz.

The entire Sony line of components
thus appears to be of a high quality, and
the prices are not low, as might be ex-
pected. The TA-1120 is just under
$400.00; the TA-3120 is just under
$250.00. and the “phono package” is
almost $300.00 (TTS-3000, $149.50, the
PUA-237 arm—12 in—is $85—a 16-in.
model is available as the PUA-286,
$99.00, and the VC-8E is $65.00.)

But these days the prices are not ex-
cessive, particularly when one considers
the quality of each individual item.

CIRCLE 1

PIONEER ER-420 STEREO RECEIVER

In this day and age of transistor tech-
nology, you may well wonder why we
are presenting a profile of a vacuum-
tube operated device. We must confess
that when Pioneer presented us with this
unit we shared the same thought.

The fact of the matter is, of course,
that the tube is by no means an antique.
Far from it. Pioneer designers were
after a moderate-power, good-perform-
ance receiver that could be sold at a low
price. Thus came the ER-420, made to
sell for $210 and sporting a modest 15
watts per channel.

Naturally, if you are used to seeing
solid-state units, the ER-420 immediately
strikes you as large-sized. And when you
turn it on and let it cook for a while
you are reminded that two pairs of
6BQ5’s. even in AB, configuration, along
with fourteen other ‘valves’ make a lot
of heat.

A look at the illustration may serve
to indicate (as it does to us) that this is
a well-appointed and handsome unit. All
of the expected amenities are there. Some
special features are a double-duty AFC
switch. It is an AFC switch when the
tuner section is on FM; but when it is
on AM the same rocker switch sets a
broad or narrow bandwidth.

Tuning is aided by a signal-strength-
type meter. The mode selector has sepa-
rate positions for FM Mono and FM
Stereo. There is no automatic switching
although there is a neon indicator that
will ignite if it is tickled by 19 kHz.
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With the receiver set up and driving
a pair of moderate-efficiency speakers of
8-ohm impedance, we were pleasantly
surprised by the over-all quality of sound
from so modestly priced a unit. Also
pleasurable was the feel of the unit;
switches are tight but not stiff, and tun-
ing is exceedingly smooth.

THE TESTS o

Pioneer does not recommend the ER-
420 for use with 4-ohm speakers. The
output transformers are tapped for 8 or
16 ohms and a rear-panel switch deter-
mines which pair is directed toward the
screw-type speaker connectors. Most of
our tests were made with 8-ohm resistive
loads but we also verified 16-ohm per-
formance.

With both channels driven the ER-420
will deliver an honest 15 watts per chan-
nel. Power response is attenuated at the
bass level to be sure, but it is to be ex-
pected that a modest-cost receiver will
be used with modest-cost speakers so the
lack of 30 Hz capability will go unno-
ticed. Do notice, however, that the unit
will perform admirably as low as 50
Hz., And notice too that the RIAA
equalization was within 3 dB of perfect
over the entire range.

Sensitivity into the magnetic phono is
3 mV for 15 watts out. Overload will
not occur until 0.14 volts. That’s some-
thing a 12AX7 can do and a transistor
cannot. Noise was a satisfactory 61 dB
below a 3 mV input.

IM distortion through the high-level
inputs was as follows for the specified
power:

Left Right

1 watt 0.06 0.81
5 watts 0.23 0.60
10 watts 0.77 0.89
12 watts 1.60 1.40
[5 waltts 2.30 3.20
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If these are not spectacular figures
neither are they figures that Pioneer need
hide in shame. For a unit at this price
level (and that, after all is how any
component must be judged) the ER-420
has low distortion. Incidentally, the
over-all /N is 70 dB.

The tuner acquitted itself admirably on
our test bench. Sensitivity for 30 dB S/N
is 4 uV, full limiting occurred at 100
«V where the S/N reached its best figure
of 58 dB. In the stereo mode, midhand
separation was 31 dB falling to 18 dB
at 10 kHz. Frequency response was =+
2 dB from 30-15,000 Hz in mono or
stereo modes.
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Fig. 7. Accuracy of the magnetic-phono
input to the RIAA curve.

We have to stress again that this is a
low-cost component. [t would be un-
fair to ask performance of it that com-
pares with $400-and-higher units. The
real question to be asked is: does this
unit represent high quality? is it also
representative of what we call ‘high
fidelity’?

We think it is. CIRCLE 2
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g dirty laundry -
the repair room

This AR-2a was bought in 1962, Three years later it developed a buzz and was returned to us
under the terms of our five-year guarantee.

We fixed it, sent it through regular production test channels, and returned it to its owner in East
Hartford. We also sent him a check for $3.95 to reimburse him for his expenses in shipping the
speaker to us.

The entire transaction didn't cost him anything —we had even sent him a new shipping carton in which
to return his speaker. It did put him to a lot of trouble, and we're sorry about that. But we don't think
that the return rate of AR-2a’s and AR-2a*’s (less than nine-tenths of one per cent over the five-year
life of the guarantee) can be reduced much. it is already lower than the figures projected by many carton
manufacturers for shipping damage alone. AR speakers are packed in heavy, over-designed cartons, and
before being packed are subjected to testing and quality control procedures that border on the fanatical.

Reliability backed up by a complete guarantee is important, though certainly not enough reason to
choose a particular speaker. The advanced design and superior performance of AR speakers is
recognized almost universally. They have consistently been rated at the top by equipment reviews, and
they are used in critical professional installations and by distinguished jazz and classical musicians.

AR speakers are $51 to $225. Literature will be sent on request.

ACQOUSTIC RESEARCH, INC., 24 THORNDIKE ST., CAMBRIDGE, MASS. 02141

Check No. 71 on Reader Service Card.
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Record Review o

The Case of the Undetected
Boo-Boo
Tchaikowsky: Piano Concerto No. 2
in G. Emil Gilels; Leningrad Philhar-
monic, Kondrashin.

Baroque 2865 stereo

Thousands and thousands of copies
of this record have been sold in a
huge rush, thanks to an undetected
boo-boo. The New York Times point-
ed out what I suspect Everest
(Baroque’s parent) had not even no-
ticed—that the great Russian pianist
suddenly gets lost in the middle of
the last movement; there is brief
chaos, both piano and orchestra
careening along derailed, until they
find each other again and continue
as though nothing had happened. That
was enough to start the collectors
going!

I suspect that at least 90 per cent
of the thousands who grabbed the
disc were disappointed. The boo-boo
isn’t that easy to locate. If you just
listen casually (and maybe if you
listen carefully) you’ll never hear
anything wrong. It was a skillful
cover-up job.

Where this record comes from is,
of course, a minor mystery. The per-
formance is a live concert, with ap-
plause. The sound is so lousy it might
have been taken down via shortwave.
I wouldn’t think the Russians would
produce tapes of this quality. And I
am sure the Russians don’t habituully
release performances with mistakes in
them—unless rhey didn’t notice.

As for the stereo, it sounds like
an afterthought. And it probably is.

The performance saves all. Super-
hi-power piano, and orchestra too,
high-voltage precision, speed like
lightning, especially in the whirlwind
last movement (where the boo-boo
is hidden). The Second Concerto has
never been as populur as the First,
but this performance shows what a
fine piece it can be when properly
souped up with pyrotechnics.
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Edward Tatnall Canby

Crossroads of Central Europe
(Crossroads, the CBS entry into the
low-price record field via Epic, is inter-
esting because it taps heretofore sparsely
known Czech musical sources, performi-
ing musicians who are still physically
removed from contact with the West,
whose traditions have gone along paral-
lel 10 but separated from Western Europe.
Also, Crossroads’ Supraphon Czech re-
cordings have all been made within the
last five vears. None is a reissue. ET.C.

Mahler: Symphony No. 1, ‘““The Titan.”
Czech Philharmonic, Karel Ancerl.
Crossroads 22 16 0011 stereo

One senses the affinity here between
these Czech players and Mahler, who
was born in Bohemia—the Czechs al-
ways go for lushly dance-like melody and
Mahler’s music is full of that. Indeed,
the only part of this big, youthful work
which is less than admirable in the play-
ing is the final movement, which is more
dramatic and intense than these orches-
tral players can quite manage. They
aren’t helped by what seems to my ear
to be some old fashioned volume com-
pression—it’s been a long time since I've
heard that sort of thing! The superbly
lovely soft parts simply are not in bal-
ance with the hugely loud climaxes.

In this Czech orchestra the woodwinds
and brasses are lively and alert, their
phrasing dramatic, their recorded tone
wonderfully natural. The percussion de-
partment is the same—terrific tympani.

" But the strings tend to be a bit soft

and overripe in ensemble, not as crisp
and clean as we seem to expect in or-
chestras West of Prague. Nevertheless
—in the over-all this is one of most
accessible performances of the Mahler
First that I can remember. At any price.

Bach: Violin Concerti in A minor, BWV
1041, E major, BWV 1042; Concerto
for Two Violins in D Minor, BWV 1043.
J. Suk, L. Jasek; Prague Symphony
Orch., Smetacek.
Crossroads 22 16 0038 stereo
Three standard Bach concerti done up
in ample style with a biggish orchestra
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and a pair of good fiddlers. (Josef Suk
does the two solo concerti.) Like most
of this Prague music, the sound may
seem a bit old fashioned to those who
follow the latest trends in Baroque prac-
tice—but the performances uare plenty
adequate for anyone who wants to get
to know these pieces in bargain fashion.

One slightly more serious complaint:
the sound here is not good. It is grainy
and slightly raspy, especially in the two-
violin concerto. Don’t know what could
have happened. (Amusing note—I also
hear a familiar pre-echo every so often,
just like on regular Columbia Master-
works! Family resemblance.)

If your mind is more on the music
than on the fi, you won’t be too much
bothered by the graininess.

Mozart: Sinfonia Concertante in E Flat
for Violin and Viola, K.364; Duo in B
Flat, K.424. J. Suk, M. Skampa; Czech
Philharmonic, Redel.

Crossroads 22 16 0016 stereo
Mozart: Sinfonia Concertante in E Flat
for Oboe, Clarinet, Bassoon, and Horn,
K.297b; Horn Concerto in E Flat, K.447.
Soloists, Czech Philharmonic, Smeta-
cek/Ancerl.

Crossroads 22 16 0036 stereo

A Mozart festival here—four major
works, including the two sinfonia con-
certante pieces and one real bonus, the
seldom-heard Duo for violin and viola,
a complete little “symphony” for the
two instruments alone. The Czech Phil-
harmonic plays these works in a large
and resonant hall for a huge sound and
the instrumental balance in all the works
is excellent, the soloists just forward
enough to be clear against the orchestra,
without being too close for comfort. (The
viola in the first work could even be
a bit more prominent—it sometimes is
lost a bit.)

The violin-viola “concertante” (as
these works were called for short), one
of Mozart’s largest and longest orchestral
works, gets a rather placid, if careful,
orchestral treatment; the soloists are
more alive than their orchestra is. Not
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The Tandberg Huldra Girl Presents:

THE LEADER

The Tandberg Model 64X four- and two-track
stereo tape deck is unsurpassed as the world’s
standard of tape recording excellence. It offers
new styling —improved frequency response at
all three speeds (for example: @ 17 ips,

it's 30-11,000 cps) —and improved
signal-to-noise ratio.

The Model 64X also has playback equalization ,
conforming to the new |EC standards. For bétter,
clearer, more natural sound — hear the new

Model 64X at your Tandberg dealer soon. ‘/
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bad at all, though I’'ve heard the music
done with more profundity. The Duo,
not unlike the Bach unaccompanied
sonatas for solo violin and for cello,
gets an astonishing amount of music
out of the two instruments, ending with
a superb set of variations on a theme. On
this disc there is some of the unpleasant
graininess heard on the companion Bach
concerto disc. though it seems less here.

The second disc, with the other “con-
certante,” this one for four wind instru-
ments and orchestra, is unaccountably
much cleaner in sound. Mystery of mys-
teries! It also is livelier in performance
(a different conductor here? Smetacek
instead of Redel) and, aside from the
somewhat annoying mannerism of very
short staccato notes in the woodwinds,
found throughout this Prague music, it
is a first-rate record. The horn concerto
is excellent—a French horn played mid-
way between the German and French
manner, with a very slight vibrato but
a rich, Germanic tone.

Just for your edification, the four
wind soloists are named Hantak, Kopeck,
Vacek, and Stefek, and their conductor
is Smetacek! That’s Czechoslovakia for
you.

Mozart: Serenade No. 10 in B Flat for
13 Wind Instruments, K.361. Prague
Chamber Ensemble, Pesek.

Crossroads 22 16 0020 stereo

Mozart was a prime favorite in his
own day in Prague, where this music is
played—but that doesn’t necessarily
guarantee an understanding of the music
among today’s performers, though tra-
dition is strong. Even so, this compares
very favorably with the Angel recording
that came out only last summer (at more
than twice the price), the principal dif-
ferences being relatively minor ones of
interpretation and recording. Both are
worthy efforts. (See below.)

Yes, 1 think Angel’s famous (and ex-
pensive) Dr. Otto Klemperer does add
a degree of depth and intensity to his
English performance on Angel, and his
players are better balanced in the re-
cording itself, the upper melody instru-
ments coming through well—the oboes
and clarinets. But the Prague version,
in a bigger liveness and at a greater
distance, brings out the unique sound
of the pair of basset horns (tenor clar-
inets) as the English version does not,
and the Prague bottom end is better,
having only the double bass (a peculiar
“wind” instrument, but specified by
Mozart as alternative to the hard-to-
come-by double bassoon) whereas Dr.
Klemperer uses borh, for an over-thick
texture.

The Prague people do put out some
rather odd staccato phrasing, somewhat
exaggerated, (as they do in other discs
of this series—evidently it is a local man-
nerism) and the more profound parts
of this lilting Serenade are not really
given their full due; the music is rather
casual throughout. Even so, I'd rate this
one at least seven-eighths as good as
the Angel version on all counts, which
is a lot considering its low price.
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Brahms: Two Cello Sonatas (No. 1 in
E minor, Op.38; No. 2 in F, 0p.99).
Andre Navarra; Alfred Holecek, piano.

Crossroads 22 16 0026 stereo

Two sonatas for the same instrumental
combo, one early and one late, and the
second of the two comes off best in this
recording—the reason is perhaps purely
technical, in the sound of the recording
itself.

The fi is entirely OK. But the micro-
phone placement is of a sort we used
to use thirty years ago and long before
stereo, the solo cello placed uncom-
fortably close and the piano somewhat
in the background. The result is that the
cello low notes sound huge, like a very
fat double bass. This is particularly no-
ticeable in the first sonata, which is
written with a good deal of low cello
sound. In the second, many years later,
Brahms featured the high, singing upper
registers of cello tone more often—and
so the tubby bass is not as prominent.
Odd how the music itself can affect
the recorded sound!

The joint performances are, by average
European standards, on the slow side.
solid and heavily Romantic but very
musical and quite without the harsh,
over-wrought intensity that often mars
Brahms playing today.

Madrigals by Lasso & Monteverdi. Solo-
ists and Members of the Prague Mad-
rigal Singers, Venhoda.

Crossroads 22 16 0024 stereo

The Prague Madrigal Singers are al-
ready familiar to us on other U.S. labels
(imported before Crossroads came
along). They are old fashioned, but high-
ly musical, a big, wobbly vocal ensemble
which gets over the music thanks to
sheer musicianship and understanding,
even if the voices do wobble so you can
hardly tell what pitch they are singing
sometimes.

On this record their Monteverdi is
better than their Lasso. Monteverdi is
richly Romantic, any way you try him:
and these singers really sing the sense
of the music, where so many groups
plough through it with total incompre-
hension. There is plenty of evidence of
real understanding and intelligence in
these interpretations. For that—I would
take any amount of wobble!

The Lasso pieces (he’s also called
Lassus) are of a slightly earlier period,
just before 1600, and depend more on
lightness and transparency of tone. plus
clear harmony in the sung chords—so
these people are less comfortable here
by far. Still, they make sense if you
listen with care.

The works are strung out peculiarly,
without a break between many of them
(and no banding either). But the com-
plete texts, plus condensed translations,
help you keep your bplace.
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Trios.
Mun-

Stamitz (Johann) Orchestral
Members Czech Philharmonic,
clinger.

Crossroads 22 16 0006 stereo

Here’s a very welcome disc of previ-
ously unheard music by a man who is
plenty famous in history but, until now,
has been virtually unknown in his actual
music. Jan, or Johann Stamitz founded
the famous Mannheim Orchestra and
was largely identified with the new
“Mozart-like” style of music that de-
veloped in the middle Eighteenth cen-
tury, before Mozart was born.

The Stamitz who gets heard most often
is his son, Carl. Carl’s music is all frit-
tery elegance, almost foppish in sound
and minus very much content. His papa.
here. shows a more solid ability, with-
out folderol, as we should expect in view
of his dynamic leadership at a time when
all conductors were also composers.

These are semi-symphonies, four of
them, of a light, gentle sort, written for
three string parts; with a bit more har-
monic stuffing and maybe an oboe. a
flute and a horn they would be classic
pre-Mozart symphonies. The style is most
interesting to those who know the high
Baroque—Bach, Handel, Telemann—and
also their Mozart and Haydn: Stamitz
falls squarely in between, after the most
advanced Telemann, but just before the
earliest Haydn. Very pleasant listening
for anybody who likes mellifluous, well
written string-orchestra music.

From The Eighteenth Century
Handel: Messiah (Complete—original
instrumentation). Harper, Watts, Wake-
field, Shirley-Quirk; London Symphony
Chorus, Orch., Colin Davis.

Philips PHS 3-992 (3) stereo

By golly—at last! An “authentic”
Messiah. This is the recording which
our Harold Lawrence has recently dis-
cussed in his department. I got an ad-
vance copy from him and I am delighted.
I've always hoped for it, but each time
(though 1 once wrote notes for a sup-
posedly “authentic” version) I’'ve been
disappointed. Until now.

This Messiah is virtually a new piece
for those who know it in the usual for-
mat—a fast-paced ultra-Baroque work
instead of the stodgy monster of an ora-
torio that has so bemused listeners these
several centuries. About time!

What is an “authentic” Messiah? To
put it simply, it is one in which the per-
formance corresponds in style and man-
ner of production to that of current prac-
tice in other less-celebrated Baroque
music. le., a restoration of the original,
according to our present ideas and schol-
arship. Sounds easy; we do hundreds of
other Baroque works that way. But not
Messiah!

