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Only the newScott S-8
Is designed for
solid-state components!

Only the new Scott 5-8
is designed with

Controlled Impedance!

Scott engineers have developed a new kind of speaker system, not offer, for example, 8 ohms impedance to the amplifier at all
specially designed for finest performance from solid-state com- frequencies. In fact, the impedance can vary from as little as 2
ponents. Of all speakers now on the market, regardless of price, ohms to as much as 20 ohms at different frequencies.
only the $-8 is completely compatible with new solid-state equip- Now, Scott has designed an 8-ohm speaker system specifically
ment. Here is why: for use with transistor components. The impedance range

Solid state amplifiers and receivers give best performance over is controlled by integrated engineering develop-

ment of both speakers and crossover to match the
capabilities of today’s solid-state equipment. The
S-8 gives you the kind of sound you wanted when
you bought transistor components. What more
could you ask? The price? Only $69.95, each. Com-
plete system, including S-8 speakers, Scott 342
solid-state FM stereo receiver, and automatic rec-
ord changer, well under $500 at most dealers.

a fairly narrow range of load impedance. The impedance of ordi-
nary speakers, however, varies considerably as the frequency
changes. With increased impedance, available power is reduced.
Lowered impedance may overload the amplifier output circuits.

Even the most expensive speakers avail-
able today were designed for tube equip-
ment where impedance is controlled by
output transformers. These speakers do

|!t¢“te’Q"‘:‘;

Scott. .. where innovation is a tradition

il SCOTT®

Eor further information and specifications on the new Scott S-8 speaker system, write:
H. H. Scott, Inc., Dept. 35.08, 111 Powdermill Road, Maynard, Mass. Export: Scott International, Maynard, Mass.
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Number 36 in a series of discussions
by Electro-Voice engineers

NARROW-
MINDED
SOUND

PAUL K. FRANKLIN
Chief Field Engineer

It «often seems to sound installers that all P.A.
systems fall into two categories: the speakers must
he too close to the audience, or the speakers must

be too far from the audience. While there has
been considerable design activity recently devoted
to wide-angle speakers to solve the “close-in” ap-
plications, there has heen scemingly little attention
paid 1o improving high-efficiency, narrow-angle
speakers for concentrated long range coverage.

The traditional approach to this problem has been
to utilize very large re-entrant trumpets with
high-power drivers and massive amplilier power
to atiain long reach. This method has not heen
without its drawbacks. Large horns are quite ex-
pensive and awkward to install. But performance
drawbacks are even more significant.

Iigh frequency losses are severe in lurge re-entrant
horns. thus reducing intelligibility and increasing
power requirements. These losses occur at the
bends of the re-entrant horn, as highs— much
shorter in wave length than the cross-section of
the horn—are reflected back toward the throat.
And distortion generated at high sound levels in
large re-entrant horns may reach 13% or more,
again  reducing intelligibility. This distortion is
the result of attempting to pass a wide-range signal
of high intensity through a long horn. Throat
pressures can reach such high values, particu-
larly at high frequencies, that non-linear air com-
pression results.

An alternative approach te concentrated coverage
is now available with the development of a com
pound  coneentrating projector  (E-V Model
AC100). This unit utilizes concentric horns
coupled to opposite sides of a single driver dia-
phragm. Frequencies below 1000 Hz. are directed
from the rear of the driver through a re-entrami
horn section, similar to the well-known [lectro-
Voice CDP®, except that the final horn section is
round for efliciency and maximum concentration.
Frequencies above 1000 lz. are taken from the
front of the driver to a round horn with only twe
90° bends. High direetivity i= achieved since this
horn is large compared with the wavelengths
involved.