For this big work is much too well
known in its traditional form to give way
easily, for such a drastic reconstruction.
Like other great works that have re-
mained more or less continuously alive,
it has changed radically—it is traditional
in special sense, a tradition that has
gradually altered to fit the circumstances
and thinking of each new generation.
Lagging behind—as all great traditions
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do—Messiah now tends to express a
Jate-Victorian viewpoint, roughly as of
the 1870’s very far removed from Han-
del himself. It is often a huge affair, a
static musical pageant with enormous
chorus and a big, Romantic orchestra,
solemn, deliberate, with an atmosphere
of Victorian sanctity that was not at ail
in the original work, in spite of the sub-
ject. (Sacred—yes. But in a joyous Ba-
roque fashion whenever joy was appro-
priate.)

The restoration of Messiah is not
merely in the instrumentation, though
that is a major first step in the process,
with the harpsichord/organ continuo
brought back, the band nov' of Baroque
size, the complement of oboes increased
(as was the known practice) and the
original instrumental solos reinstated. In
addition there is profusely added orna
mentation, both instrumental and vocal,
in line with common practice in other Ba-
roque music today. And rhythmic alter-
ations are made, notably the double-
dotted figure, as is now routine in “au-
thentic” playing. But most important of
all, the tempi are brought into line with
Baroque practice in other music—which
means they go very much faster, for the
most part, than the traditional Messiah
interpretation.

What a whooping difference that
makes! Gone is the massive pageantly,
the solemn processional-type music, the
overwhelming weightiness. Now, all is
quick, passionate, active, exciting. In
fact, we must now revalue our whole
concept of Messiah as a ponderous, not-
very-dramatic piece. As we hear it in
this version it really moves—it is a show.
In fact, done this way, Handel oratorio
is obviously much more dramatic than
the Ttalian opera which it replaced in
public favor. Now we can understand
why oratorio was so successful in its
day! No wonder.

In the performance the orchestral play-
ing is first rate for the most part (though
the fiddlers still have trouble with their
Baroque ornaments), and this includes
the solo obbligati. The well known trum-
pet solo (“The Trumpet Shall Sound”),
for instance, sounds at last like other
Baroque trumpet music, instead of some-
thing out of Barnum and Bailey!

The chorus is superb and, indeed,
“makes” the whole show—for it is the
primary dramatic element in the music.
This one is full of extraordinary inten-
sity, vigor, and enthusiasm and it is ac-
curate as well, as few professional choirs
are. Never heard anything like it.

As for the solo voices, the two ladies
are no less than wonderful, especially
Heather Harper, one of the loveliest and
most utterly musical sopranos I ever
hope to hear. Her colleague, Helen
Watts, is a perfect Little Buttercup of
a contralto, out of Gilbert & Sullivan,
gone miraculously serious. The two
males are of a more conventional mold.
The tenor John Wakefield is the weak-
est; he is entirely too familiar with the
old-fashioned Messiah style, and flound-
ers heavily in the rapid Baroque run-
ning passages. J. Shirley-Quirck is no
quircky basso; his musical dignity is im-
peccable, if not particularly Baroque.

My only reservation, not very serious,

AUDIO - DECEMBER, 1966

|

w1 116 100 PRI OF
modern Stereo”
YO Know you've got yourgelr
il ampliner!

Best known test lab in the field! Their findings (Oct., 1966 Electronics World)
are typical of the reviewers who have tested Acoustech Add-A-Kits. “Clean and
effortless,” they said, and “perfectly flat response’”. Well, you can imagine what
kind of product it takes to get words like that from experienced judges like
Hirsch-Houck!

(el “unneard o flexioility from 2 Acoustech Add-A-Kils

With the Acoustech XI 70-watt kit or Acoustech XII 100-watt model, you get
Acoustech-quality and component flexibility never before possible. Build the
basic amplifier (normal construction time: 5 hours). Then you either move on
to the P/M preamp module or operate the amplifier alone and add the preamp
to the same chassis whenever you like.

Write for catalogs and “Critics Library”, a portfolio of critics' opinion of
Acoustech Add-A-Kits. One look at the specifications shows why one test lab
after another has dug deeply into the bag of praise for Acoustech Add-A-Kits.

70-watt Acoustech X1 $129.50 100-watt Acoustech Xt $159.50 P/M Preamp Module $89.50

‘I
" Ac o U ST E c H ot Kst ELECTRONICS ING.

139 Main Street, Cambridye, Mass.

Check No. 73 on Reader Service Card. 43

e R B RAISIbnS T




is in the bouncy, unphrased styling ot
the rapid choruses, a mannerism that is
evidently standard in England; I've heard
it elsewhere too. With such immensely
musical performers, it doesn’t make too
much trouble.

Handel: Nine German Songs. Edith
Mathis; Ens. of Barogque Instruments.

Seraphim S 60015 stereo

Odeon C 91262 stereo

(via Capital Imports)

Here are two versions of the same re-
cording—one direct-imported earlier last
season and selling at a top price, the
other reissued on the new Seraphim
label from Angel (E.M.I. in England)

and yours for considerably less than
half as much! The original recording is
a German Electrola item. There you
have the present import situation in a
nutshell. Of the two, the Seraphim has
the better, louder, quieter-surfaced,
smoother sound—at least on U.S.—
equalized equipment. (See Aubio, ETC
in the November, 1966, issue.

Handel’s German period came in his
youth before he travelled to Italy and
then on to his permanent station in
England. But these nine songs, really
short concert arias, were written much
later in 1729, as a result of a business-
pleasure trip back to his old haunts in
Germany.

Each work has an obbligato accom-
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panying solo instrument, plus continuo;
evidently the choice of solo instrument
was left somewhat free. In our day, the
continuo parts would all be quite ade-
quately rendered by the now-standard
harpsichord and cello, and the solo in-
struments would likely be standard too—
violin, oboe, flute. But these indefatig-
ibly anonymous Germans have worked
up an amazing variety of unusual “au-
thentic” instrumental combinations—old-
type flute and oboe (a strangely hollow
sound, this last), violin, two sizes of
recorder, plus a harpsichord and a
theorbo (a species of lute) for the ac-
companying chords; on the bottom bass
line the cello alternates with an old-style
bassoon and a viola da gamba. A quite
remarkable variety of novel tone color
to go with the single soprano voice.

Edith Mathis is an expert and very
musical young singer who does the orna-
mentation and the florid “runs” of the
music with both authority and real agil-
ity. Her vocal tone is sometimes a bit
uneven and her upper notes seem forced;
but musicianship wins out—and the love-
ly Handelian music is a delight to hear.
At either price.

Mozart; Serenade for 13 Wind Instru-
ments, K. 361. London Wind Quintet
and Ensemble, Klemperer.

Angel S 36247 stereo

The largest of Mozart’s Serenades is a
true serenade, i.e., outwardly a kind of
polished entertainment music with an
outdoor quality to- it—but, as always in
his big works, this one has fathomless
moments of seriousness, half-hidden be-
hind the gay exterior.

The famous Dr. Otto Klemperer con-
ducts it that way with success except,
oddly, in the one really serious move-
ment, the large-scale opening movement
with its breathtakingly expressive slow
introduction. There, the old man seems
to return to the didactic, rigid sort of
conducting he used to do in his middle-
late years a quarter-century ago. It isn’t
very good. Strictly a mechanical beat,
and just fast enough so that his musi-
cians can often be heard scrabbling to
keep up. Un-plastic is the best word for
that movement.

The rest, though, is true serenade play-
ing. The individual instruments are ex-
cellent and the sound is particularly nice
in the array of bottom instruments—the
four horns on occasion, the two bassoons,
and a croaking double bassoon. Also,
incongrously, a double string bass (it
was an alternative in the original).

The piece probably didn’t have a con-
ductor back some 180 years ago. Maybe
it shouldn’t have here, either—big-name
or no.

Thoughts for Xmas

Canteloube: New Songs of the Au-
vergne. Netania Devrath; orch. cond.
Kingsley.
Vanguard VSD 79209 stereo
The *“old” Songs of the Auvergne,
famous in phono history, were recorded
in the ‘Thirties by Madeleine Grey and
many times reissued, including a recent
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LP. Netania Davrath did a modern ver-
sion, including more of the songs, on
two very successful LP’s; hence this fur-
ther exploration. (Canteloube went right
on making his arrangements for many
long years after the original Grey re-
cording.) Note the power of a successful
title! Only one very short song in this
whole collection is actually from the
Auvergne. All the rest are from other
regions of France—with less sales-appeal.

The Canteloube settings are the far-
extreme opposite of our present-day “au-
thentic” folk music. The tunes are 19th
century “fixed-up” folk songs, though
often quite lovely; and the accompani-
ments, whether via piano or orchestra,
are elaborately classical affairs, lush Ro-
mantic-Impressionist. Fittingly, Devrath
sings in an old-fashioned style, some-
times almost too “cute” and coy but as
often with a lovely sensuousness. Never-
theless, this collection is by no means
as moving nor as worthwhile musically
as the original Auvergne items, nor can
Devrath match Madeleine Grey’s aston-
ishing delivery.

Mozart: Die Zauberflote (The Magic
Flute); excerpts. Lear, Peters, Otto,
Crass, Fischer-Dieskau, Hotter, Wunder-
lich; Berlin Philharmonic, Bohm.
Deutsche Grammophon 136 440 stereo

Save cash if you must, and buy these
excerpts. But keep in mind that what
you get today on this type of disc is a
batch of small slices taken straight out
of a larger whole—the complete re-
corded performance. They frequently
sound just that way. Out of context, out
of their dramatic background in the com-
plete tape, they often sound strained,
seemingly nervous, somehow not “right.”
There is every reason why they should
be.

Opera, remember, is a big show with
large-scale over-all dramatic shape. Good
singers know this and sing for the whole,
not merely for the separate parts. Even
when the parts are nominally separated,
as in Mozart. If you eavesdrop on their
whole, as here, you can expect to find
things less than perfect for your bits-
and-pieces listening. The thing to do is
to splurge and get the whole opera! It’s
worth it.

I enjoyed most the singing of Fritz
Wunderlich, the tenor (his music is slow
and contemplative, hence easier to get
into in excerpt form) and least that of
Roberta Peters, who sounds too Ameri-
can in this very continental ensemble.
But don’t judge any of these singers on
this excerpt basis.

Audities

Sound of Steam—Excursion Portland
Me. to Island Pond, Vt.

Sound Service Co. S$-2660 mono

(P.O. Box 51, Woodfords Sta.,

Portland, Me.)

Tired of all this classical music stuff?

So was I, when I got this in the mail.
I =njoyed every steamy moment.

A good idea: there’s a second-by-

second log, on the jacket, telling what’s

happening and when as you follow your
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own stop watch or timer. Helps a lot—
especially the brief, one-word aids next
to the timings: Take Up, Slipping, Pet-
cocks, Echoes, Slow Down, and so on.
You can follow it all very easily. 1
had a timer in action and things didn’t
come out quite right, but presumably
that was the timer’s fault.

The train was a 1965 fan train from
Portland Northwards, and the enginc
came down from Canadian National to
pull the cars up into Vermont on the
way back home. It’s nu petty little
switcher—this is a big one, to wit, No.
6218, 300 tons big, looks like a 4-10-4
to me. We are on board the train (port-
able recorder) all the time, mostly out
between cars, sometimes inside.

Neatest trick of the year: The two
timed sides add up to 51:05, under an
hour, and the sound is uninterrupted—
the engine’s beat is heard steadily, faster
or slower, right through. No sudden
changes, denoting an edit. Yet the total
distance is 149 miles. Maybe they took
out a few stationary moments, but T
didn’t spot any tape joints while in mo-
tion. Darned good job! Or maybe they
really went that fast???

lves: Symphony No. 2; The Fourth of
July. N. Y. Philharmonic, Bernstein.
Columbia MS 6889 stereo

Good old Ives! As I always say, if
you don’t take this old man too seri-
ously, he is bound to be the best of fun
for any solid hi-fi American ear. Just
think. The Symphony No. 2 dates from
the turn of the century. And the incred-
ibly wonderful cacaphony of the “Fourth
of July” was composed in 1913.

The Symphony isn’t really very dis-
sonant. But it has all the Ives hallmarks,
including old fashioned hymns, “Turkey
in the Straw” and, especially “Columbia,
the Gem of the Ocean” (remember that
one?). All woven into a sort of Brahms-
Berlioz-Wagner texture—European mu-
sic trying its damndest to acclimitize it-
self into primitive Danbury, Connecticut!
It’s a grand, indigestible mixture as us-
ual; but Ives is for real, even so. A
great old guy.

“Fourth of July” is Ives in his later
stages. Same old mixture of tunes—but
now he’s found the way to thumb his
nose at everybody and say what he
really wants to say—dissonance. It’s
crawling with it. But the old tunes are
still there, including—natch—*“Columbia,
the Gem of the Ocean.” The fireworks
in this piece make for the most outland-
ish orchestral noise anybody will ever
hooe to hear. Tt took two conductors to
manage it. Seymour Lipkin helped Mr.
Bernstein out in the musical crisis.

Frescobaldi, Monteverdi: Arie musicali.
Collegium Musicum of Berkeley.
Cambridge CRS 1708 stereo
For many years the difficult, late music
of Monteverdi has been oohed and aahed
at by the dedicated. But in most per-
formances it has made precious little
sense. You just can’t do Monteverdi
with big, Romantic, opera voices and at
a dirge-like crawl! That’s been the (mis-
taken) style, nevertheless, and still is in
plenty of performances. Nor do fancy
modernized arrangements, with piano or
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orchestra, do any more for the music.

This scholarly performing group makes
better sense, and hence communication,
than any I’ve heard so far. Their schol-
arship is excellent—that’s easy. But they
also have a feeling for proportion and
word-rhythm that prompts them to sing
the music “up to time,” so it actually
moves—instead of perpetrating the usual
religious snail’s-pace. Done in this rea-
sonable fashion, the music makes sense
for anybody’s ear. Both Monteverdi and
Frescobaldi, he who was once thought
of as a keyboard-only composer. Here,
Frescobaldi is acting like M. himself,
and doing it very nicely.

The principal singer is the soprano
Carole Bogard. She’s good. She comes
nearer than most to making intelligible
not only the fancy turns and twists of
the music but even the strange orna-
ments, notably that strangled “uh-huh-
huh-huhhuhhuh” ending which was the
precursor of the later and much more
familiar trill. Some singers get apoplec-
tic over this thing, they try so hard.
Bogard just sings it, as though it were
easy. (It was—once.)

Bogard is a curious mixture here. Her
lighter tones are lovely, she makes rav-
ishingly accurate sounds in many of the
complex passages in this music. But
when she sings loud, the typical Ameri-
can “shatter” occurs—hard on the mike;
the tone goes unfocused, the pitch be-
comes vague, the musical sense suffers.
Some of her colleagues do the same
thing.

It might be added that the California
Italian produced by these singers ain’t
much. It’s too diphthongic. “Che” (with
a K) is not “Kaye” nor is “mio” a
species of cat’s miouw. What is needed
is the pure vowel sound of any Latin
language, mostly absent in English and
American, essential in Italian.

The numerous works are accompanied
by two small sizes of harpsichord, once
an organ, and once a chitarrone, a long-
handled lute-like instrument. More in-
strumental bass support would have
helped sustain the interest, I think. Most
items are vocal solos or duets. Beyond
these, the trios and one quintet tend to-
wards the usual non-blend of today’s pro
voices. Two solo keyboard pieces, one
to a side, are played by the group’s
leader, Alan Curtis.

Special P.S. That second soprano you
hear on band 4 of Side I—he is a so-
prano, not a contralto-—is the counter-
tenor John Thomas. Highest I've ever
heard.

Hither and Yon

Edward R. Murrow—A Reporter Re-

members. Vol. One: The War Years.
Columbia 02L 332 mono

There are only two voices on these
four long LP sides, and one of them, an
announcer, merely says occasional dates.
All the rest is Edward R. Murrow, speak-
ing from London in the original and
(for us oldsters) vividly remembered
on-the-scene CBS broadcasts during the
war years. It is a most moving slice of
real history-in-the-act, such as no later
“re-creation” could ever possibly achieve.

At first you think it’s going to be
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monotonous as all get out. That flat,
straightforward voice, always the same,
the lo-fi sound (but clear enough, al-
ways), the very brief interruptions be-
tween the successive broadcasts, all favor
somnolence—if you don’t listen too hard.

But you will. You can scarcely help
it. The man was a natural dramatist and
word painter, he had an entirely easy
American style without fancy pretention,
yet expressing profound ideas and emo-
tions. His casual accounts of what was
going on in those crucial days, his fervor
and anguish and his admiration, all come
over with amazing immediacy, as he
takes us here and there, recounting the
day’s events or, occasionally, giving us
on-the-spot coverage of the war itself.

The most dramatic moments in these

accounts are two. First, an actual Lon-
don air raid warning very early in the
war, before any actual bombing; you
hear the sirens going off, guns and
shells popping, and your hair curls—
mine did, anyhow. A terrifying sound.
The other is entirely drama—Murrow’s
recounting of a bombing flight to Berlin,
very soon after he got back. No sound
effects here; just words. But the picture
of war in the air over Berlin is shud-
deringly real.

I think the most important message
one gets from these Murrow talks is the
actual sense and feel of war-time—the
heightened awareness, the tension, the
heroics, the “we” and “they,” friend
and enemy, the sense of monsters on

one side and saints on the other, the

humble gratitude of people for the mere
existence of other people on their own
side, a most revealing contrast to our
own present terrible sense of frustration
and insecurity. It is an implacable fact
that war brings out both the best and
the worst in men. That is what you hear
in this recording.