The benefits of this horn design are threefold.
First, the system is quite eflicient, particularly
above 1000 Hz. Overall gains of up to 3 db are
common. compared to large re-entrant horns, thus
cutting amplifier power requirements by 50% in
many cases. Second. the improvement in speech

. clarity resulting from lower distortion (less than

1.0%) improves intelligibility and may also permit
lower sound levels without loss of understanding or
reach. This lower distortion is largely due to the
shorter horn length for high frequencies. Third,
the unit itself is not significantly larger than a
re-entrant horn of normal dimensions, thus sim-
plifying installation.

The compound concentrating  projector  design,
couph:d with modern convertible drivers, often of-
fers a distinet saving in overall sysiem cost, while
also achieving an improvement in performance
where narrow-angle coverage and long reach are
desired.

For technical data on any E-V product, write:
ELECTRO-VOICE, INC,, Dept. 863 A
602 Cecil St., Buchanan, Michigan 49107

ElecthoYorec
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Integrated Complex
Tone Generator for
Electronic Music, by
Robert C. Ehle.

An introduction to
some of the “hardware”
used in the composition
and creation of this
form of music.

°

King-Size 1/ -Horse-
power Audio Amplifier
by Robert M. Voss.
This might well be “the
last of the vacuum-tube
amplifiers” to appear in
these pages, but this
monster is a real solid
“putter outer.”

Simulated “‘Live vs.
Recorded” loudspeaker
Test, by Edgar M. Vill-
chur.

The printed version of
a lecture paper given by
the author at an AES
meeting.

pao{ded:

Heathkit 10-14 5-in.
Professional DC Oscil-
loscope

Marantz SLT-12 Turn-
table

JBL SA-600 Solid State
Integrated Amplifier

In the September Issue

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

AUDIO CLINIG

Joseph Giovanelli

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

Connecting Multiple Speaker System to
Amplifiers

Q. I wish to connect a pair of 16-0hm
speakers and a pair of 8-ohmm speakers to
my amplifier.

How will 1 do this and obtain the proper
impedance match?

Because of the higher efficiency of the
16-0ohm speakers, 1 may need to use a pad
to obtain the proper sound level from each
of these speakers. How would I connect
such a pad?

If I put a pad on both sets of speakers,
how would 1 make this connection? S/Sgt
James C. Horne, Syracuse, New York.

A. In this particular instance, the 16-
ohm speuaker will be connected to the 8-
ohm tap on vour power amplifier. The 8-
ohmm speaker will be connected to the
4-ohm tap.

Use a T pad rather than an L pad.
When you order the T pad, be sure that it
has the same impedance as the speaker
to which it is to be connected and is
capable of handling the power which will
be fed into it. Because instructions are in-
cluded with such pads, no further instruc-
tions will be given here regarding the in-
stallation of the pad.

If you plan to use the T pad for no
other reason except to match the efficien-
cies of the speakers, vou will need to use
the T pad only on the more eflicient
speaker. -

Of course, if pads are used on each
speaker, you will have a means of varying
the volume produced by each speaker at
the speaker location, rather than having
to make such changes at the control cen-
ter.

Difficult FM reception

Q. I live in a difficult FM reception arca
and am not permitted to use an external
antenna. My building is made largely of
concrete and steel. The living room faces
away from the Empire State Building—the
source of most of the FM stations in New
York City. We have, however, a master
TV antenna connection in our apartment
which is a 72-ohm system.

The FM-Stereo tuner I have ordered has
« 300-ohm input connection. If I connect
the tuner to the TV antenna, will 1 get
good stereo reception and separation?

Would I be better off putting a dipole
antenna under the carpeting? Arthur Aster,
Clendale, New York.

A. Tudging from my mail, the problem
of adequate FM reception is one which
comes up more than perhaps any other
topic with which T must deal. While it is
not always possible to solve all such prob-
lems, I hope that through the personal
answers 1 give to (uestions such as yours,
and through the few which 1 can print in
this column, that 1 can reduce some of
these problems to their minimum levels.