The Moldau And Other Favorites. N. Y.
Philharmonic, Bernstein.
Columbia MS 6879 stereo
It doesn’t take much to describe this
record. Lennie B. has always had a way
with sweet-type Romantic music and
he has a good orchestra which Columbia
knows how to record very nicely. So
here you have a lovely collection of old
Bohemian favorites. I like, I like! Def-
initely. &£
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fnputs and Audio Sensitivlty (for rated
output) — MAGnetic PHONO: 2.5 mV
TAPE HEAD: 1.5 mV
CERamic PHONO: 55 mV
TAPE MONITOR: 200 mv
Auxiliary: 200 mV
Output Terminals and Jacks —
Speakers: 8 ~ 16 ohms
Stereo Headphones Jack
Simultaneous Tape-Recording jacks,
equipped with ““TAPE MONITOR"' switch.
Tape recording/Playback; (DIN standard)
Equalization Curves — PHOND; RIAA;

APE NAB
Filters — LOW: cut 9 db (at 50 cps)
HIGH: cut 11 db (at 10,000 cps)

POWER SUPPLY. ETC.
Protection Clrcult — Electronlc Switch
Line Requirements — 115/230 volts
(switchable) 1.8/1.9 amp. 50-60 cps.
175 watts (Max)
Tubes — 6HA5 (1), 6CW4 (2)
Dlmenslons (Over all) —
16~ s (H ) 13'%,” (D)
405 (W) x 137 (H) x 350 (D) mm
Welght — Net 25 Ibs. 5 02./11.5 Kg.

PIONEER ELECTRONICS U.S.A. CORPORATION

350 FIFTH AVENUE/NEW YORK, N.Y. 10001

@ “A MARK TO REMEMBER"

Check No. 77 on Reader Service Card.
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WORTH
WAITING
FOR!

DYNACO
STEREQ

120

Complete specifications
are available on request.

DYNACO INC.

3912 POWELTON AVENUE,
PHILADELPHIA, PA. 19104

Check No. 78 on Reader Service Card.
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LIGHT LINTENING

AVING ATTENDED ALL the New York
H High Fidelity shows, I'm tempted,

in weighing the 1966 affair, to
think back to earlier shows when the
sound the budget could afford fell very
sweetly upon the ear. You don’t have
to be a millionaire to select a system at
the N. Y. show these days that will
perform well in the home but a well-
heeled imagination doesn’t hurt. Far too
often, you have to imagine, on the basis
of fairly wide experience, how a particu-
lar component or complete setup will
sound in your living room. Perhaps the
acoustics of the earliest New York dis-
play rooms really did have a sweeter
sound, as some veterans contend to this
day. We’ve now reached the point where
components aimed at the highest audio
budget fare little better at the N. Y. show
than current low-ticket items if the ex-
hibitor is off on his luck when he draws
for the room that will be assigned to
him. Even with the best of luck, he can
still run into difficuity. This can be
downright rough when over a year’s in-
vestment of time and money has gone
into the design of a 200-watt solid-state
amplifier (a limited-market item at best)
only to have a peak in the display room
acoustics hobble its performance. Any-
one building a sophisticated product for
today's market can only hope that vis-
itors attending the New York show wili
be sophisticated in their ability to make
allowance for the display facilities. As a
visiting record reviewer, most of my
attention, as usual, was directed this
year to improvements in the stereo pick-
up cartridge. The disc is still the major
source of music on the market and a
better cartridge can frequently be the
biggest factor in updating an already
presentable sound system. While advo-
cates of both moving coil and mioving
magnet had improved versions of their
respective designs on hand, I came away
from cartridge displays this year with
the distinct impression that, for the sec-
ond year in a row, the biggest break-
through in dollar value for the con-
sumer had occurred in the ceramic pick-
up. In an exhibitor’s room smaller than
most, a ceramic cartridge with lower
mass (and letters LM in its designation)
promised to turn out a very good ac-
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Chester Santon

count of itself in living rooms next year
at the amazing price of 15 smackers in
American currency. The pickup brought
back memories of pioneer high fidelity
shows when the very reasonably priced
General Electric mono cartridge lured
much of a nation into giving components
a try.
Manny Albam: Brass on Fires
Solid State 18000
The appearance of a record label with
a title such as Solid State can be taken
as a sign that disc makers who've never
shown interest in component playback
equipment are becoming aware that it
exists. This new label is a division of
United Artists, whose devotion to good
demonstration material on discs has been
sporadic at best. Solid State’s initial re-
lease consists of six records, none par-
ticularly serious in nature. Included are
albums by Jimmy McGriff devoted to
soul and big band material, an exotic
Kokee Band, whatever that is, some jazz
by Thad Jones and Mel Lewis, and a
vocal disc by the Will Bronson Singers.
Manny Albam’s album featuring brass
instruments is as stringent a test vehicle
as any in this new series which employs
solid-state equipment in all principal
phases of the record making process.
UA’s new recording console contains
today’s apparently inevitable twenty-eight
microphone inputs, thereby giving the
producer a potential for seven times
the “adjacent mike” distortion he could
theoretically command with only four
mike inputs. All post mixing (a corol-
lary evil once you’re committed to a
sizable bundle of mikes) was done on
transistorized gear and monitoring is
stated to have taken place on home
music systems. Neither homes or sys-
tems are identified. The studio recorder
was a solid-state Scully four-track, model
#280. Amid the array of microphones
was a Sennheiser MKH 404 with solid-
state r.f. circuitry. The other mikes in-
cluded Telefunkens, Altecs, and AKG’s.
It's quite possible that most knowledge-
able listeners, upon screening this rec-
ord, will go along with the producer’s
contention that less limiting and com-
pression took place in the manufacture
of this record than we usually find in
pop releases. The sound is pleasantly
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free and wide in range even on a good
tube system. (There are such, you
know.) The only hitch, if you can call
it that, occurs during the work of the
quartet of trumpeters hired by Manny
Albam for the occasion. Some good
pickups of fairly recent design may not
be too happy when tracking the quartet.
The 1967 crop of pickups introduced
this fall may have less difficulty with
the trumpet passages or they may merely
reinforce my present suspicion that the
roughness on the record occurred when
sound waves of these instruments made
first contact with the single Telefunken
set aside for their pick-up. The four
trumpeters were seated around this mike
facing one another as each man boxed
the compass in a tiny circle. The dia-
phragm of the mike was directly in line
with the height of the instruments and
at no point was the bell of a trumpet
more than two feet from the mike. Does
one have to be a physics major to sus-
pect that some distortion took place
before the sound entered the microphone
as the wave forms of opposing trumpets
met head on? At any rate, the rest of
the orchestra—trombones, french horns,
drums, bass, guitar, and bongos—fare
better than the trumpet quartet under
the searching scrutiny of solid-state re-
cording gear. The tunes selected are fine
old favorites that lend themselves easily
to the Albam brass treatment. The re-
lease is a good start in the right direc-
tion on the part of United Artists. It
would have been better still but for the
arbitrary placement of the four trumpets.

Saxes Mexicanos
RCA Victor LSP 3640

Some musical outfits exert an influence
on the record-buying public far greater
than their size would indicate. On this
new disc we find the influence of the
Tijuana Brass style in the playing of
two alto saxophones. The result is a
sound few of us expected to hear in
wind instruments so closely identified
with non-Latin music. When Herb Al-
pert’s Tijuana Brass made its very first
appearance on records and tapes in the
summer of 1965, few people in and out
of the industry suspected that this would
be the hottest attraction in many a mu-
sical moon and that its enormous appeal
would persist for an entire year. Any
one who heard the early Tijuana Brass
releases at the 1965 N. Y. High Fidelity
show had reason to suspect that Alpert
would go far on the basis of sound
alone. His label, A and M, was totally
unknown at the time but shrewd ex-
hibitors at the show were quick to press
his discs into service. Manufacturers of
solid-state amplifiers and preamps were
particularly pleased with the way Tijuana
Brass discs revealed the crisp response
their luxury-price units were capable of
turning out. Now, after a year of listen-
ing to the Alpert group on all sorts of
equipment, including the mundane sound
of TV, it is easy to see why his music
sounds as clean as it does on a good

(Continued on page 69)
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No, the price is not high. But ignore the price tag if perform-
ance is your goal. We do. In fact, Bob Tucker, Dyna's Sales
Manager, has a standing offer to pay $500 for the preamplifier
that will outperform the PAS-3X on an overall basis. In the past
several years, many have tried and none have made the grade.
A detailed list of the criteria is available on request, but these are
the most significant:

e Harmonic distortion and e Gain

spectrum analysis Transient performance; tone
e |ntermodulation distortion bursts; pulse tests
e Flatness of frequency Thermal stability

response Channel separation
¢ Equalization precision Freedom from overload
¢ Wide-band unweighted Effect of volume control

signal-to-noise ratio on performance

Everyone knows that Dynakits are best for the money. Those who
have the proper test facilities agree that Dynaco performance is
unequalled regardless of price. With low noise, lower distortion,
full control flexibility, functional simplicity, unmatched relia-
bility, and extraordinarily low cost, it's easy to see why there are
more Dynaco preamps in use than all other makes combined.

We're serious about economy, too. Every Dynakit is engineered
to cost less when you buy it, and as long as you own it. Any
engineer can come up with an expensive design, and many of
them are good. But it takes a bit of genius to make it better for
much less.

The PAS-3X is a tube design. Soon we will introduce the PAT-4,
which will occupy the same position in transistor preamps as the
PAS-3X has earned in tube equipment. No, the PAT-4 will not be
better than the PAS-3X, nor is it intended to replace the PAS-3X,
but it will have some features to justify its moderately higher
price. Either the PAS-3X or the PAT-4 is ideally suited for both
tube and transistorized amplifiers.

oynaco Inc.

3912 POWELTON AVENUE PHILADELPHIA, PA. 19104

Check No. 78 on Reader Service Card.
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Tape Guide

HERMAN BURSTEIN

If you have a problem or question
on tape recording, write to Mr. Her-
man Burstein at AUDIO, 134 North
Thirteenth Street, Philadelphia, Pa.
19107. All letters are answered.

Q. The problem appears to be that
my tapes are sticking together—each
layer sticking to the layer below. When
the tape becomes unstuck, it causes a
bad flutter in the recording. At first 1
thought it might be the particular tape
reels that I was using, having sharp un-
deredges. While this may be a contribu-
tory cause, I do not entirely get away
from the sticking by going to other reels.
The problem is less with Mylar tapes,
but it is still present even with these.
All this has brought me to the tentative
conclusion that the present dry weather
has caused a static charge to be built up
on the tapes, causing the layers to stick
to each other. Do you believe this
could be the cause? Is there some way
that I could disperse a static charge?

A. T have discussed your problem with
an authority in the tape manufacturing
field, and his opinion is that the problem
is not one of static charges but of the
chemical formulation employed in the
binder that holds the tape oxide and
bonds it to the base. His suggestion is
that you try other brands of tape than
the ones you have been using. If, how-
ever, the problem is one of static charges,
try winding the tape from one reel to
another at operating speed before you
use it for recording. This slow winding
process may release the charges. Alterna-
tively, you might try rapidly winding the
tape from one reel to another.

Q. In the January, 1965, issue of
AUDIO there was an article on taping old
records. The article mentions a variable
low-pass filter that appeared in the
March, 1954, issue of Aubplo. I would
like to know if you would send me in-
structions on how to build the filter or
if it is possible to buy such a filter.

A. T suggest that you query the author
of the article about the filter. However,
I would like to mention that there are
other ways of reducing record noise when
copying a record onto tape. One way is
to record at slow speed, which results in
treble attenuation. Another is to use the
treble filter in an audio preamp. Some
preamps have the tape-output jack after
this filter, which is what you want.
Others, however, have the tape-output
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jack before the filter. In this case you
would have to feed the tape recorder
from the preamp’s regular output instead
of from the tape-output jack. Still an-
other, but less convenient, technique is
to increase the bias current employed in
the tape recorder, thereby achieving a
sharp treble cutoff; but this is only suit-
able for the person with the necessary
instruments for measuring bias, so that
correct bias can be restored; sometimes
the tape recorder includes a VU meter
that can be switched to read bias.

Q. In playback, 1 pick up a nearby
radio station with my **** tape re-
corder. Can you please suggest a rem-
edy?

A. Try placing a 1000-ohm resistor
between the playback head and the base
of the transistor in the first playback
stage. Also try a capacitor of about 25
pF between the base side of this resistor
and ground. I have discussed your prob-
lem with the manufacturer of your ma-
chine, and he thinks your problem might
be solved simply by shielding the play-
back head. He recommended that you
try placing a piece of aluminum foil
about this head. If this doesn’t work,
he suggested that you write to him and
he can supply a shield designed for your
tape machine. Another suggestion is
that you try an earth ground, namely a
heavy wire from the chassis of the ma-
chine to a cold water pipe or similar ob-
ject (never a gas pipe) that makes firm
contact with earth.

Q. I intend to purchase a high fidelity
stereo tape recorder costing between $300
and $500. I would prefer that the ma-
chine be a complete reproduction system,
although 1 have not excluded the pos-
sibility of obtaining separate speakers,
and I am therefore leaning to the ****
tape recorder. I would like your opinion
with respect to the quality of this ma-
chine, of its speakers, of its tape han-
dling characteristics, of the difficulty of
getting replacement parts, and of diffi-
culty of getting adequate service. 1
would also appreciate your opinion of
the quality and relative merit of the fol-
lowing tape recorders (six were listed by
the correspondent). Important factors to
be considered are reliability, quality,
quality of workmanship, and ease of get-
ting repair service.

A. As I have pointed out before, and
apparently it requires repeating, this col-
umn cannot comment on specific audio
components. Therefore I can only make
some general remarks about your choice
of a tape recorder. In picking a unit,
you should rely as much on the evi-
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dence of your ears as on any other sin-
gle factor. If one machine sounds as
good as another to your ears, then you
don’t need anyone else’s opinion as to
which machine sounds better. On the
other hand, you can be guided by com-
petent opinion, particularly as expressed
in equipment reviews, with respect to
quality of construction, durability, and
similar matters that are not immediately
apparent to the ear or eye. If you buy
a well-known brand, it is not likely that
you will have difficulty in obtaining re-
placement parts and service.

Q. I would like to buy a high-quality
FM tuner and play this through the am-
plifier and speakers of my tape recorder,
instead of having to buy a separate am-
plifier and pair of speakers. How good
a system is this likely to be, and would
there be any harmful effect on the equip-
ment?

A. 1 see nothing wrong with playing a
tuner through the amplifier and speakers
of a good tape recorder, except that the
sound quality will not be as good as
through a high-fidelity amplifier and high-
fidelity speakers. There would be no
harmful effect on the tape recorder or
tuner.

Q. I would like to play my a.c.-d.c.
FM-AM stereo radio through my tape
recorder, but have been told that this
would make for excessive hum. Is this
true?

A. I strongly discourage the use of an
a.c.-d.c. device, such as your radio, with
other audio equipment. Not only is there
the hum problem but, more important,
there is the problem of a.c. on the chas-
sis and consequent danger of a lethal
shock to the user. Connecting the radio
to your tape recorder would possibly put
a.c. on the chassis of the recorder. The
radio itself is constructed so the user
doesn’t come in contact with its chassis.

Q. 1 am using a **** rape transport
for playback only. 1 plan to equip it
with a two-track playback head and a
four-track playback head, and 1 am in
search of a playback amplifier with the
appropriate equalization for 7.5 and 3.75
ips. Can you recommend a commercial
unit or supply a schematic from which I
could construct such a unit?

A. T cannot recommend a commercial
unit but can direct your attention to
what appears to be a fine circuit de-
scribed in the October, 1964, issue of
Avuplto. This is in the article by Abajian
and Jones beginning on page 22. For
your purposes you would be interested
in constructing only the playback ampli-
fier portion of the tape preamp de-
scribed there. The circuit appears rela-
tively simple and provides for 7.5, 3.75,
and 1.875 ips equalization.

Q. Where can I buy a stroboscopic in-
dicator of the type that is rested lightly
against the moving tape?

A. I suggest that you write to the fol-
lowing:

1. Dubbings Sales Corp., 226 Frank-
lin Avenue, Hewlitt, L, 1., New York.

2. Orrtronic, P. O. Box 27, Opelika,
Alabama.

(Continued on page 71)
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The AUDIO Annual

Tape Recorder Compendium

NY COMPILATION OF FACTS regarding tape recorders

is subject to the inevitable weaknesses (and

strengths) of such projects. We have tried to be as
accurate and complete as possible, but we are, after all,
as human and thus as fallible as anyone. Between edito-
rial, typewriter, and typographer many an error can
creep in. We can only hope that we have been successful
in catching every one of them.

No attempt is made herein to list every machine that
is being distributed. We have deliberately left out those
blocks of manufacturers that do not offer equipment pri-
marily to the components field. However, we have listed
non-component machines when they are products of
makers that do primarily service this market.

The layout is simple. All listings are alphabetical by
manufacturers’ popular name. Nothing original here. What
is unique about this tabulation is that we have left out
some specifications that are normally quoted for tape re-
corders. These are those figures that are so non-standard

Ampex 800 Series

(or similar) that their inclusion has no meaning. In the
everybody’s-got-the-same category is frequency response.
Omitted by reason of non-standardization is signal-to-noise
ratio.

We have tried to make the charts self-explanatory. This
is the same format that is now standard in our annual
August Product Preview issue.

It thus remains only to say that a blank space in a par-
ticular column is indicative of non-relavancy, while a dash
is a mark of our lack of this particular information. The
last column of Special Features represents manufacturers’
own comments about their products. The prices quoted
are the ‘list’ prices. Some will be discounted, others will
not. We can only continue to advise shopping for price
as well as quality. Remember that tape recorders are so-
phisticated components. Something can go wrong with a
machine, new or otherwise. So be as sure of the reliability
of your dealer as of the price.

"
s Y g,
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Wow and
Flutter %
MANUFACTURER SPECIAL
FEATURES
- . f

AMPEX 860 1%,[2 [R/P[4 | Stereo| ] [Ind. b Belt 71 015]0.2 ~lweo(ves [1 [z | - o 319.00 | Basic deck without
3%, ‘E power amps; Model
A 850-5269. Reverse

playback: Model

] ) 890-5389.

985 (l”., 3[(R/P|4 S 1 |Ing. - Belt 7 0.15 0.2 - - :Yes = = - No |2vU - - - 599.95 | Built-in FM-Multiplex
%, E tuner all enclosed in
A R/P | a walnut cabinet.

i +— I | = | | _L Reverse play

1160 U, |3[(R/P|4 S 1 |ind. - Belt 7 | 0.aslo2 - | 160 | Yes |3 250k - No vu Low | 19 x 37 469.00 | Automatic thzeading.
3%, E | imp, | 13% x | Model 1150 deck:
7% % $399. 1165 unit has

1 | | reverse play: $489.
4 1 —

2060 Vg, 13 {R/P|4 S 1 |Hyst. - Beilt 7 0.12 | 0.15 | = |15 ]’Yes 3 250k - No |Neon | Low | 19x | 37 509.00 | Automatic threading,
%, E sync. imp. | 13% x automatic reverse
| |Re | ! | | | % | play.

. e — 1 T T 1

RP-10 Y|4 | E 42 |S 1 [Hyst. Belt 7 | 0.18]0.25 = - | No = - l - - | vu 600 |19 x 44 | 1295.00 | Deck only. May be
4, R sync. | 8% x remote operated. Has
3%, P | | 3 additional 2-track
%, |P I ] | I | play only head.

15 | I | . - l | S
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Concertone 803

Concord F-100

MANUFACTURER

Wow and
Flutter %

/

Mic, input

/)

SPECIAL
FEATURES

CIPHER

No

Buift-in speaker,
self-contained car-
IyIng case.

98

No

249.95

Speakers In case fid,

2vU

37

350,00

Speakers in case lid,
automatic cutoff,
$-0-S, S-W-S,dual
earphone outputs.

‘ autamatic cutoff.
1

300

et
=
Rl

2w

38

169.95

Two built-in speakers
in self-contained
carrying case,

CONCERTONE

s
2
1
-
)
1
1
b
&

Hyst.
sync.

mmUvOaAm

hiZ2

hiZ2

2vu

Low
imp.

§19.95

343 Reverse-0-
Matic operation,

all wansistot-design,
add-a-sound and echo
recording, self-
contained in carrying
case. Model 804B is
deck only version,
price $449.95. Model
805 s the complete
unit plus the Norton
power amplifier, list
price $589.95.

727 M| 3

m
-
©»

hiz

hiZ

No

2vUy

289.95

Battery-operated
stereo recorder.
built-in stereo
speaker pair, self-
contained carrying
case, uses 6 "'D"
cells, may be used
with included a.c.
adapter. S-W-S, pro-
vision for micro-
phone control of
type motion.

Has

CONCORD

. 2[e {4 |s
7%

Sync. - Belt il 0.18 = - -

2vy

30

13x
13 x
20

40

349.95

Automatic reverse
play. Autematic
shutoff, Two
speakers in split-type
case, S-W-S.

727 3,2 € 4 0.18 - - -

©»

Sync. = Belt 0.15

2vU

30

13x
13x
20

40

299.95

As above with no
reverse record o5
play.

T
700 Sync. - Belt 7 0.2 |0.24 - - -

444 T4,| 2 |E 4 s Sync. - Belt 7 - - - - =

F100 Servo - -

diive

i —4
+
|

A - | = | = |Yes|1

Spec.
0.025

| |

R/P

52

—

vu

High
imp.

11x
12x
18

30

249,95

Automatic shutoff,
two detachable
speakers.

Yes

Neon

199.95

Self-contained
carrying case, S.w-§,
one speaker in case
with second in de-
tachable cover.

WWW areecikneatdrdiahistony com

vu

8x
4% x

99.95

Battery operation
from 5 “‘C’* cells of
I from a.c.
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Crown 800 Seri

es

Heathkit AD-16

Wow and
Flutter %
MANUFACTURER § SPECIAL
FEATURES
CROWN 85724 Plug-in modules;
glass lifters, remote
control option. Other
| speeds and head con-
J. | | figurations available.
— S+ - 4_. el e = S TN S—
$s822 Hyst. | Ind Belt |10% (0.9 (0.8 |1 |99.8| 38| No [0.15]100k | 100k |ves |2vu |5 | 19x 50 | 1440.00 | As above.
sync. 9x
17y
f——=. — = — — 1 1 — ! —
DYNACO Beocord Hyst. ~ | ldles 7 0.07 (o011 |1 180 | Yes | 0.05 | 200 100k Yes |2 VU - | 18x 46 | 498.00 | Slide mixing controls;
2000 sync. 14 x 6 selected inputs by
‘ 10 means of plug-in
| boards. 2-track re-
| 4 il
= - e { 1 +— 1—* 1 4 corder avail
EiCD RP-100 ™, 3|E 4 IS 3 |Hyst. | nd Belt 0.15 | 0.29 — | 4 [No |05 |3k 600 Yes | 2vU ~ |18, x |48 299.95K| Deck only, S-0-S.
3 R |syn. [ 13%, x 450.00W|
_ mam 1 L S O ISR I N R | ] i ™
HEATH ’Elﬁ 7,3 |E 4 TS 3 |Hyst. | Cap. Belt 8Y, 0.18 1025 (15 |99 [120 | No | 0.28 | 50k 50k Yes [2VU [ Low | 17%x |35 414.00 | All solid-state kit,
3 R syn. |ind. 134 x This is a Magnacord
_ | P | I N | 8 1020 in kit form,
| KNIGHT 4450 | .3 |E 4 S 7‘4—pole Take-up | Belt 7 0.02 |0.03 |1 |99.8| 90 ' No |3 3000 1k Yes | 2VU | Low | 14x |30 299.50 | All solid-state. Three
| KEA R Ditect imp. | 14 x hyperbolic heads; has
P ind | | | 8 sound-on-sound and
echo. Selector con-
| | ‘ tral keyed to six
indicator lights.
S — 1 § 1 B - Y N S S — - -
KNIGHT-KIT KG-418 [ 7%, (3 | E la N 2 |4-pole| Take-up | Belt |7 0.02 10.03 |1 99.8( 90 | No | 1-5 | 3000 50k Yes [ 2VU | Low 249.95 | As above. Earphone
kA R direct | mp. output for low-impe-
. B | —|—P——0- Il J ind. R ) I _ i f dance phones.
KORTING TR-4000 |V, |3 E 4 s 1 - 7 0.17 {0.2 120 | ves | 200 Eye 20%x |33 399.95 | Self-contained carry-
3, R 14 x ing case, echa,
| ™% | |P 1 | 8 S-0-S, SW-.
| - T T —
| TR-3000 }3%.|2 |E 4 S 1 B - 7 0.1 - - Yes 200 e — | Eye 200 x |36 299.95
7 RP ' ] I ‘ | ‘ I 13x
A
I | | L | I |
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Magnecord 1022

Flutter % /
, $ / ¢
& ¥ &
Q
MANUFACTURER & SPECIAL
// FEATURES
A / Vi
LAFAYETTE | RK-880 1 8| - ~ x|z ] 249.95 | 5-0-5; individual bias
RADIO B 7x | adjustment; tape
l 11%, l equalization adjust;
J | L l | headphone jack.
RK-860 |14, |2 fewore] | 19,x |25 | 219.95 |5-05; SW-S; two &
¥, T | X 7-in speakers,
1 14 | direct phone pick-up.
7 | |
RK-880 1%, |2 |E 1 [4-pole . — 1% |24 | 169.95 | Two Seinch speakers;
I %, | |R | . Th%x | S-W-S; direct mag-
7Y, 14 phono pickup; solid-
’ l | _l_ l l | | | state circuitry.
RK-820 |14, |2 |E 1 [4-pote 96| - |No [16 |10k [sook | - [2wu| - ] - |15 | 109.95 | 5-#s; solig-state
3., R | I pre-amps; automatic
™ 1 { 1 | shut-off.
RK-830 (1%, |3 |E 1 |4-pole 99 | - |No [16 |lok | S00k 2wu | - [12x [15 | 159.95 | Tape and input mon-
3%, R | 6x itoring; §-0-S; S-W-S;
re P | 10% solid-state preamp.
P 4 - 1 u - 1 1
MAGNECORD 1020 ¥, |3 |E 4 s 3 |Hyst. — |80 |No |1 S0k 22 Yes | 2VU |Low | 17% x : 35 §70.00 | Oual stereophone
7% R syn. imp. | 13%, x jacks; atl solid-state.
3 &%
| L — — N i N - 4 | 1 —
1024 ¥, [3[E [4 S |3 [Hyst. |ind. Belt |[8% [0.18 (0.25 |1 80 |No |0.32 | 50k |22k  |Yes | 2vU |Low |19x |48 | 648.00 | As above plus 2-
7% | R syn. | imp. | 15%x | | speed motor; separate
P l | 12 | meter switching;
S B ) - | | B | | In | master gain control.
1021 3 |3 |E |1 M 1_3 Hyst. | ind. Belt 84 0.17 |0.25 |1 — |80 |Yes|.038 |150 22 Yes |vU 150 [19x |48 708.00 | Broadcasters spe-
Ty R syn. | 1600 |15% x cial-speed and
P i 1 bal. |12 track options.
| e _ L il .
| 1022 T4 |4 |E 2 s 3 |Hyst. |ind. Belt 84 15 s/ 1 80 |No |.038 |150 22 No | 2VvU [i50- ]19x 48 |1788.00 |As above plus I3
‘ 15 [R syn. 0.15 [0.17 500 |15% x track play head.
P+P | bal. |12
— ~ “— 41— — — T 1 ——— - — t T
1028 ™, |3 (E 2 3 |Hyst. |Ind. Ditect | 10V |15/ |7V 1 45 |[No |.90 |150 50k No | 2vU |150- |12’. X TSS 1995.00 | As above without
15 R |syn. 0.1 [0.15 dBm | 1600 [17%x extia head.
| P | | 1 | ! lbal. |12
NEWCOMB TX-10-4 3‘3:, 3 § ]4 S 1 Hyns(. Belt 1015 10.15 (0.2 - [99.5(90 [No |2 500k Yes |2 vU ]Low 12 x - Joystick operation.
i l I syn. J imp. |63 x Has S-0-S.
- I8 1 L _l_ 1 | '_ %
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Norelco 150

Norelco 201

Korting TR/4000

Wow and
Flutter %
&
&
§
& R &
&/ . S /s N
WEANEIEAS &£ o & /8 i s /8§ R
MANUFACTURER /S S E/ S/ ESE ) € ATV A SPECIAL
& - £/ & FEATURES
NORELCO Catry- 1% [2|E 2 M 1| dec. - cart. - 0.35 - - 70 | Yes | - - - No | vu - Thx 3 90.00 | Battery operated-S ‘C'
corder R’P 9+ 4l x batteries, uses the
150 17 21y Norelco cartridge.
This cartridge is also
used in a variety of
mono and compatible
steres machines for
home and auto.
201 3%, [2|E 4 ] 1 - - - 7 0.14 - — | 90 |Yes | - - No | Eye |14'4x|13%x |18 149.50 | Pause control, 1
ns R/P 10x [ 13%x speaker in self-con-
H 6% tained case, dual amp
outputs.
350 1% |2 E 2 M 1| dec. - - cart. | — 0.1 - - | 70 |Yes - No | Auto — | 14hx a5 | 130. Cassette player/re-
R/P 9+ 8y x corder. Automatic
1% 3l record level.
420 1% |2E 4 S bl - - J/ - 0.1 - 120 | Yes - - Yes( Eye - |17x 22 239.50 | Pause control, duo
¥ R/P 14x9 play, S-W-S, one
i) speaker in self-con-
tained carnrying case,
second in removable
tid.
95 3% (2|E 2 M 1| - - - 7 0.2 - - — |Yes | — - No | Auto — | lalgx 12 179.50 |Self-contained case
R/P | 10xS with speaker, auto-
matic record tevel.
OKI 222 3, |2|E 4 H 1 - - - 7 0.2 - - - | = |Yes 10k S00k No | VU = [, x [16 149.95 | Mona record, stereo
) R/P 7x12% play.
§55 3%, |2|E 4 S 1 - - 7 0.12 | - - - | = | Yes 10k SO0k No | 2VU - - 349.95 |S-0-S, S-W-§,
b R/P | separate speakers.
3000 M, |2|E | 4 H 1] - - - 7 0.2 - - - | - |Ne 10k 500k Ne | 2VU Wyx | - 159.95 | Deck only, walnut
T4 R/P 8x housing,
| 10%
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Wow and Mic. input Qé? .
Flutter % & S &
L & &g = & f
/¢ s SIS/ 2
) & & @ ; &/ 8 * o
N & /S D . §/ ¢ /) SIS/ &
g Qg B £
MANUFACTURER £ & g’ » /s & & ,g} VA SPECIAL
L / 3 & FEATURES
A Q
/
PANASONIC RS-IOOOSTI!’/,, 4 4 3 = 0.15] 0.25 - = — | No 80k - |2vu |25k |16 x 21 | 5592 | £99.95 | Deck only, stereo
7 x9 phone output, auto-
matic reverse record
| and play, $-0-S,
$-W-S, echo.
—
RS770 | 3%, - - - - Yes — lavu| - |16%x | 30 | 279.95 | $-0-S, S-S, auto-
™ | 19% x matic shutoff, two
1y speakers in hinged
| | | case covers.
RS-7555 | 3%, 0.25 =T = Tves [ = T = Taw] - [13%x [2ry | 19995 [ s0-5, sw-s, two
7 | 1614 x built-in speakers in
8 self-contained
carrying case.
RQ-705 | 3%, - = - - - | Yes - No 12VU - (13 x |17 99.95 | Built-in speaker in
7Y% B4 x self-contained
13 | carnrying case.
Rs-780 | 1%, - |02 |03 - - | - |Yes |- - |2vu 18 x 45 349.95 | Automatic reverse
3, 18 x record and play, two
A 12 speakers on re-
movable wings of
self-contained
| | carrying case, stereo
: | phone output.
REVOX 636 3, E - - |1 — | 45 | Yes |1meg |Yes |2VU |Low [11%x |45 500.00 | Also available in
7Y% R imp. | 13%x | 2-track version or
P | | 18Y, in 7%-15 ips version.
| 2-track unit 15 aiso
| §500. 15 ips unit is
[ | | | $700.
- - 4 _
ROBERTS 17258L | 3%, Ind. 0.2 1025 (3 99 75 | Yes | 500,000 |No |2 VU | High | 13%x |33% | 389.95 | Records and plays
Ik | | mp. | 174 x back Lear-Jet type
| I 132, 8-track cartridges and
| reel-to-reel.
770X Uy | 1 Hyst. | 0.15|0.25 |3 [99.5 75 |Yes |15 (500,000 [1meg |No |2VU [Low [20x |47 | 399.95 | S-0-5, S-W-S; Cross-
3%, syn. |imp. | 13x Field head; 4-digit
- ™ + - | 9 counter.
5000 3%, 3 [Hyst. 0.12|0.18 |3 99.7 | 45 |Yes 1 100,000 | Yes {2 VU 1 Isk | 15% x |70 699.95 | S-W-S, Cross-Field
7' syn. 167 x head; piano key
9% controls,
4
JOOORX | 1%, Hyst. 0.15 [0.25 |3 99.5| 75 [Yes lm,mo]Yes 2VU |15 |15% x |45 579.95 | Automatic repeat;
3%, syn. 16", x automatic reverse;
| XS | 9% Cross-Field head.
3 T T
| 400X | 7%, Hyst. |0.12 |0.18 |3 99.7 | 45 |Yes 100,000 | Yes |2VU |15k |17% x |69% | 799.95 | As above plus
17 syn. 16 x $-0-5; SW-S.
l ] J J l 124%
- 1 1]
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Uher 7000D

Sony 660

- hy —
C 11

o6l (oD’