Moaster TV antennas are often designed
to reject all signals but those of television
channels. Therefore, the antenna may well
not allow FM signals to be passed along
to the individual antenna outlets. Further,
such antenna installations are often so poor
as to exclude even the television signals.
lor this reason I am uncertain as to
whether or not you will obtain any success
with the master system. You should try it,
however, to be sure. You must use a
transformer to match the 72-chm imped-
ance to the 300-ohm impedance required
by vour FM tuner. Such transformers are
manufactured expressly for this purpose.

The dipole antenna might or might not
work. It would be nice if you could man-
age to place it near a window—behind
drapes or some such similar arrangement
which will enable you to conceal the trans-
mission line. 1 understand that you may
lack signal strength because of the direc-
tion your apartment faces. This is a prob-
lem which probably has no real solution.
Remember, though, that the signal strength
of stations in your area is quite strong and
it may well be that you can stand a con-
siderable amount of signal loss and still
obtain good reception. Of course, when
vou face in a direction other than that
from which signals originate, multi-path
reflections are likely to take place and there
is no cure for that trouble in vour case.
You may obtain reasonably good mono-
phonic reception but may not be able to
obtain good stereo.

If vou are receiving good sound quality
but with considerable noise background,
this condition can be corrected to a con-
siderable degree through the use of a
booster. You may be able to make im-
provements in signal by placing the dipole
in another room in the house whose loca-
tion is more advantageous. You then must
run the transmission line back to the tuner
in the best way possible. You may be able
to locate twin lead in a color which blends
into the woodwork to some extent so that
this line running over doorways or wher-
ever is not conspicuous. Keep this line

AUDIO e AUGUST, 1966



3. To cue to any band or to repeat a passage,
place the tome arm over the desired groove...-"

Garrerd incorpdrated this unique cue-
ing control into the Lab 80 for your
.convenience...to add to your listening
- pleasurs...ard for the safety of your
gsensitive stere> records and vulner-
able stereo g£tylus. The Lab 80 cueing
control is sinple to operate, easily ac-
-cessible from any angle, and com-

1. To play a single record, you simply move the
arm into position over the first

et e e —_— S .

2. To interrupt the music, touch the Manual tab
~—the arm gently rises ....c.cvecoeeeciacecocans®’

T S

EroOVe ..ecaces®

—_

—

pletely foolproof. It works beautifully
waether you're playing a single record
or a-stack of eight.

For complimentary copy of our 32-
page Comparator Guide describing all
tte advanced features of the Lab 80,
write to Garrard, Dept. GK-16,
“Westbury, New York 11590,

CIRCLE MO, 193 ON READER SERVICK CARD

.- then, touch the cueing cont-ol..,the music will
resume at the very same groove,

.-* then, touch the cueing control... the arm genzly
lowers onto the record.

.~ then, touch the cueing control.. . the arm gently
lowers to the exact groove.

aﬁ,ﬁaaqa 2

WORLD'S FINEST



" Even if you bought your |
tape machine today...

the FAIRCHILD Master
Tape Improvement System
has made it obsolete!

|

Here7s why! Only the FAIRCHILD MTIS with “focused-

gap’ head design radically reduces bias-
induced noise to a point where it is no more than 1.5 db
greater than the noise of virgin or bulk-erased tape ... Only the
FAIRCHILD MTIS has an overall Signal/Noise ratio of 72 db
with a 75 mil track width (the track width of one channel on a 4-
track 1/2” recording) ... Only the FAIRCHILD MTIS dramatically
increases the recording level by 4 db compared to present
standards ... Only the FAIRCHILD MTIS sets new system stand-
ards for low harmonic, inter-modulation, and cross modulation
distortion of only .5% ... And only the FAIRCHILD MTIS comes
in a compatible, convertible package allowing you to update
your present tape transports to the high quality *“state-of-the-
art” recording standards.

FEATURES:

* Exclusive “focused-gap” recording head design ¢ 4MHz
(4,000,000 cycles) bias frequency * Silicon solid state direct-
coupled electronics * Compatible, convertible packaging tech-
nigue for easy installation in all existing professional type tape
transports * Space saving electronics package only 7”7 x 19”
* Selective erase is available with multi-track units to allow
complete re-recording flexibility « Mandatory for motion pic-
ture studios, broadcasting and recording studios where defini-
tive performance is a prerequisite * Ideal for the preparation of
highest quality 8-track master tapes for high speed duplication.

Only the FAIRCHILD Master Tape Improvement System puts you
a giant step forward in quality tape recording.

Write to FAIRCHILD — the pacemaker in professional audio products — for complete details.

FAI n c H I I D RECORDING EQUIPMENT CORPORATION
1040 45th Ave., Long Island City 1, N.Y.
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away from metallic objects because they
will change the characteristics of the line
and vou will experience some loss of signal
or suffer increased multipath effects.

I suggest vou read the series on FM
antennas which commenced in our July
| issue.

Record Playback Distortion

Q. I have a tonearm with a new, stereo,
0.7-mil stylus—equipped cartridge.

When I play monophonic and occasion-
ia//y a stereo record. I sometimes get dis-
tortion from the speakers on loud notes.
When I do get the distortion, the noise
that the needle makes in the record grooves
| is very noticeable.
| On the udvice of a friend 1 increased
the stylus force, hut I still get both the
distortion and the noise from the grooves.
I have very little tracking error. I thought
| that perhaps 1 should use a monophonic
| stylus for mono discs and a stereo stylus

for stereo records. 1 certainly would ap-
preciate any help you can give me. Ken-
| neth A. Bush, Rutherford, New Jersey

A. To answer a question of this nature,

all one can do is list the possible reasons
| for vour problem. Each requires inves-
| tigation.

If the compliance of your cartridge is
low, the record must exert considerable
force in order to move the stylus. There
will be sound produced during this process
—sound other than that heard in the loud-
speaker. This is direct radiation of sound
emanating from the point of contact be-
tween the moving stvlus and the moving
disc. This direct sound produced by the
moving stvlus contacting the groove walls
represents a loss in the efficiency of the
svstem. When sound is radiated in this
imanner to the extent that it is plainly

audible, groove-wall deformation is possi-
|ble. The material of which records are
made is somewhat elastic. Therefore, much
of this deformation is ot a non-permanent
\ nature. Ilowever, it will become permanent
over many plavs of the record, thereby
| hastening the ultimate destruction of the
disc. More force is required to move the
stylus at high levels of groove modulation
\ than is the case at lower levels.

A 0.7-mil stvlus should be able to play
both stereo and monophonic records. If
| the radius of the stylus is reduced below
| this value, some difficulty will be en-
‘countered on some older monophonic re-
cordings which were cut with diffierent
| cutting stvli than are used at present. The
playback stvlus  will “bottom” in the
grooves, and the result will he an increase
in surface noise and distortion.

Of course, it is possible that your tooe-
[arm is mounted incorrectly, leading to
ltrucking error. This error would result in
the nodulation on the groove wall moving
the stylus in a direction for which stylus
motion was not intended by the designers
of the cartridge. The degree of tracking
error will influence the degree to which
the styvlus is subjected to this type of force.
I realize that vou indicated that vou do
have good tracking efficiency, but it is well
to check this once again just for the sake
of completeness of investigation.

(Continued on page 93)
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The microphbne
with backbone...

4 ~ MODEL 676

[

= In just a few short months the
k:_;’ Electro-Voice Model 676 has
gained quite a reputation as a problem
solver —no matter what the odds. Now
the 676 has a teammate. The Model
674 has the same unique backbone that
rejects unwanted sound...an exclusive

with Continuously Variable-D(CV-D)™™-

microphones from Electro-Voice. And
the improverment in performance is dra-
matic.

Troubled with feedback or interfer-
ing noise pickup? Most cardioid micro-
phones cancel best at only one fre-
quency—but CV-D* insures a useful
cardioid pattern over the entire re-
sponse range. And its small size means
the pickup is symmetrical on any axis.