/ Wow and / &
Flutter % & 3 &~
Py *l“\
X
<
N&s
S/ 8
& L4
MANUFACTURER */ SPECIAL
/ / FEATURES
SONY- 660 3%, |4 E 4 S fws.oo | ESP automatic re-
SUPERSCOPE 7Y R/P verse; quad-radial
R/P 4-speaker system.
E
530 %, |2 )€ 4 N High 19% x |38 399.50 | Quad-radial &-speaker
3%, R/P | imp. 10 x sound; 20 w.p.c. am-
7Y | 15% plifiers; RPR auto
1 retracting pinch-
t | I | roller.
e = ot 4 1 _ S I 1 -y
260 3%, |2 )€ 4 S 1 [Ind. - Pulley | 7 0.1910.25 |1.5 [99.8 {120 | Yes Low High No |2 vu 21% x |34 249.50 | XL-2 Radial 2-
7Y% R/ 1 mp. 15Y x | speaker sound; solid
5
| I L I 1 1 4‘_ - I ) B state; 1ow.p.c. |
350 3%, |3 |E 4 S 1 |Hyst. - Pulley | 7 0.19/0.25 [1.5 [99.8 |120 |No - | Low High No |2VU - 177 x |20 199.50 | Tape/source moni-
7% R/P syn. | | imp. I | 12%6 x toring; phone jack;
| | | lS‘/,, solid-state,
250A 3%, |2 |E 4 S 1 {Ind. - Pulley | 7 0.19]0.25 [1.5 !99.8 (120 [ No ~ | Low I High TREXT = | 14% x ‘15’/. 149.50 | Solid-state.
7 R/ imp. | 11% x
.
S { — A S ___.J, . P =
TANDBERG 1 ¥ |3|E 2 M 1 |d.c - Belt 7 0.2 |03 0.5 |99 80 |Yes |4.5 | 200 = Ne |VU 600 |13 x 71 $95.00 | Electronic tape
1%, R 10 x speed control.
3%, P 4 Solid-state.
% | 1 N N I N B I I N
12 1, 2] 4 s |14 - |Bent 7 |015(02 |05 (93 |115 |Yes 0.15-] 200 Imeg. [Yes |Eye |Low |15% x |23 498.00 | Bass and treble play-
3, R/P |pole imp. | 11%%, x| back control.
7Y% " Solid-state.
_ ) ESES S - S S S S + |
64 1, |3|E 4 S Hyst, - Belt 7 0.1 [0.15 (0.5 (99 [100 [No [1.25|5meg. |lmeg |Yes |Eye |Low - 498.00 | Deck only. Solenoid
3%, R syn. imp, operation for rempte
7Y P | start-stop.
— g o A OB R NS W S S S e
92 V4, |2|E 2 M 1[4 - Belt 7 0.15| 0.2 - B — [Yes| - | 1lmeg |[100,000 No |2 15x 2 256.10 | Model 92F identical
3%, R/P pole eyes | 8% x except it has remote
% 113, control solenoids
built in.
- — S - = S
UHER 5000 ¥er|2|E 4 M 1 [Hyst, - Idles 3 0.1 | 0.1 - - | = | Yes |.075] 200 1 meg. 1 No [vu Low [6x 16 300.00 | Self-contained carry-
%, R/P |syn. I imp. |10 x case, provision for
3%, | | 12 shide-sync. One
i 7Y% ! _L_ 1 ) 4»_ Ll . 0 burlt-in speaker,
6000 3%, |21 E 2 M 1 [Hyst. = Belt 7 0.1 |0.15 = — | Yes | .075 | 200 1 meg. [No vu Low ] 14 x = 160.00 | Self-contained cairy-
A | R/P syn. imp, |13 x case, provision for
| 7 slide-sync. O
| sync. One
1| g 0 - . | built-in speaker.
7000D 3, (2| E 4 S 1 |Hyst. - |Belt 1 0.1 }0.15 - — | Yes | .075 | 200 Imeg. |No |wVU Low [1Sx 16 230,00 | Two built-in and two
7% R/P syn, | imp, | 14 x extension speakers.
7
et T B N P 1 — P -
8000E 3% |4 E 4 S 1 | Hyst. - |Belt 0.1 [0.15 - - | — |Yes |.075| 200 1meg. |Yes |2VU |Low | 15%, x |23% | 420.00 | Special slide-sync
% R syn. | imp. | 6% x head.
P | I 13
} o 0 Il { | __t =—p S S ———
9000 3%, (3|E 4 N 1 Hyst, - Belt f 0.1 10.15 - - | Yes |.075} 200 l Imeg. |Yes [2VU |Low - 22 400.00 | Deck with semote con-
7Y R syn. [ I I imp. trol, equatization
1 P | J | | l | selector.
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Mic. Input .
&
<
£ &
>
& 5§/ &
S ¢/ ¢/ speciaL
MANUFACTURER § .
FEATURES
VIKING 07 N 2 ld»pole . . ; 3 - - ;| 124.95 |Playback only.
% Base included.
88 3, |3 [E 4 S 12 |4-pole | ind, Belt |7 0.2 (0.3 1 99.5 (90 |[Ne High 3 339.95 |Deck has source /tape
4 R imp. imp. [13x compat(son and tape
P | A pause control.
-880 3%, |3 |E 4 H 2 \&pole IImd. Belt 7 0.2 |03 1 99.5 |90 |Yes (1 High 0.1 No |2VU |Low (22x 44 439,95 | As above but with
4 R imp. imp. |[15x satellite speakers in
P 9 pottable case. Head
phone output.
Studio 96 3%, |3 |E 1,2 [Mor S__Ii_;yst. Ind. Belt 10% (0.2 |03 1 99.5 |30 |No = TRANSPORT ONLY = - - - 585.00 |Professional tape
b R o 4 syn, and up |transport with auto-
P matic sequence func-
| tion. Speed options.
—T
230 T |3 fE 1,2 {Mor S |3 [Hyst. |Ind. Beit 7 0.2 - 1 99.5 |45 |[No - TRANSFORT ONLY - - | 346.00 | Transport has inter-
R ot 4 syn. and up [changeable head
P blocks. Momentary
push button operation.
| | Speed options.
WOLLENSAK 150088 ¥, |2 |E 2 M 1 |&pole = Belt 7 0.25 [0.25 |1 - |135 |Yes |2 S0k 300k No VU - X 18 ] 184.95 | Bulit-in speaker,
7% R/P 10% % | provision for floor
1 18 | switch.
5710 %, |1 |ERP |2 M 1 |2-pole = Idler |7 0.25 025 |[1 = |70 |Yes |1 50k 300k No |VU - [16x 20 159.95 |Wood cabinet, built-in
%, 7x speaker.
7 | 10
5740 %, |1 |ERP |4 S 1 {2-pole - Idler |7 0.25 10.25 |1 - |70 |[Yes |1 S0k 300k No [2VvU | — [21%x |[27% | 229.95 |As above for stereo,
. 10%, % automatic shutoff,
7% 10%
7000 v, [21]E 2 S 1 |4pole - ldler | Cart. VA - - — |80 |[Yes |2 10 meg. |1 meg. [No |2 16 x 43% | 459.95 |Accepts up to 20 3M
R/P 0.3 neon B x cartrldges for auto-
I15"l matic play.
4100 1, (2 |e 2 M 1 |d.c. - Belt |[Cart. |1% - — (70 |ves | — - - = |Meter | — j4ux 3 99.95 |Uses Scotch/Philips
R/P 0.35 k l 2% x cartridge. Battery
A operation. Inciudes 3
cartridges, patch cord
l ! and mike.
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MANUFACTURERS’ NAMES AND ADDRESSES

Allied Radio Corp. Matthew Stuart & Co.
100 N. Western Ave. 3650 Dyre Ave.
Chicago, Ill. 60680 New York, N. Y. 10466
Ampex Corp. Midwestern Instruments
Consumer Products Div. P. O. Box 7509

2201 Landmeier Rd. Tulsa, Okla. 74105

Elk Grove Village, Il1. 60007 Newcomb Products Co.
Cipher (see Inter-Mark) 6824 Lexington Ave.
Concertone Hollywood, Calif. 90038
9730 Factorial Way Norel

South El Monte, Calif. 91733 Ng::hcz\.merican Philips Co
Concord Electronics Corp. 100 Park Ave.

1835 Armacost Ave. New York, N. Y. 10017

Santa Monica, Calif. . ;
Crown International Panasconic-Matsushita
200 Park Ave.

P. O. Box 261
New York, N. Y.

Elkhart, Ind. 46515
Dynaco, Inc. Revere-Mincom Div. 3M Co.
3912 Powelton Ave, 2501 Hudson Rd.

St. Paul, Minn. 55119

Philadelphia, Pa. 19104
EICO Electronic Instr. Co.
eornie tnstr. Lo Revox (see Elpa Marketing)

131-01 39th Ave.

Flushing, N. Y. 11352

Elpa Marketing Industries

New Hyde Park, N. Y. 11044
Inter-Mark

29 W. 36 St.

New York, N. Y, 10018

Knight (see Allied Radio)

Korting (see Matthew Stuart & Co.)
Lafayette Radio

Roberts Electronics, Inc.
5920 Bowecroft Ave.
Los Angeles, Calif. 90016

Sony-Superscope, Inc.
8520 Tujunga Ave.
Sun Valley, Calif. 91352

Tandberg of America, Inc.
P. 0. Box 171

P. 0. Box 10 Pelham, N. Y. 10803
I%Iyosset, I\(Ii Y. 11791 Uher (see Martel Electronic Corp.)
gEnecor Viking—Division of TELEX

9600 Aldrich Ave. South
Minneapolis, Minn, 55420

J\'oﬂjnszﬁ (see Revere-MiEcom Div.)

(see Midwestern Instruments)
Martel Electronics
2339 S. Cotner Ave.
Los Angeles, Calif. 90064

Introducing the

REVOX B MARK III

G-36 TAPE RECORDER

Features a Photo-sensitive cut-off switch and an exclusive
tape programming device for 2 track tape.

. | and natural, it seems to float on the air

Electronic Programming is only one of the
remarkable features of the ReVox Mark Hii
G-36. For example, ReVox is the only re-
corder in its price class that takes a 10%
inch reel. That's up to 4800 feet of LP
tape. Each reel has its own Pabst motor.
ReVox gives you built-in mixing facilities
for sound-on-sound or a greater variety of
special effects. Plus a new ultra-quiet cap-

stan motor that eliminates wow and flutter
and protects against tape breakage. Two
VU mefers for accurate recording levels.
Total pushbutton operation. And many
other fabulous features.

This 4-track stereo recorder at $549 is
built to deliver a lifetime of superb per-
formance to professional broadcasters,
musicians, Instructors and audiophiles.

For full details, see your ReVox dealer,
or write for literature today. Dept. 6A12

ELPA MARKETING INDUSTRIES, INC. / NEW HYDE PARK, N.Y.11040

AUDIO -

Check No. 79 on Reader Service Card.

DECEMBER, 1966

AR AGR SH A KRG HADA Y

Up-

(rade
your
sound

| O
Whatever your receiver or amplifier is
capable of doing, EMI loudspeakers have
a unique way of making it sound better.
Perhaps it’s the ease with which EMI
loudspeakers project sound. So smooth

‘ in all its concert hall glory. Filling the
room.

Or perhaps, it's the deep bass, the in-
| comparable realistic midrange and the
full, silky highs.

Or it could be the subtle detailing of
their transient perfect response that
catches you unawares.
| So, for better sound from your receiver
| or amplifier, come on up to EMI loud-

speakers.

' There's an EMI loudspeaker
to meet any requirement and
budget. From $49.95* to
$395.00*

*Slightly higher in South and West

EMYX/SCOPE

Scope Electronics Corporation
470 Park Avenue South
New York, New York 10016

Also available in Canada.

Check No. 80 on Reader Service Card.
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Shure Microphones are routinely
subjected to 5-foot test drops

onto hard floors .. .over and over
and over again, and even though
they’ve been man-handled and
abused

...THEY
WORK

Check No. 81 on Reader Service Card.
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HAROLD D. WEILER

At the recent High Fidelity Music
Show in New York City we saw another
interesting and unusual application for
video recording and closed-circuit tele-
vision. One which we believe will be of
inestimable value in education, industry
and medicine. In fact, anywhere an oscil-
loscope is employed to teach, demon-
strate, or observe.

Some months ago, MclIntosh Labora-
tory of Binghamton, N. Y. began a series
of unique experiments to determine ex-
actly what was required to recreate an
exact acoustic facsimile of a musical
performance. They started their research
at the very beginning—with the musical
instruments themselves. The waveforms
of the various sounds created by different
instruments, played by “live” musicians,
were carefully studied by means of a
storage oscilloscope.

MclIntosh sought the answer to a num-
ber of important questions. Did the
sound of any instrument start from zero
loudness and rise to full loudness in a
fraction of a microsecond? Did any mu-
sical instrument require frequency re-
sponse up to a megacycle? Actually how
important was the leading edge of per-
cussive sounds?

For months the laboratory sounded as
though it was a combination concert hall
and rehearsal studio, as the sound creat-
ed by the musicians playing various in-

Fig. 1. The display
setup at the Mc-
Intosh room of
the N. Y. High Fi-
delity Music Show.

SFBEHAGR SHIAAKHANA R

struments were photographed and re-
corded through a video camera. A de-
tailed analysis of the video recordings
and photographs revealed exactly what
was required to recreate music accu-
rately. The results were so interesting
and enlightning that McIntosh decided
to make them public at the High Fidelity
Music Show in New York.

This was more easily said than done!
It was one thing to display the informa-
tion obtained to two or three engineers
in a laboratory and guite another to show
it to the fifty or more people expected
at each demonstration. The images to
be displayed on the oscilloscope screen
were only 3x4 inches. The obvious solu-
tion was to employ a closed-circuit tele-
vision system to enlarge these small
images to a point where they could be
seen easily by everyone present at the
demonstrations.

There were problems, however! As we
indicated in our previous articles on the
vidicon tube, there is a minimum amount
of light required to obtain a usable pic-
ture for both video recording and closed-
circuit television, just as in film pho-
tography.

The minimum amount of light required
to provide a usable picture with most
video cameras employing the conven-
tional 7038 vidicon tube is of the order
of 10 foot candles. The amount of light

AUDIO -
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Fig. 2. The new miniature, solid-state
Vidifax video camera designed for video
recording and closed circuit application.

available from the faceplate of the os-
cilloscope was considerably below this
level. In consequence, it was found nec-
essary to employ a camera which was
much more sensitive. We checked the
available light from the oscilloscope with
the extremely accurate Spotron Profes-
sional Light Meter and found it was only
0.05 foot candles. It was not just a
question of additional video amplifier
and preamplifier gain, since there is a
limit to the usable gain imposed by the
increase in signal-to noise ratio. The
camera finally chosen employs a 7735A
vidicon tube which provides up to
twenty times more signal output than
the 7038 tube, with the same “on scene”
illumination. Even this extremely high
sensitivity would have been insufficient
had the camera employed the conven-
tional f 1.9 lens. The camera used in-
cluded an f 1.4 lens as standard equip-
ment. This lens requires only half the
light necessary with the f 1.9 lens.

This was only one of the require-
ments! Just as McIntosh had sought and
found the requirements for recreating
an acoustic facsimile they also had to
find a video camera which would ac-
curately reproduce a visual facsimile of
the images on the faceplate of the os-
cilloscope. Any linear distortion in either
the vertical or horizontal planes of great-
er than plus or minus 1.5 per cent would
completely destroy the effectiveness of
the demonstration by distorting the wave-
forms to be displayed. Sweep linearity
is a particularly important consideration
when oscilloscope patterns are to be re-
corded or displayed.

The third requirement was high reso-
lution, since MclIntosh was planning to
show that concealed in the shape of a
square wave there were a multitude of
sine waves. To accomplish this the reso-
lution of the system had to be greater
than 500 600 lines. The average video
camera did not provide the required
resolution. Some idea of the resolution
requirements for both the camera und
monitors can be obtained when we real-
ize that the resolution provided by the
average TV receiver is of the order of
225 to 275 lines.

To obtain sufficient image magnifica-
tion of the desired information to fill
completely the screens of the 25-inch
monitors employed, a camera-to-subject
distance of about six inches was required,
as may be seen from Fig. 1. At this
short distance most video cameras could
not be brought into sharp focus. The
Vidifax Model 100B camera finally chos-

AUDIO + DECEMBER, 1966

en by Mclntosh, since it met and ex-
ceeded all previous requirements, in-
cluded an optical focus control in addi-
tion to the conventional electronic focus
control found in other video cameras.
This additional control provides razor-
sharp images at camera-to-subject dis-
tances as little as one inch and also
makes it possible to provide image mag-
nifications of up to 400 to 1, (with
a 23-in. monitor). A postage stamp can
be magnified to the point where its
image will fill the screen of a 25-in.
monitor.

The details of the research involved
in presenting the Mclntosh demonstra-
tions intrigued us and aroused our curi-
osity. We subsequently discovered that
Vidifax Corporation of Wheaton, Mary-
land, had another version of the same
camera which we believe will be of
even greater interest to our readers.

This camera provides “Better than
Broadcast” composite video-plus-audio
signals to any existing educational or
industrial TV system, video recorder,
or commercial television receiver, with-
out alteration or modification of the
original equipment. Unlike other video
cameras, the Vidifax Model 100 does not
require expensive monitoring equipment
nor separate audio facilities to provide
video-plus-audio programs, such as are
broadcast by commercial television
stations.

The modulator section which converts
and combines both the picture and the
sound information picked up by the
camera and the microphone into a stand-
ard r.f. carrier (adjustable for any chan-
nel from 2 to 13) is controlled by four
simple adjustments which are pre-set for
optimum performance under average con-
ditions. These controls are variable to
provide any degree of video contrast
and/or brightness and any audio level
required for specialized medical, educa-
tional, or industrial applications.

Another interesting feature, incorpo-
rated in all Vidifax cameras is their
use of plug-in solid-state modules. The
cameras are completely transistorized
with the exception of the vidicon tubes.
This method of construction permits easy
maintenance, even with untrained per-
sonnel. Each of the ten individual mod-
ules—video preamp, video amp, vertical
and horizontal deflection, blanking, power
supply, video amplifier and r.f. modu-
lator, audio amplifier and r.f. modulator
are mounted on plug-in glass/epoxy
printed-circuit boards which can be re-
moved and replaced instantly. Close
manufacturing tolerances allow the re-
placement or substitution of any module
with a similar unit without the necessity
for individual adjustment.

We believe these excellent cameras
will open many new fields for video
recording and closed-circuit television.

Any of our readers who are interested
in obtaining additional information re-
garding the MclIntosh demonstrations,
the findings revealed by their original
research and photographs of the sound
wave shapes of various musical instru-
ments may obtain them. free of charge,
by contacting Mclntosh Laboratory. A4E
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SHAKES

Shure Microphenes are tested
with extremely violent vibrations
up-and-down, side-to-side, and
back-and-forth simultaneously ...
and even though we tumble 'em
around for a while for good
measure

Check No. 81 on Reader Service Card.
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Shure Microphenes are tested for
level and response at a searing
157° F....often up to an in-
credible 185° F. for day-long pe-
riods and even though the inside
parts are too hot to touch

...THEY
WORK

Check No. 81 on Reader Service Card.
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Deluxe Tape Recorder

“Top-of-the-line” is the billing attached
to this new recorder from Lafayette
Radio. This is the model RK-860, a
self-contained complete solid-state stereo
recorder. Three speeds, 17, 334, and
7% may be used for play and recording
in quarter-track stereo or mono. Sound-
on-sound, sound-with-sound, plus direct
stereo disc to tape recording via inbuilt
magnetic phono inputs, are possible.
Sound facilities include two full-range
5- x 7-in. speakers fed by a 12-watt
amplifier. Other features include two il-
Jluminated record / playback VU-type
meters, 3-digit pushbutton-reset counter,
pause control, dual volume and tone,
and pushbutton monitor speaker switches.
Specifications include = 3 dB frequency
response of 30-22,000 Hz at 7'2; wow
and flutter less than 0.15 per cent at
7v4; s/n 53 dB; input sensitivities on
mike of 0.12 mV, on mag phono of 0.7
mV, and on AUX of 100 mV. Weight
Is 2612 Ibs. Lafayette stock number is
99-1530 WX and price is $219.95.

Check §

VTR Package

Ampex Corp. has recently announced
the availability of its VR-6000 series
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NEW PRODUCTS

video tape recorder systems. The 6000
series is completely compatible with the
existing Ampex VR-7000 higher-perform-
ance, heavy-duty series. The new line is
priced as low as $1095 in contrast to
the 7000 series units which start at
$3150. Thus the new series comes more
in reach of budget-minded educational
systems seeking quality closed-circuit TV
recording systems. Initial deliveries have
been of the model VR-6000, a luggage-
mounted portable VTR selling at $1450.
A new companion camera, the model
CC-6400, sells for $549. So a chain can
be assembled for under $2000. Ampex
states that this series, which will include
a VTR deck at $1095, has the highest
performance specifications in its price
range and offers guaranteed interchange-
ability of tapes between all recorders in
the VR-6000 and VR-7000 series. The
VR-6000 operates at a tape speed of
9.6 ips and 1000 ips writing speed. Out-
put of the VTR includes both video
and RF outputs so the units may be
used with standard TV sets. Video re-
sponse is 30 Hz to 2.5 MHz +3 dB:
Horizontal resolution is 250 lines; video
s/n is 39 dB minimum; audio response
is =4 dB over the range of 90-9000 Hz.