Bothered by rumble, reverberation,
or loss of presence? A recessed switch
lets you attenuate bass (by 5 or 10 db
at 100 Hz) to stop problems at their
source, And there’s no unwanted bass

boost when performers work ultra-close.
CV-D eliminates this “proximity effect™
so common to other cardioids.

Wind and shock noise are almost
completely shut out by the CV-D de-
sign. Efficient screening protects against
damaging dust and magnetic particles,
and guards against annoying *‘pops”

As for overall sound quality, only
expensive professional models compare
with the 676 and 674. The exclusive
Acoustalloy® diaphragm gets the credit.
It’s indestructible—yet low in mass to
give you smooth, peak-freec, wide-range
response with high output.

The Model 676 slips casily into its 1”
stand clamp for quick, positive mount-
ing. The fine balance and shorter length
of the 676, and absence of an on-off
switch makes it ideal for hand-held or
suspended applications.

The Model 674 offers identical per-
formance but is provided with a stand-

ELECTRO-VOICE, INC., Dept. 862A, 602 Cecil Street, Buchanan, Michigan 49107
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now has a
staunch new
companion!

MO3EL 674

ard mounting stud and on-off switch.
Either high- or balanced low-impedance
output can be selected at the cable of
both microphonegs.

Choose the 676 or 674in satin chrome
or non-reflecting gray finish for just
$100.00. Gold finish can be ordered for
$10.00 more (list prices less normal
trade discounts). There is no better way
to stand up to your toughest sound
pickup problems. Proof is waiting at
your nearby E-V sound specialist’s. Or
write for free catalog of Electro-Voice
microphones today.

An important footnote: There is no time limit to
our warranty! If an E-V microphone should fail
just send it 1o us. If there’s even a hint that our work-

manship or materials weren’t up to par, the repair is
no charge — even decades from now! Fair enough?

*Patent No. 3,115,207

EleélioYorec
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pros
are

buyin
Formula

FORMULA 10-ALL PURPOSE

ATANDARD AECONDING ON PLABIIC BaSt

What they're buying is
the all-purpose tape with the
built-in safety factors.

‘For example, Formula 10 Audio-
tape will tolerate bias misadjustments
of = 20% without any significant
degradation of performance.

Professionals insist that a tape
which can deliver fine recordings
when conditions are less than ideal’
can produce truly superior recordings
under optimum conditions.

They're getting them with Formula
10 Audiotape. That's why our sales to
professional recordists have increased
by more than 50% in the last year.

Get all the information...
write: Audio Devices, Inc.,

235 East 42nd Street,
New York City, N.Y. 10017
e

audiotape
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LETTERS

Electronic Music
Sin:

I was glad to see an article on electronic
music in Aupio, and I feel that Mr. Law-
rence writes entertainingly on all subjects
with which he deals. On the other hand
there are many aspects of electronic music
(EM) which should be amplified con-
siderably in all fairness to the serious com-
posers practicing in this medium.

While it is true that EM exhibits all of
the eccentricities which characterize mod-
ern music as a whole, and it is also true
that EM can eliminate music’s middle-
men,” the fact is that more composers are
turning to EM each vear and also that
many important music schools are provid-
ing EM laboratories.

The basic reasons for the growing ap-
peal of EM to creative people are these:
1. Electronic recording allows the creator
of a work to re-experience it and to polish
it to his satisfaction; 2. EM gives the com-
poser complete control over the work from
conception to public; 3. EM allows the
artist the experience of hearing a finished
product which is entirely his own work.
4. EM gives the composer the same free-
dom which painters and sculptors enjoy.
Is it possible that EM might even become
a hobby for musically inclined experi-
menters?

Having tanght EM at North Texas State
U. and being an electronic composer my-
self, T can attest to an increase in its popu-
larity as well as a definite lack of lone-
liness in electronic composers. There is a
strong sense of satisfaction in the com-
pletion of a composition. EM lends itself
admirably to the means of distribution
which electronics has made possible. while
concert performances are fast hecoming
museums for the music of earlier periods.
EM can be emploved for TV and movies
with considerable savings over convention-
al music. Such applications are becoming
frequent, and they provide fertile ground
for cultivation bv commercially minded
composers. The only danger is that the
mass production of music by electronic
techniques may tend to swamp all existing
ontlets for music of anv sort. The idiom
is new, but it has already claimed a lion’s
share of the world of music. In 16 vears
it has completely revised the process of
creating with sound.

Rosert C. EHLE,
314 Atkins Ave.,
Lancaster, Pa. 17603

(We have an article from this corres-
pondent which will appear in the near
future. Ep.)

Recording Studios’”
SiR:

As a long-time subscriber to your maga-
zine, 1 would first like to thank you and
your staff for the information, ideas, guid-
ance, editorial and critical comment, and
also the many hours of pleasure you have
provided over the years. I look forward
each month to receiving my copy. My
only complaint is that you don’t publish
more frequently and expand your coverage
of the andio world.

One area upon which you have occa-
sionally commented and sometimes criti-
cized, but never thoroughly covered or even
featured is that of the “recording studio”
and the “recording engineer.” Many of
the letters from readers printed in the
LertERs column have contained questions
regarding one or the other, like: what is
it . . . why certain things are done . . .
studio lavout . . . capabilities . . . design
philosophy . . . engineering practices, and
so on. I believe an article or a series on
these subjects would be of interest to
your readers, and one which might help
them understand the reasons for much of
what they hear, and perhaps help them
to appreciate some of the problems in-
volved at the other end of the product
to which they listen.

Criteria Recording Company, one of the
country’s leading independent studios, is
soon to begin construction of a new studio
which will adjoin the present facility. On
completion, in some four or five months,
we believe this plant will be one of the
finest sounding and one of the most ver-
satile in the country. It will be one of the
first fully solid-state transformerless in-
stallations in existence.

1 propose one or more articles covering
the planning, philosophy, design, goals,
construction, layout, installation, checkout,
tuning, and news of this studio. Would
such a series be of interest to Aubio?

StanLEY E. GOLDSTEIN,
Criteria Recording Co. Inc,
1755 Northeast 149th St.,
Miami, Florida, 33161.

(It certainly would, and we shall be
looking for it in the next few months. Ep.)
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Surround Yourself with SONY Sound!

THE SOLID-STATE 530

...with XL-4 Quadradial Sound

Imagine yourself at the podium, surrounded by a
full symphony orchestra. Hearing everything.
Missing nothing. Imagine that, and you will have
begun to appreciate the exhilirating experience of
the totally enveloping presence of the Sony 530°s
XL-4 Quadradial Sound System. This four-speaker
system, two in the 530’s case and two in its de-
tachable split-lid, produces a virtual curtain of
stereophonic sound. And only speakers this mag-
nificent could complement a recording and play-
back instrument as superb as the Sony solid-state
530. Sensitive to virtually the entire audible range,
the 530 captures exactly what it hears from 40
to 15,000 cps, and dramatically reproduces it with

20 watts of pure music power. Certainly a pere
formance to please the audiophile. Yet the 530
achieves its remarkable performance with a sim-
plicity that will delight the entire family. From
Retractomatic Pinch Roller for almost automatic
threading to Automatic Sentinel shut-off, Sony de-
signed the 530 to make professional-quality tape
recording and playback a marvelously uncompli-
cated pleasure. The 530’s features include 4-track
stereo or mono modes, three speeds, separate bass
and treble controls, pause control and two famous
F-96 dynamic mikes. Truly, the 530 is a complete
stereo entertainment system for the home, any
home. It’s yours to enjoy for under $399.50.