Check 6

Bulk Eraser

There are many times when a bulk
eraser—that is one that will quickly
erase a complete tape—offers specific ad-
vantage. Careful use of such a unit,
with the disconnection of a recorder’s
own erase head, can often lower the
subsequent noise level of a new record-
ing below that possible with the recorder
alone. This new unit from Robins is
designed to erase tapes up to one inch
wide, thus it becomes useful for video
as well as audio tapes. In addition, the
erase field is sufficiently large so that
the unit will work with reels up to 17
inches in diameter. This is the model
TM-120. Tt has a blower system that
permits a 10-minute-on/10-minute-off
duty cycle. An overheat indicator is part
of the unit. The TM-120 lists for $165.

Check 7

Professional Recorder

The newest version of Premier’s Tape-
sonic is all silicon solid-state, and fea-
tures three heads, three motors, and three
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speeds (3%, 7'2, 15). Capstan drive is
directly from a two-speed hysteresis-
synchronous motor. Takeup and rewind
are provided by two Bodine high-torque
motors. The resultant speed accuracy is
stated to be better than 0.14 per cent.
Flutter and wow is 0.08 at 15, 0.12 at
7%2, and 0.23 per cent at 3% ips. Mike
and high-level input mixing is provided
for each channel. Dual 412-in VU meters

monitor recording, playback, and bias. A
separate switch sets equalization for the
selected speed. Reels up to NAB 10Y%-
in. size may be used. A tension switch
adjusts holdback and takeup for reel size.
All operation is via electric pushbuttons.
Frequency response is 35-26,000 Hz at
15,30-20,000 Hz at 7%, and 30-10,000
Hz at 334. S/n at these respective speeds
is 56, 53, and 50 dB. The unit fits stand-
ard 19-in. racks. The stereo version is
available in half- or quarter-track con-
figurations at a price of $615. A half-
track mono version is $480, while a full-
track mono unit is $542. A portable
case for any version is $34.50.

Check 8

Stereo Tuner Kit

The march of transistor technology
has not left the kit builder in the dust.
Here is a new tuner kit from Scott that
utilized an FET front end and is all-
solid-state throughout. Scott states that
it takes all of one afternoon to build
the LT-112B FM-Stereo tuner kit. All
difficult or critical circuitry is pre-wired,
pre-tested, and pre-aligned at the factory.
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The kit utilizes a tuning meter that
serves several functions. During con-
struction, it is used to align the tuner,
then, it may be used to indicate signal
strength, zero-center tuning, or multipath
distortion. There is also rear-panel pro-
vision for connecting a ’scope for ultra-
precise correction of multipath distor-
tion. Usable sensitivity of the LT112B
is 1.8 uV; cross modulation rejection is
90 dB; selectivity is 45 dB; stereo sep-
aration is 40 dB. Price of the kit package
is $189.95. Check 9

Flutter Meter

There is no substitute for this sort of
instrument when it comes to evaluating
the performance of tape and disc play-
ers. This solid-state unit from Mincom
features considerable versatility. The unit
will operate from the reproduce elec-
tronics of a tape recorder, or directly
from the tape head. There is separate
metering for flutter and drift; rms and
peak measurements may be made, weight-
ed or unweighted. Full-scale flutter read-
ings range from a low of 0.01 to 10 per
cent. Full-scale drift ranges are of +0.03
to =10 per cent. Input sensitivity is 5
mV to 5 volts. An available option in-
cludes a tunable wave analyzer to deter-
mine the frequencies of observed flutter.
In this way the determining cause of a
flutter condition can often be readily
detected. Check 10

Deluxe Speaker System

This model Z-900 is the largest speaker
system ever offered by Neshaminy Elec-
tronic Corp. It contains four JansZen
electrostatic radiators for mid and high
frequencies. A pair of matched model
350D dynamic woofers are used for
bass. Neshaminy states that this system
has been expressly designed for large
home and professional installations. The
weighted high-compliance woofers are
each capable of 5s-inch cone excursions
without breakup or doubling. They are
sealed in the glass-fiber filled enclosure
along with the four electrostatic units.
Over-all response of the system is stated
to be from 27 to beyond 30,000 Hz.
Dimensions of the unit in its oil-walnut
enclosure are 28-in. high, 31Y4-in. wide,
and 15%%-in. deep. The speaker may be
used with amplifiers of 20 watts or more.
List price is $399.95. Check 11
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FREEZES
EM

Shure Microphones are plunged
to an appalling —50° F. for ¥
hour periods during the heat
tests described at left, and even
though they're covered with frost

...THEY
WORK

Check No. 81 on Reader Service Card.
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STEAMS
EM

Shure Microphones are tested in
super Turkish Baths with humidi-
ties of 100% at room tempera-
ture, 93% at 100° F. and, though
they're soakin’ wet at the end

Check No. 8
64

CROWHURST

(from page 32)

To determine the room’s response,
or the environment effect, a second
reversible unit may be substituted,
whose response is found by the same
difference method as with the first
(Fig. 11-9). This result will also in-
clude the room response (FE) twice.
Adding the calculated responses of the
two reversible units (R, and R,) will
thus include room response twice
(2E). But taking the response from
one reversible unit to the other (either
way, G, but do it both ways as a
check for true reciprocity) will con-
tain the room response only once (E).
So taking the difference between the
last result and the calculated combina-
tion will give the room response alone
(E).

In earlier times, this kind of work
would have been so tedious as to be
impossible, because each algebraic ex-
pression represents the point-by-point
plotting of the respective curves, their
combination and recombination, also
point by point. There would be so
much margin for error that the end
result would be virtually meaningless.

Modern computers take most of the
work out of this. But be very sure
of frequency calibration at every step,
to make sure that the same point on

e

each curve represents exactly the same
frequency.

Also, results will be much less sub-
ject to error if unnecessary deviations
with frequency are minimized. One
step toward this is the anechoic cham-
ber, which reduces standing waves to
quite a low magnitude, compared with
the direct waves.

Another helpful feature is the use
of a warble tone. The test frequency
is warbled up and down a few hertz
at a rate just fast enough to prevent
standing waves from building up. This
warble tone makes reading easier, but
can also lose definition: a sharp, bad
peak in one of the transducers will not
show up at its true value, because the
warble will not give the instrumenta-
tion time to record it. So the modern
computerized method, conducted in
an anechoic room to minimize unde-
sired room effects, is the better ap-
proach.

Having thus found a way to cali-
brate both microphones and loud-
speakers from first principles, these
calibrated units can be used as sec-
ondary standards: the loudspeaker as
a tone source and the microphone for
field measurement. This is commonly
done, because the full calibration pro-
cedure just described is so protracted
(even with computers to help). How-
ever, secondary standard loudspeakers
and microphones should be checked
by primary-method measurements

~
L d = R
Response A=L + R
L
R d M
\
Response B = R+M
A+B=L+2R+ M
L d M
Response C = L M

A+B—C —2R
Y%(A+B—C)=R
YB((A—B+C)=L
Y%B—A+C) =M

Fig. 11-8. Three measurements necessary for reciprocity test, with the basic calcu-
lations necessary to arrive at the microphone and loudspeaker responses,
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from time to time, as they are subject
to change with continued use.

In this installment we have covered
the answer to the main questions in

of this series, we shall discuss the tak- ’
ing of responses of microphones and
loudspeakers in detail, following which
we will go into the collecting and cor-

transduction. In the next installment relating of subjective data. &£ |
L d ‘\\\
—> R1
'\ /
A =L+ RI1 + E
/ !
Rl d :QM
\
B = RI4+M+ E
A+ B =L+2Rl1+M+2E
L d —{ M ‘
C =Lk + M
A+ B—C= 2R1 +2E 4+~
\\
L d —> R2
\ -~
D =L+ R2 + E
F = R24+M+ E
D+ F =L+2R2+4+ M+ 2E
Imagine! Shure Microphones are
c =L +M 4 . . .
brF _C— >RE T — dragged behind swiftly moving
autos for miles . . . over all sorts
— ~ of roads, and though scratched-
R2 d = R1 up on the surface
. /
G=Rl+R24+ E —
/
R1 d —> R2
\

“W(A+B+D+F)—-—C=Rl+R

242
G =Rl + R2 +

Y% (A+B+D+F) —C—G=

Fig. 11-9. The methods for determining room response or other environment effect.
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SUBJECTS THEM TO. ..

oAND

INFRA-RED
ULTRA-VIOLET
AGIDS

OALT-SPRAY

ELEGTROSTATIC
FIELDS

HIGH
ALTITUDE

Shure Microphones are carefully
quality control checked at every
step in manufacture — and ran-
dom samples from every produc-
tion run are subjected to the kind
of torture testing and abuse that
ruins most microphones . ..

B b "' e S L / BE o8 B
Check No. 81 en Reader Service Card.
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TAPE SPLICING

(from page 24)

this uncomplicated rite, you can put
the head covers back on again and
you won’t ever again have to take
them off—unless you are one of the
unusual recordists who clean heads
and demagnetize them periodically!
If you can’t find your screwdriver
to remove the head covers, or if the
play-head gap is microscopically small
and your microscope has been stolen
by your three-year old researcher in
microbiology, there is still an easy way
to measure the play-gap-to-tape-mark-
ing-point distance. Record any con-
tinuous sound for a few seconds—
whistle or pitchpipe or anything like
them—on the beginning of a reel
Then cut into the middle of this re-
corded tape, throw away the end piece,
and attach a couple of feet of blank
or leader tape. Play this back (after
reeling back, of course) until you
hear the beginning of the recorded
sound. Stop there precisely and mark
the leader or blank tape at the tape-
marking point you had decided to
use. Then place this marked tape in
your splicing jig (or in line with it,
if the block is too short) with the
SPLICE you made (connecting the re-
corded tape to the blank tape) pre-
cisely on the diagonal slot in your
splicing block. Got it? Good!

Here 1 would like to digress a bit,
reveal a bias, (personal, not a.c.) and
castigate a few professional tape edi-
tors. My bias is simply this: I in-
vented a tape editing block many years
ago and have taught tape editing and

| written about it. I have always pointed

out the dangers inherent in marking
tape with grease pencils on the play
head surface. Some tape editors still
persist in doing so. It sounds logical,
of course, to mark on the play head,
since it is there that sound is repro-
duced, but actually it is a very bad
practice. Grease pencil marks get on
its polished surface with disastrous re-
sults: the heads get pushed out of
alignment, get scored from the abra-
sive action of the grease marks—even
a fraction of a thousandth of an inch
of grease pencil markings can drop
the top frequency response of the re-
corder by many thousands of Hz.
Moral: Make yourself a marking
point and use it! It is actually more
precise to mark tape this way than to
open headgates and mark on the
head. With an Ampex, for instance,
opening the headgates and marking
tape puts you a sixteenth of an inch
out, away from where you should
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have marked the tape. This can in
some cases make an awfully sloppy
edit. Personally, I always preferred
editing with the splicer to the right of
the drive puck. This way I never had
to open the headgate to remove tape
for splicing—just pulled the tape loose,
placed it in the block, cut it and
pulled it out to the joining point, cut
again and spliced. If editors would
adopt this method, I am sure they
would be able to edit more precisely
and more rapidly—and reduce mainte-
nance on head cleaning and realign-
ment.

We now know the ways in which
to measure the play-Lead-to-tape-
marking-point distance and how to
reproduce this measured distance on
your splicing tool—or in line with it.
By this time you should know if your
recorder has been made so that you
can play back a tape “by hand”—by
moving the reels manually with the
motor drive in the off position. If not,
if shutting off the drive shuts off all
the amplifiers, you may have to in-
stall a motor switch, so that the elec-
tronics can be left on (at least the
play system) with the drive off and
brakes off. Now you begin to learn
tape editing. All I can do here at this
time is to pass on a few hints, some
of which will not be news to you, 1
suppose. In editing any kind of sound,
try not to cut in so-called “silent”
spots. They are really not silent at all.
There is always something recorded
on the tape in these silent areas, even
if it is only the bias wave. There is
vague background sound, room tone—
even hard-to-hear sounds of air com-
ing out of an air conditioning duct.
The safest point to cut and splice tape,
from the point of view of leaving out
all recognizeable noise, is within noise
that is part of the recording. By that
1 mean impact noise. Impact sound,
which actually is wide-band noise, is
just what it says: sound created by
impact. The first sound from a piano
hammer hitting the strings, plucking
a string or drawing a bow across a
violin string is noise. If you can edit
within this “noise,” the splice noise
itself will be submerged. The same
thing is true, of course, in editing
speech. In speech you can cut to ad-
vantage, also, in “S” and “T” sounds
and within aspirate sounds. Try never
to cut within a steady note. If you do
so, no matter how carefully you do it,
you will get a tiny click at the splice
or some other indication of transition.
With sufficient practice you can edu-
cate yourself to mark the tape for cut-
ting at two points somewhat similar
in their sound (or noise) characteris-
tics, so that the splice will not be no-
ticed.

Now that we know how to find the
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spot where we want to cut and are be-
ginning to find out something about
tape editing, how do we make a
splice? The most used method now-
adays is to place the cut tape ends in
some kind of splicer jig that holds the
tape in alignment, butt the two ends
tightly together and apply a piece of
splicing tape. That’s all there is to it
—except that even this seemingly sim-
ple chore can be performed so in-
eptly that a poor splice may result.

At this late date 1 do not suggest
that you begin learning how to splice
tape just with using scissors. It is
difficult to learn, there is great diffi-
culty in holding the tape in alignment
while you apply splicing tape, and it
is difficult to trim off the splicing
tape at the edges without cutting into
the recording tape, which latter, of
course, would result in a drop in vol-
ume at that point. Buy a tape splicer
and learn how to use it correctly. Do
not use ordinary household mending
tape for splicing—use one of the spe-
cially made splicing tapes, preferably
one using a polyester base. Although
acetate-base splicing tape is adequate
for most purposes, it does not per-
form as well in cartridges (it tends to
break after about two hundred bend-
ings) and may, under certain condi-
tions, become absorbed into the ace-
tate base of the recording tape after
long storage.

It is a good idea, after tape has been
spliced and the reel has been played
back, to store the tape “tails out,”
that is, just let it wind off its reel com-
pletely and store the “right-hand” reel.
Then, next time you want to play the
tape, rewind it and play it. In this
way any tendency of a splice to stick,
due to too high a tension on rewind
or to humid storage conditions, will
be overcome. Splices nowadays should
not stick. Adhesives are very good and
splices should be made so that no
sticky material will get stuck to the
next round of tape. If you are suspi-
cious of your splicing tape, or if you
are splicing in the jungle, it is a good
idea to dust the splice with talcum
powder after making it.

In handling tape and splicing it, do
so with clean, dry fingers. About fif-
teen years ago, while I was editing a
lengthy documentary for radio broad-
cast, I kept my director busy cutting
up strips of splicing tape and sticking
them to the edge of a unused recorder
ready for me to use. I found out later
that every one of these splices was
noisy and had to be replaced. 1 never
was able to take the time to find out
exactly why this happened. Perhaps
this director perspired metallic salts
which combined with the aluminum in
the recorder deck. I just don’t know,
which is quite an admission from me!
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However, 1 remembered that lesson
and just this year finished designing
a tape splicing tab which combines all
the advantages of using a cut strip of
tape without any of the messiness of
handling it. It is called the “Editab”
(Reg. trade mark of The Tall Com-
pany) and a photo of one appears us
Fig. 1. It is simply a die-cut piece of
polyester-base splicing tape adhered to
a sandwich surround which is not ad-
hesive and which strips off from its
sandwich in only one direction. The
splicing tab itself, as you can see, is
slightly narrower than the surrounding
carrier, so that if the EdiTab is slid
into precise position (its edges are
NOT adhesive) on any splicing block
for quarter-inch tape and then
smoothed down, the carrier can easily
be removed by stripping it off, starting
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Fig. 1. A view of the author's “Editab,”
a commercially available product.

from the transparent end which has a
little protruding lip on it. This meth-
od of applying a piece of splicing tape
eliminates many of the bugbears of
splicing. The ends are diagonal, so
that there is no impact of the kind
that takes place when a perpendicu-
larly cut end of splicing tape hits the
drive puck. (The result of this im-
pact is increased flutter). Then, the
splicing tape, being narrower than the
carrier, is easily centered on the re-
cording tape, leaving no sticky edge.
The splicing tape itself is consider-
ably stronger than any recording tape
and its adhesive is the best that the
present state of the art permits. 1
hope you will like it. p2 3
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MICROPHONES

Look for the name Shure
Brothers, Inc. molded into the
back of the case of every micro-
phone you buy. It identifies the
microphones that have under-
gone the most rigid and demand-
ing tests in the industry. And, it's
your peace-of-mind assurance of
reliability, know-how, quality,
quality-control, and conscientious
fast service!

SHURE BROTHERS, INC.
222 Hartrey Ave., Evanston, l1il, 60204

Check No. 81 on Reader Service Card.
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‘A convenientservice to AUDIO readers.

“1-_-_‘ Zrwr, :
8 Order your books leisurely
by mail — save time and travel,

we pay the postage.

Maintaining Hi-Fi Equipment
Joseph Marshall

A valuable reference for
anyone whose living or
hobby is servicing hi-fi
[ equipment. Outlines the
Ty professional approach for
v servicing all types of hi-

=t fi components. Covers
trouble-shooting of elec-
tronic, mechanical and
acoustic problems. 224

ages.
no. 58 Paperback $2.90*

Designing and Building Hi-Fi Furniture
Joff Markel
Written by a professional

hi-fi furniture designer PENCHNE o BURTHY
who has taught furniture L
;ieslgnhufblec;‘ding col« lLl’l
eges, this book is an au- N i
thentic reference of value ll U“NITUR}
to the hi-fi fan and pro. For ~

fessional custom builder.
Covers everything from
types of woods to furni-
ture finishing for the
mechanically adept; de-
sign principles, styles and
arrangements for the
decor minded. 224 pages,
No.79 Paperback $2.90*

s E Hi-FI TROUBLES

By Herman Burstein
HOW YOU CAN AVOID THEM
, HOW YOU CAN CURE THEM
Just published! At ‘ast, a
book which deals directly
with the problems you face
in  maintaining your audic
system in peak condition.
Tells you how to locate
troubles, what to do about
them and how to do it—and,
just as important: what NOT
to do. Helps you to achieve
the best in listening pleas-
ure from your equipment.
No. 120

The 5th AUDIO Anthology

g Edited by C. G. McProud,
 publisher of AUDIO. An an-
thology of the most signifi
cant articles covering: stereo
recording and reproduction;
stereo multiplex; measure-
ments; stereo technology,
construction and theory —
which appeared in AUDIO
during 1958 and 1959. The
5th is truly a collectors’ item
and a valuable reference for
the professional engineer,
teacher, student, hobbyist and
hi-fi fan. 144 pages,

No. 125

anthology

$3.50

TROUBLESHOOTING High Fidelity Amplifiers
Mannie Horowitz

Written specifically for the

“TR( - i d audio hobb
o — servicemon and audio hobby-
'_:‘s’aggg:'{m 1,_! ist who wants to get into the

profitable field of stereo hi-fi
—ngh‘ PR

service. 12 fact-filled chap-
Fidelity -

ters with a plain and simple
approach to troubleshooting
all types of stereo and mono

N gt ) y A

;A ||f|ers amplifiers—a direct text on

{ mp— curing both, vacuum tube

‘[ -1 and tronsistorized amplifier
Horowins ills. Easy to read—includes

data on test instruments and
procedures. 128 pages.

No. 128 $2.95

The 6th AUDIO Anthology

Edited by C. G. McProud,
i publisher of AUDIO., Includes
E orticles on the two most sig-
nificant milestones in the field
of high fidelity: FM STEREOQ
and TRANSISTORS IN AUDIO
EQUIPMENT. A meaningful
reference for everyone in the
fields of audio engimeering,
recording, broadcasting, man-
ufacturing and servicing of
components and equipment.
A necessary book for the
high fidelity enthusiast. 144
pages.

No. 130 $3.95

#the AUDIO Cyclopedio” °® 1280 pages

» 3400 topics

Howard M. Tremaine o 1600 illustrations
Here is one single volume ]
with the most compre-
hensive coverage of every
phase of audio. Conclse,
accurate explanations of
all audio and hi-fi sub-
ects. More than 7 years
n preparation—the most
authoritative encyclope-
dic work with a unique
quick reference system for
instant answers to any
question, A vital com-
plete reference book for
every audio engineer,
technician, and serious
audiophile.

No. 123 $19.95*

SAVE .

MONTHLY SPECIAL .

McProud High Fidelity Omnibook
Prepared and edited by
C. G. McProud, publisher
of Audio and noted au-
thority dnd pioneer in
the field of high fidelity,
Contains a wealth of
ideas, how to's, what
to’s, and when to's, writ-
ten so plainly that both
engineer and layman can
appreciate its valuable
context. Covers planning,
problems with decoration,
cabinets and building hl-
fi furniture. A perfect

ﬁulde.
o. 115 $2.50*

SAVE

Save over 359, with this collection of AUDIO books
5th AUDIO ANTHOLOGY ($3.50) — 6th AUDIO ANTHOLOGY ($3.95)
McProud HIGH FIDELITY OMNIBOOK ($2.50)
TROUBLESHOOTING HIGH FIDELITY AMPLIFIERS ($2.95)

Total Value All Four Books . .. $12.90

YOUR COST ONLY . .. $8.95 POSTPAID in U.S.A. & Canada
CIRCLE 0S500

This Offer good only on direct order to the Publisher

. SOUND in the THEATRE
Harold Burris-Meyer & pook of its kind . . .

and nothing like it has ever been
Vincent Mallory

published before! It is an
authoritative text on efec-
tronic sound control for
theatres, auditoriums, con-
cert halls and other large
enclosed areas where the
source and the audience are
present together. Contains
complete procedures: For
planning, assembling and
testing sound control instal-
lations — Articulating sound
control with other elements
of production — Operation
and maintenance of sound

K

AUDIO Bookshelf

134 N. 13th Street, Phila., Pa. 19107

*All U.S.A. and Canadian
orders shipped postpaid.

Please send me the books | have circled below. | am enclosing the

full remittance of $

. (No C.0.D. or billing.)

58 79 115 120 123 125
126 128 130 142 251 0S500
NAME e -
ADDRESS - —
¢ty . STATE _ ___ZIP

¢ control equipment. Describes
and illustrates 32 specific
No. 126 $6.95 problems.

High Fidelity Simplified
Harold D. Weiler

The complete hi-fi story —
answers all questions obout
tuners, changers, amplifiers,
tape recorders, speakers,
record players, etc. Lots of
ideas for custom Installa-
tions. Tells how to achieve
concert holl reception in
your home. 216 pages.

No. 142 $3.30

Getting The Most Out Of Your Tape Recorder
Herman Burstein

. Written in "‘plain tolk’ far
the mon who has, or wishes
to buy, o tope recorder. It
onswers the myriad ques-
tions roised by tope record-
ing enthusiasts. Its chopters
cover every phase of opero-
tion ond maintenance—from
adding a tape recorder to
the hi-fi system, to a thor-
ough dissertation on micro-
phones. Lots of practical
information on how to buy
176 poges.

gesting the most owt of -

your
TAPE RECORDER

No. 251 $4.25
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TAPE GUIDE

(from page 50)

Following are excerpts from a letter
from W. A. Keutgen, Martinsville, New
Jersey, on the problem of “intermittent
dropouts” discussed in the March, 1964,
installment of TAPE GUIDE. “I have just
been through this problem, and you may
be interested in my experience. I pur-
chased a **** tape deck and immedi-
ately ran into intermittent dropouts. I
carefully went over the electronics, but
to no avail. I took the unit to a local
tape recorder specialist, who reported
that my trouble was two cold-solder
joints. When I got the set home it per-
formed just as before. I made a long
distance call to the manufacturer of the
machine, but all I got out of it was the
name of a local authorized service
agency. This worked! The agency found
that the idler assembly was defective and
tape tension was out of proper adjust-
ment. It may be that these tape decks
are not tested adequately or lay around
quite a while after inspection so that the
rubber of the idler develops hard spots.
I find that economy acetate tape is poor;
I can hear the dropouts. But with 1-mil
polyester tape of good quality I get
near-perfect results.”

Q. [ often wonder why most home
tape recorders are made so that it is
almost impossible to edit tape on them
accurately.

A. It costs money to provide editing
facilities. Most home machines are made
for multiple track operation in two di-
rections, so that it is not feasible to do
editing anyway, unless you are willing
to record only in one direction. If you
do record only in one direction, it is
possible to do editing and to locate the
exact spot to be edited by exercising a
little skill and ingenuity. Measure the
exact distance between an identifiable
spot on the tape deck and the gap of
the playback head; of course this spot
should be on the path followed by the
tape. By measuring off this distance on
the tape, starting from the point on the
tape opposite the spot, you have the
place to be edited.

Q. The European equivalent of 7.5 ips
tape speed is nominally 19 cmps (centi-
meters per second);, however, a direct
conversion gives 19.05 cmps. While this
is within the generally accepted 1 per
cent speed error, I would expect one or
the other to be an absolute standard
since European and American recorders
are generally interchangeable (with a
line-frequency and -voltage conversion).

The same question holds for tape width,
since 6 mm (millimeters) is not exactly
Y inch. Do American manufacturers
make a tape of slightly different width
for distribution in Europe?

A. My information is that the stand-
ard speed in Europe closest to our 7.5
ips is exactly 19 c¢mps, rather than 19.05
cmps, which would be an exact transla-
tion. Thus a European machine operat-
ing at precisely 19 cmps would be 0.26
per cent slower than a U.S. machine op-
erating precisely at 7.5 ips. The differ-
ence is very close to the professional tol-
rance of 0.2 per cent, and it is appre-
ciably smaller than the 0.5- to 1.0 per
cent inaccuracy of the better home ma-
chines. According to my source, nothing
is done to eliminate the small difference
which exists between the European and
U.S. standards.

The same source states that European
tape is interchangeable with our nomi-
nally Va-inch tape. U.S. tape is 0.246”
wide, plus or minus 0.002”. Correspond-
ingly, the central dimension of European
tape is 6.25 mm. I might add, according
to my informant, that European reels
are different and will not fit U.S. ma-
chines. Moreover, the European tapes
usually have appreciably different mag-
netic characteristics than ours and there-
fore require substantially different
amounts of bias current. Also, they may
require significant changes in record
equalization. ZE
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Possibly some one has been bending your ear about the newest
shape in sound. [t's called CELESTA! This speaker has a cast
chassis, functionally-formed under extremely high pressure for
lasting precision. A baked-on lacquer finish and slim profile
(8” model is only 3%,” total depth) are distinguishing features
of all SIX CELESTA models. Vibration-free, rugged CELESTA
frames assure added years of listening pleasure. So go on . ..
bend some one else’s ear about the newest shape in sound. ..
CELESTA. Incidentally, free cabinet plans included with speaker.

See your dealer, or write UTAH for complete information

AUDIO + DECEMBER, 1966

227

Check No. 49 on Reader Service Card.

WAMWY AfRednsripaiabrstory cOom

HUNTINGTON, INDIANA

71



LEVELING
AMPLIFIERS

vves Dem

oufryr
e,

-3 10 BT} =70 o3 e BE) 0 3
INPUT LEVEL Dam

Typical gain-reduction plot

e NO LAG
e FLAT RESPONSE

e REPLACES EXISTING
LINE AMPLIFIERS

e LOW NOISE LEVEL

OVER 500 IN USE BY MAJOR NETWORKS
INDEPENDENT STATIONS & RECORDING
STUDIOS

Our 8th Year Of Service To Industry

manufacturers of
FM Broadcast Transmitters and RF Amplifiers
Audio Relays, Solid State Remote Station Controls
Volume Levelers, FM Broadcast Antennae
308 Monterey Road, South Pasadena, Calif.
EXPORT: GOTHAM AUD. DEV. CORP.
2 West 46 Street, New York. N.Y. 10036

Check No. 85 on Reader Service Card.

Fill in coupon for a FREE One Year Sub-
scription to OLSON ELECTRONICS’' Fantas-
tic Value Packed Catalog — Unheard of
LOW, LOW PRICES on Brand Name
Speakers, Changers, Tubes, Tools, Stereo
Amps, Tuners, CB, Hi-Fi's, and thousonds
of other Electronic Values. Credit plan
available.

NAME
ADDRESS
CITy

STATE zZIp

If you have a friend interested in electronics
send his name and address for a FREE sub-
scription also.

OLSON ELECTRONICS,

545 S. Forge Street Akron, Ohio 44308

Check No. 86 on Reader Service Card.
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— CLASSIHED

Rates: 10c per word per insertion for noncommer-
cial advertisements: 25c per word for commercial
advetisements. Rates are net, and no discounts
will be allowed. Copy must be accompanied by
remittance. Closing date is the 20th of the second
month preceding the date of issue.

FOR SALE

TAPE RECORDERS, Hi-Fi components,
Sleep Learning Equipment, tapes. Un-
usual Values Free Catalog. Dressner,
1523T, Jericho Turnpike, New Hyde
Park, N. Y. 11040.

FREE! Send for money saving stereo
catalog A9M and lowest quotations on
your individual component, tape re-
corder, or system requirements. Elec-
tronic Values, Inc., 200 West 20th St.,
New York, N. Y. 10011.

HARPSICHORD: Same as owned by
Philadelphia Orchestra and RCA Victor.
In kit form for home workshop assem-
bly, $150. Clavichord kit, $100. Free
brochure. Write: Zuckermann Harpsi-
chords, Dept. R. 115 Christopher St.,
New York, N. Y. 10014.

WRITE FOR LOW QUOTES, fast service,
everything in audio. Special Dynaco
kits or custom wired plus walnut cases
for complete Dynaco line. Kitcraft.
738A Washington Ave., Brooklyn 11238.

“CROWN'’ Professional Recorders: New
and used. Reasonable prices. Wiegand
Audio Labs, 221 Carton, Neptune, N. J.
07753.

DISC RECORDING EQUIPMENT: Cutter-
heads, Recording Amplifiers, and
Lathes. New and used. From Rek-O-
Kut to Scully. Send requirements. Wie-
gand Audio Labs, 221 Carton, Neptune,
N. J. 07753.

PROTECT YOUR LPs. Heavy poly
sleeves for jackets, 5 cents. Round bot-
tom for records, 3 cents. Minimum
100. May Assort. Poly Co., Hillburn,
New York, Post Office.

SPEAKERS—EV-15W, University Mid-
Horn, EV-T35 Tweeter, X-overs, & T-
pads. All for $75 F.0.B. Charles D.
Haupt, 5736 S. Broadway, Box 16,
Wichita, Kansas 67216.

EICO MX99MPX adaptor. Guaranteed
$30. H. H. Scott LT-10 FM Tuner $60.
Plus Shipping. Will sell separate! Wm.
A. Banton, 504 Higuera Street, San
Luis Obispo, Calif. 93401.

PROFESSIONAL AUDIO DEALER: Altec,
AKG, Ampex, Bozak, C/M Labs, Crown,
Hartley, Magnecord, Marantz, Mclntosh,
ReVox. Information write: SOUND STU-
DIO, 1201 Ellis, NW, Cedar Rapids,
lowa 52405.

AhBEfdacRadiadisioHSDO M

FOR SALE: Sony 500 Export Model; 50
and 60 Hz, 110, 200, 220, 240 V., as
new, $240.00. Capstan Motor Bodine
for Concertone 50 Hz. Leak stereo
preamp. Box #AD-2.

SELL: Fisher KS-1B Speaker—$35. Am-
pex 1260 Recorder—$325. Used 1800’
Tape—$1.00. RDD, 4022 Medford,
Huntsville, Alabama 35802.

REPLACE worn Lp jackets. White 20c.
Colors 25c¢. Min. shipment 20 jackets.
Hillborn, P.O. New York.

SONY 777 S-2 Tape Recorder, Sony
Stereo Mixer 2—Sony C37A Condenser
Microphones, Best Offer. Eldon Lief-
fring, 1030 Atlantic, Apt. 108, St. Paul,
Minn. 55106.

EQUIPMENT WANTED

WANTED: USED SCULLY LATHE. Age
and condition not important. Peter J.
Helffrich, 419 W. 4th St., Bethlehem,
Pa. 18015.

WANTED: One Berlant Concertone 20/
20 Tape Recorder Carrying Case. Please
state price and condition. Eugene
Weaver, 173 W. 133 St. Apt. 5F., New
York, N. Y.

WANTED: FM-MPX adaptor. Desire plug-
in for Fisher FM-100. Will consider
other units. R. G. Musgrave, P.O. Box
57746, Webster, Texas 77598.
WANTED: Crown Recorder,
Used. George Stamm, 451
Aurora, lll. 60505.

New or
Linden,

SERVICES

HI-FI SPEAKERS EXPERTLY REPAIRED
USED SPEAKERS BOUGHT
AUDIO SPEAKERS TECHNICS
22 Astor Place, New York, N. Y. 10003
AL 4-2140

HIGH FIDELITY SPEAKERS REPAIRED
AMPRITE SPEAKER SERVICE
168 W. 23rd St., New York, N. Y. 10011
CH 3-4812

TAPE DUPLICATING. Low prices. Any
quantity. G&G Recording Service, Box
412, Peekskill, N. Y. 10566.

POSITION WANTED

YOUNG MAN 20 years old, with com-
petent basic knowledge of electronics;
sound and recording systems, compo-
nents-theory and practice. Also knowl-
edge of systems and components re-
quirements and specs for pro. and/or
hi-fi recording and reproduction equip-
ment. Desires position with recording
studio or sound co. in N. J., N. Y. area.
Reply Box No. AD-3.

MISCELLANEOUS

JOIN “Abundant Sounds Swing Club,”
6 South Mole Street, Philadelphia, Pa.,
$3.
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On Hi-Fi
COMPONENTS & TAPE RECORDERS

® Easy-Pay-Plan—Up to 24 mos. to pay.
® 15 day money-back guarantee.
® 2 yr. unconditional guarantee parts and
labor no charge, at local warranty sta-
tion, factory or our service dept.
Most items shipped promptly from our
$250,000.00 inve;tory.
Trade-Ins—Highest allow—Send your Iist.
Shipments double packed & fully insured.
Special consideration — Export & APQ
inquiries.
21st yr. dependable service—Worid Wide.
Write for our price first. You'll be glad
you did.
‘““We own the snarpest pencils in the U.S.A."
BESYIRMAFRERESSdNNSSROEANNEREN

HI-FIDELITY

CENTER
“The House of Low Low Prices™

239 U East 149 St.,
New York, N.Y. 10451

Check No. 89 on Reader Service Card.

YOUR BEST TAPE

INDUSTRIES CaRP,
FLUSHING, N.Y_, 11356

Check No. 87 on Reader Service Card.

CANADA
High Fidelity Equipment
Complete Lines o  Complete Servics

Hi-Fi Records — Comoponents
and Accessories

&LECTROVOICE
SOUND SYSTEMS

126 DUNDAS ST. WEST. TORONTO, CANADA
Check No. 90 on Reader Service Card.

TO OUR READERS

A new post office directive requires

publishers to pre-sort magazine
mailings by S5-digit zip codes. In
order to ensure the same prompt
delivery of your copy of Audio,
please check the address label from
this
the 5-digit zip code, please write

issue. If it does not contain

it in and mail it back to Audio, 134
N. 13th St., Phila., Pa. 19107.
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(from page 12)

Only one minor “warning”—bring your
own mike extension cables. I didn’t the
first time! That big coil of cable at-
tached to the mike looks so convincing
that you forget you must also have an-
other length, from power supply to your
recorder. Vega leaves that to you.

A brief note on the substitute cardioid
(above). Medium-priced cardiods are
now getting around widely in the home
and semi-pro market in a number of in-
genious models, generally new to that
area, and I am all for this development.
The one I had on hand was the Shure
Unidyne, model 580SB, low impedance
(the 580SA is high impedance). There
are others somewhat similar now on the
market—the Ampex 3001, for instance.
All of them, if I am right, use the tricky
acoustical cardioid principle that has
found its most sensational embodiment
in those huge “telescope” mikes put out
by E-V, which can “spot” a speaker in a
large audience at hundreds of feet from
the stage; they look like machine guns.
The idea is a set of carefully calculated
acoustical side-entrances for the sound,
so arranged that sounds coming from a
side angle cancel out, while those enter-
ing dead-ahead get into the mike full
strength. There are many variations in
detail but basical'y the principle is prac-
tical for a low-cost, general-purpose
mike and so it has been put to use, for
a very great gain in versatility under dif-
ficult recording conditions.