S O N:Y S”PERSCOPE The Topeway to Stereo

AMERICA'S FIRST CHOICE IN TAPE RECORDERS

For descriptive literature on the 530 or the rest of the best from Sony, write Superscope, Inc., Sun Valley, California, Dept.: H-17.

SONY MAKES THE WORLD’S MOST COMPLETE LINE OF TAPE RECORDERS, INCLUDING THIS SOLID-STATE STEREC TRIO

imogMeon)
ey

WMODEL 660 ESP-REVERSE SOLID-STATE
STEREQ TAPE SYSTEM. UNDER $575.

MODEL 250-A PERFECT PLAYMATE STEREO
TAPE DECK RECORDER. UNDER $%149.50

MODEL 260 RADIAL SOUND STEREO 1
TAPE SYSTEM. UNDER $249.50
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LIGHT LISTENING

Gilbert and Sullivan Spectacular.
London Tape LCL 75010

The record companies most active in
the field of Gilbert and Sullivan op-
erettas, London and Angel, are aware
of the fact that most Savoyards prefer
complete recorded versions of these pro-
ductions. Tape fans with a weakness for
G. and S. have been well taken care of
in the past, provided they were willing
to go along with the status quo and
purchase each operetta in the form
available to them in the tape catalog. In
the Ampex catalog, the London G. and S.
releases are well represented (Angel
handles its own processing and distribu-
tion of tape) but the orientation has
been toward the serious collector with
plenty of money to explore the full range
of wit and melody in the shows of
England’s most famous theatrical team.
Seven G. and S. operettas are available
on Ampex tapes in D’Oyly Carte per-
formances recorded by London Records.
Of these, only three (Mikado, Pinafore,
and Pirates of Penzance) are being sold
in highlight reels along with the com-
plete performances. Anyone wishing to
sample a true cross section of the G,
and S. repertory on tapes by the D'Oyly
Carte has been out of luck until now.
Luckily, this new release, titled “Gilbert
and Sullivan Spectacular”, performs
two functions, both of them welcome.
It offers D'Oyly Carte performances of
the highpoints of four G. and S. oper-
ettas and reveals a new (and better) side
of the London Phase 4 stereo process.
This process, in the past, has not been
one of my major enthusiasms. In this
reel, however, there is hardly any sign
of the artificial effects I've objected to
in earlier releases. As a matter of fact,
the sound on this tape is a match for
the main London series in disc form.
This new release with Sir Malcolm Sar-
gent leading the Royal Philharmonic
Orchestra in support of the D’Oyly Carte
troupe will be preferred by those who
like maximum presence in the lyrics.
The older disc albums, offering the
services of Isidore Godfrey and the New
Symphony Orchestra of London, seem
quite distant in pickup in relation to
this tape, placing the listener in mid-
orchestra seats instcad of a “control
room” perch directly beneath the moni-
tor speakers. The stage effect of the
earlier series is more logical for the
choruses (not a minor factor in the give
and take of the lyrics) but this new tape
is an ideal way to sample at close range
the outstanding solos of four leading
Gilbert and Sullivan shows.

*]2 Forest Ave, Hasting-on-Hudson,
New York, N. Y. 10706
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Chester Santon

Ali Akbar Khan: North Indian Master of the
Sarod

World Pacific Mono WP-1433
With the accompaninient of Sheela
Mookerjee, tamboura, and Shankar
Ghosh, tabla, Ali Akbar Khan offers a
program of wide variety that never
ceases to fascinate. One of India’s most
celebrated musicians, he is the son of
the distinguished musical scholar Dr.
Padma Bhusan Allauddin Khan and a
performer of brilliance and emotional
depth. As more folk music of other
cultures becomes available to us on
long-playing records. the quality of per-
formances and recordings is also im-
proving. At one time we had to be
content with indifferent musicianship
and sound. Happily that is not the case
with this recording. These musicians
perform with rare subtlety and a ravish-
ing freedom of rhythm, and the excel-
lent recording preserves all of the detail
of their deft performances.