The Shure 580 is, of course, relatively
inexpensive; but I found that it gave a
good, smooth sound for its price and a
very definitely cardioid response, nicely
cutting out the room “slap” of the typi-
cally unsuitable home living room acous-
tics, allowing close-up effects at a greater
distance. I would suggest one, or even
a pair of these modest mikes for every
recordist who wants to get really worth-
while musical pickup, or speech, in a
variety of unpredictable non-studio situa-
tions. The biggest problem in home-type
recording is, after all, unsuitable acous-
tics. The new cardioids do wonders to
help. Z&

Light Listening
(from page 69)

preceding sentence. When Goulet is sing-
ing a low-pitched, quiet selection, the
mike is a good performer. Low distor-
tion, smooth presence, and a very re-
spectable frequency range recommend
this particular transducer. Sonic troubles
occur only when Goulet opens up with
one of his theatre-filling specialties at
full voice. The last few recordings made
by Goulet have not been noted for a
softening of the distinctive metallic qual-
ity that has been creeping into his voice.
Chances are no mike, studio or stage,
could overcome these conditions with
ease. Most performers invariably give
more before an audience than they do
m a recording studio. This mike just
can’t take all that Goulet dishes out. ZE
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Assune 100°%
CQMP‘-ETE
ERASURE

of Recorded Tape

Use the

Magneraser

— the Oniginal and otill the beat !

Quickly erases a reel of magnetic tape or sound film
of any size or type. Erasure is 100% complete even
on severely overloaded tape. Lowers background noise
level of unused tape 3 to 6 db. Also demagnetizes
record-playback and erase heads. Only $24.00. Two-
Year Guarantee. Available at your dealer’s or write us.

7fece. ULTRA-SENSITIVE
FLUTTER METER

comme With built-in Three-Range
y Filter, 3 ke Test Oscillator,
High Gain Preamplifier
and Limiter. Filter Ranges:
0.5 to 6 ¢ps; 0.5 to 250
cps; 5 to 250 cps.

Designed for rapid visual indication of flutter and wow.
Meets standard; set by the [EEE . . . Condensed Specs.:
Inpu* Voitage, 0.001 to 300 Volits; Ranges,
0.01 to 3%; Limiter Range, 20 db.; Oscil-
lator {built-in), 3000 cycles; Net Price,
$495.00 . . . Write for complete specifica-
tions and free 12-page booklet on Flutter.

AMPLIFIER CORP. of AMERICA
75 Frost St, Westbury, N. Y. 11590 - (516) 333-9100

Check No. 91 on Reader Service Card.

U s S Sy
| l understand your trade-in |
1 allowances are great! :
i
| Please tell me !
1
,  howmuchmy
] -
! old equipment !
1 H H |
IS worth in trade |
| . . . |
1 forsomething extra special like I
I ; |
i
| I
! |
! ]
! ]
1
' |
i
: the Fisher 500-T stereo receiver :
1 MY OLD EQUIPMENT IS :
: the _ o
i name i
: T model :
: | 'am anxious to hear from you. ]
I MY NAME e — :
: ADDRESS :
]
- S - |
: P.S. I Hope | Remember To Mail This To |
I WORLD 3§ £1RY) ANO '
! XCHanGe & !
i WHITE PLAINS: ]
| 239 MAMARONECK AVENUE, WH 83380 |
l Department AM _II

Check No. 92 on Reader Service Card.
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inmdex

AMPLIFIERS

An Amplifier for the Armchair Listen-
er, R. E. Baird. Nov. p. 38

High Input Resistance with Stability,
L. D. Smithey. March p. 28

High-Quality Phono Preamp with
FET’s, William A. Rheinfelder. Nov.
p. 26

King-Size Quarter Horsepower Stereo
Amplifier, Robert M. Voss and
Robert Ellis. Oct. p. 23

Power Amplifier Overload Character-
istics and their Importance, R. A.
Greiner. June p. 19

Push-Pull Drive from a Split-Load
Stage, George Fletcher Cooper. Jan.
p- 19

AUDIO MEASUREMENT

Audio Measurements Course, Norman
H. Crowhurst, Part 1, Jan. p. 28;
part 2, Feb. p. 54; part 3, March
p. 66; part 4, April p. 26; part 5,
May p. 23; part 6 July p. 28; part
7, Aug. p. 20; part 8 Sept. p. 26;
part 9, Oct. p. 90; part 10, Nov. p.
52; part 11, Dec. p. 28.

Simulated ‘Live vs. Recorded’ Test
for Loudspeakers, Edgar A. Vill-
chur. Nov. p. 33

Test Instruments and the Audio Buff,
Herman Burstein. Feb. p. 23

Test Tape for Checking Head Position,
C. G. McProud. Feb. p. 46

CONSTRUCTION PROJECTS

Adjustable SCR Speaker Protection,
Ronald L. Ives. Aug. p. 19

A Capacitor Microphone System Us-
ing Semiconductor Devices. Robert

B. Schulein. Oct. p. 104

High-Quality Phono Preamp with
FET’s, William A. Rheinfelder. Nov.
p. 26

King-Size Quarter Horsepower Stereo
Amplifier, Robert M., Voss and
Robert Ellis. Oct. p. 23

Putting Junkbox Meters to Work—II,
Donald R. Hicke. Jan. p. 22

Solid-State Flutter Meter, Arthur E.
Gladfelter. Part 1, March p. 19; part
2, April p. 19; part 3, May p. 39;
part 4, June p. 38

Sound Actuated Color Display, Colin
Shakespeare. Sept. p. 17

Test Tape for Checking Head Posi-
tion, C. G. McProud. Feb. p. 46

CONTROLS

High-Quality Phono Preamp with
FET’s, William A. Rheinfelter. Nov.
p. 26

A Switch-Type Tone Control, Marshall
K. Steele. June p. 24
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DISC PLAYBACK

The Servo Groove Tracker, Arthur G.
Johnson. May p. 21

Trackability, James H. Kogen. Nov.
p. 19; Dec. p. 26

Tracking Error Determinization and
Minimization, T. J. Celi. July p. 26

EQUIPMENT PROFILES

Acoustech XI-P/M Integrated Ampli-
fier Kit. July p. 35

ADC Six Hundred Stereo Receiver.
March p. 76

BSR McDonald 500 Automatic Turn-
table. Nov. p. 12

Dual 1019 Automatic Turntable. May
p- 48

Empire Grenadier 8000P Speaker Sys-
tem. April p. 44

Euphonies CK-15-LS Cartridge Sys-
tem. June p. 35

Fisher TFM-1000 FM Stereo Tuner.
Oct. p. 12

Grado Model
March p. 76

Harman-Kardon SC-440 Compact Sys-
tem. Jan. p. 63

Hartely 220MS Holton Sr. Speaker
System. Feb. p. 52

B Stereo Cartridge.

Heathkit AR-14 Stereo Receiver.
March p. 84

Heathkit GR-25 Color TV Set. May
p. 46

Heathkit IG-112 FM-Stereo Generator.
Feb. p. 48

Heathkit 10-14 Oscilloscope. Sept. p.
38

JBL SA 600 Integrated Amplifier.
Sept. p. 38

KLH Twenty Compact System. Ocl.
p- 127

Knight-kit KG 415 Stereo Tape Re-
corder. Jan. p. 48

Marantz SLT-12 Integrated Turntable.
Sept. p. 36

Marantz 7T Stereo Preamplifier. June
p. 34

Ortofon S-15 Stereo Cartridge. Oct.
p. 14

Pilot R 1100 Stereo Receiver. April
p. 42

Pioneer ER-420 Stereo Receiver. Dec.
p. 38.

Revox G 36 Tape Recorder. Feb. p. 50

Scott 342 Receiver and S-8 Speakers.
May p. 52

Sherwood S-8800 FM Stereo Receiver.
Nov. p. 40

Sonotone RM-1F Speaker System kit.
Jan. p. 50

Sony 2010 VTR and VCK-2000 Cam-
era. May p. 50; Amplifiers, turn-

table, arm, and cartridge. Dec. p. 34
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Stanton H81EL Stereo Cartridge. Nov.
p. 41

Syncron S-10 Microphone. June p. 34

Thorens T D124 II and TD 150 Turn-
tables. June p. 36

Uher 9000 Stereo Tape Deck. April
p. 44

University Mediteranean Speaker Sys-
tem, July p. 36

UTC Maximus 7 Speaker System. Jan.
p- 48

Viking 880 Stereo Tape Recorder, July
p. 34

EXHIBITIONS

AES Convention Papers. Sept. p. 30

London Show Section. March p. 33

N. Y. High Fidelity Music Show List
of Exhibitors. Oct. p. 100

Report on the London Show, C. G.
MeProud. July p. 24

EXPERIMENTATION AND

THEORY

Can We Hear Phase? Yes! No!, R. A,
Greiner. Oct. p. 54

The Finite Approach to the Infinite,
Norman H. Crowhurst. June p. 25

Intimations of Irresponsibility: Cir-
cuits for Speculation. George Fletch-
er Cooper. April p. 36

The Servo Groove Tracker, Arthur
G. Johnson. May p. 21

FM-STEREO

An FM-Stereo Antenna Primer, Wal-
ter G. Wohleking, Part 1, July p.
19; part 2, Aug. p. 24; part 3, Sept.
p. 21; part 4 Oct. p. 28

FUN AND FANTASY

Hi-Fi and the British-Salesmanship,
Alan Watling. March p. 53

Warning for Wives in Stereophonic
Sound, Carolyn Howard Johnson.
April p. 23

INSTALLATION AND DECOR

Room Design for Stereo Music,
Michael Rettinger. April p. 24

Sound Activated Color Display, Colin
Shakespeare. Sept. p. 17

LAW

Patent Infringement Forfeited by De-
lay, Albert Woodruff Gray. Aug. p.
26

MICROPHONES

A Capacitor Microphone System Us-
ing Semiconductor Devices, Robert
B. Schulein. Oct. p. 104

An Improved Omnidirectional Miecro-
phone, Harold S. Mawby. Jan. p. 38
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Evaluation of Artificial Reverberation
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SPEAKERS

Adjustable SCR Speaker Protection,
Ronald L. Ives. Aug. p. 19
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Nov. p. 33

TAPE RECORDING

Christmas Is For Tape Recorders, C.
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The Early Flutter Spoils the Record-
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TEST EQUIPMENT

Audio Test Equipment Compendium.
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Donald R. Hicke. Jan. p. 22

author

index

Intimations of Irresponsibility: Cir-
cuits for Speculation. April p. 36

Crowhurst, Norman H.
Audio Measurements Course. Part 1,
Jan. p. 28; part 2, Feb. p. 54; part
3, March p. 66; part 4, April p. 26;
part 5, May p. 23; part 6, July p. 28;
part 7, Aug. p. 20; part 8, Sept.
p. 26; part 9, Oct. p. 90; part 10,
Nov. p. 52; part 11, Dec. p. 28
The Finite Approach to the Infinite.
June p. 25

Ehle, Robert C.
An Integrated Complex-Tone Gen-
erator for Electronic Music. Oct, p.-
81

Ellis, Robert and Robert M. Voss
King-Size Quarter Horsepower Ster-
eo Amplifier. Oct. p. 23

Gladfelter, Arthur E.
Solid-State Flutter Meter. Part 1,
March p. 19; part 2, April p. 19;
part 3, May p. 39; part 4, June
p- 38

Gray, Albert Woodruff
Patent Infringement Forfeited by
Delay. Aug. p. 26

Greiner, R. A.
Power Amplifier Overload Charac-
teristics and their Importance. June
p. 19
Can We Hear Phase? Yes! No! Oct.
p. 54

Harlowe, Lewis A.
The Early Flutter Spoils the Re-
cording. Deec. p. 22

Hicke, Donald R.
Putting Junkbox Meters to Work——
II. Jan. p. 22

Ives, Ronald L.
Adjustable SCR Speaker Protection.
Aug. p. 19

Johnson, Arthur G.
The Servo Groove Tracker. May p.
21

AUDIO + DECEMBER, 1966

1966

Johnson, Carolyn Howard
Warning for Wives in Stereophonic
Sound. April p. 23

Kogen, James H.
Trackability. Nov. p. 19; Dec. p. 26

Lehsten, George S.
Evaluation of Artificial Reverbera-
tion to Conventional Sound Instal-
lations. Feb. p. 44; May p. 19

Mawby, Harold S.
An Improved Omnidirectional Mic-
rophone. Jan. p. 38

McProud, C. G.
Test Tape for Checking Head Posi-
tion. Feb. p. 46
Report on the London Show. July
p. 24
Christmas Is For Tape Recorders.
Dec. p. 22

Rettinger, Michael
Room Design for Stereo Musie.
April p. 24

Rheinfelder, William A.
High-Quality Phono Preamp with
FET's. Nov. p. 26

Schulein, Robert B.
A Capacitor Microphone System
Using Semiconductor Devices. Oct.
p. 104

Shakespeare, Colin
Sound-Activated Color Display.
Sept. p. 17

Smithey, L. D.
High Input Resistance with Stabil-
ity. March p. 28

Steele, Marshall K.
A Switch-Type Tone Control. June
p. 24

Tall, Joel
The How’s and Why’s of Tape Splic-
ing. Dec. p. 24

Villchur, Edear A.
Simulated “Live vs. Recorded” Test
for Loudspeakers. Nov. p. 33

Voss, Robert M. and Robert Ellis
King-Size Quarter Horsepower Ster-
eo Amplifier. Oct. p. 23

BAriiaed -nRR A i €1 OnE TRy

Solid-State Flutter Meter, Arthur E.
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The valuable information in this pub-
lication will continue to serve you,
month after month, year after year,
when you file each issue in this easy-
to-use, stiff-cover binder, Keep your
copies sefe from damage, safe from
dust and discoloration, yet instantly
available. Binding mechanism makes
it simple to insert new issues, yet
holds 12 copies firmly.. AHractively
finished in green cloth, with the pub-

lication title stamped in gold. Check
must accompany order,
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“How
GOODIS A
TEENY WEENY
CARTRIDGE THK

CANTENV

Great! As a matter of fact, every Empire “living cartridge” is put through the most rigid
musical tests. Four poles, four coils and three magnets assure better balance and phenom-
enal frequency response. The living cartridge reproduces razor-sharp stereo separation
even at 15,000 cps. There is also a full mu-metal shielding on every cartridge, a higher output,
(8 mv. per channel), lower IM distortion (elasto-shear suspension), and lower tracking force
for longer record wear. No other cartridge can reproduce the entire musical range so pre-
cisely and with such clarity. When you can sing like this, why hum? Write for new 1967 color

brochure. EMPIRE LIVING CARTRIDGE SERIES FROM $14.95.

EMPIRE SCIENTIFIC CORP., 845 Stowart Ave., Garden City, L.I., New York 11530

Check No. 88 on Reader Service Card.

The world’s
longest playing
audio tape

MICRO
VIEDIA 25

Now...enjoy a 3% " reel that gives two hours
playing time in each direction at 17s ips

Micro Media 25 is the most advanced tape ever made available

for your listening pleasure. An exclusive formula combines a high
density coating with a 14 mil tensilized Mylar* base to give

you more quality tape on every reel. At 174 ips, the 34" reel
provides over two hours play (1200 ft.) . . . the 5" reel provides four
hours play (2300 ft.) . . . the 7" reel provides over eight hours
play (4800 ft.) . . . in each direction. Discover the new
convenience of Micro Media 25 QUADRAplay —

it plays on and on where others end.

: Available at audio and photo dealers throughout America
" Manutactured by MAGNETIC MEDIA CORPORATION
616 Fayette Avenue, Mamaroneck, N.Y, 10543 ¢ (914) 698-8660

*DuPont trademark

Pl S
Check No. 93 on Reader Service Card.
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The spurtter and snapping of sparks
from the stack of logs on the fire.
The crunching squeak of footsteps
on freshly fallen snow;
The gentle tinkle of angels
spun by flicksring candles:
The exciting crackle of packages
wrapped in ribbon and foil.
Hoofs on a -oottop! Bells in the air!
‘The slap cf small slippers

snzaking dewrstairs. . .

Warm sounds. Happy sounds. |
Magical sounds of Chriéémas!

=

JBL 324< Casitas Avenue
Los Angdes, Callifornia 90039




The E-¥ SEVEN was born in the

Y. eeric silenge of an anechoic cham-
ber — the world’s largest devoted to
high fidelity design. This vast sound
absorbing room let ‘E-V engincers get
right doywn to basic enginecring. Noth-
ing disturbed their silence — or their
concentration on the subtle differences
that distinguish a great speaker.

After months of experimentation. the
E-V SEVEN et every design objective.
Then expert listeners were invited to
judge the sound — again and again —
until engineers and critics were fully
satisfied with E-¥V SEVEN performance.

But superb sound, once established
can casily slip away in the routine of
mass production. We don’t let it. A

A natural for these
compact E-V SEVENS.
All you need is a

very good amplifier...

completely equipped anechoic cham-
ber — right on the production line —
measures every speaker against perfec-
tion. And it’s ruthless. All this may
seem rather elaborate for a $66.50 com-
pact system...and it is. You can hear
the difference!

Any fine component amplifier can
display the E-V SEVEN at its best, but
the new E-V 1144 stereo amplifier is
uniquely suited to the purpose. Like
the E-V SEVEN, the E-V 1144 is com-
pact. handsome, and modest in cost
(just $124.50).

We threw tradition to the winds
when we built the E-V 1144, Tossed out
“old-hat” ideas about size and weight.
Put 50 watts of stereo power in an

Big sound.

‘‘‘‘‘‘‘

delity sesmrs an sf a:ke-

=

a5, amplifiers, receivers » put?ic address loudsps

Elec=o-Voice, Inc., Dert. 8232A, 602. Cecil Street, Bucharan, Michigan 49107
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like this one.
The new E-V 1144.

atiractive walnut-paneled cabinet no
taller than a coffee cup. It's easier
when you can start from scratch — vet
have years of experience in miniature
solid-state electronics behind you. The
yaung tigers in the E-V lab took it on
as a personal challenge — and solved
it beautifully.

So plug in any sterco phono, tape
recorder, or matching E-V stereo tuner.
Connect a pair of E-V SEVENS Then
turn up the volume of your E-V 1144,
Natural sound? Absolutely. And that's
what high fidelity is all about!

Window-shop through our complete
high fidelity catalog for the answer to
your high fidelity needs. 1t’s free.
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