Pomp and Circumstance
Capitol SP 8620

The Hollywood Bowl Orchestra takes
on a program of well known marches in
this new release. Whatever its other
merits, Capitol's latest recording process
simply doesn’t do justice to the bass
end of a full orchestra in repertory such
as this. The midrange is there and so is
an adequate supply of treble but even
straining of the ear reveals no useful
bass to speak of. In the course of the
average march, the bass drum usually
has to compete with the rest of the
band or orchestra. One march included
in this record, however, is unique in its
treatment of the bass drum. “The Ra-
koczy March” from “The Damnation of
Faust” by Hector Berlioz has one pass-
age where the other instruments gradu-
ally subside and the bass drum is left
alone in the spotlight to lead the way
to the final section of the march. Just
about every recording of this march,
and there are many, has some semblance
of a bass drum to offer in this particu-
lar passage of the Rakoczy. Yet a con-
trol setting that can fill my room with
bass drum at little more than average
volume can find only the barest whis-
per of the drum in this record at the
same setting. Most puzzling.

Pop Goes the Zither
Philips PHS 600-183

If you have deepseated opinons on the
recorded sound of the zither, prepare to
abandon most of them on hearing this
record. Philips has uncovered a young
Viennese musician named Karl Swoboda

who coaxes a zither into avenues I
never figured the instrument could take.
To most people, the “Third Man Theme”
or Strauss’ “Tales from the Vienna
Woods” usually cover the gamut of the
zither’s claim to fame. In this release,
Swoboda gives the instrument an en-
tirely new personality with a refreshing
dip into a wide variety of popular music.
Instead of the usual accompaniment
role, the zither stars prominently in
Bossa Nova, ballads, waltzes, Broadway,
film and folk tunes. Philips’ brilliant
close-to miking has had a lot to do with
the scintillating end result.

Norman Luboff: Songs of the Trail.
RCA Victor LSP 3555

If a recording can be said to exude a
healthy atmosphere, this one certainly
does. The total impression takes in more
than the natural out-of-doors heartiness
of Western songs sung by a dozen male
voices of the Norman Luboff Choir. Al-
though the tunes themselves play an
important role, I find equally impressive
the Luboff treatment of the material
and the unforced nature of RCA’s sound
as miked in their Hollywood studios.
Perhaps the highest tribute that can be
paid to recording engineer Dick Bogert's
stereco setup is to mention that the ear
is unaware of mechanical manipulation
on his part. The natural cohesion of a
good choir has been maintained across
the expanse of the group’s formation
and the voices have all the male heft
the songs require without blasting to-
day’s sensitive mikes. Luboff has steered
an interesting course betwen the old
and the new in his selection of Western
tunes. Bob Nolan, composer of “Cool
Water” and one of the original Sons of
the Pioneers is represented by “Tumble-
weed Trail” and “Happy Cowboy.”
Among the other recent compositions is
a song that happens to be the most
effective item in the album, “The Song of
the Trail” written by the same Stan
Jones responsible for “Ghost Riders in
the Sky.”

Perry Como: Lightly Latin.
RCA Victor LSP 3552

In the steady stream of new record
releases, it’s easy to lose sight of the fact
that an occasional big name has been
missing for a while. This is Perry Como’s
first album in almost a year and it in-
dicates that an adequate diet of golf
can keep any good singer in tip-top
shape. This happens to be one of the
better albums Como has made. This is
all the more surprising because the
program of songs is a bit of a departure
for him. Much of the album is devoted
to authentic Latin American music of
the present with a few Latin-style tunes
from other sources to round out the
roster. The combination of good bhossa
nova and Como’s relaxed assurance is
an unbeatable one. He has some really
excellent material to work with in some
of the more attractive songs of Antonio
Jobim, Luis Bonfa, Ary Barroso and
Dorival Caymmi. Adding to the soft ap-
peal of the tunes are the thoroughly
professional arrangements of orchestra
conductor, Nick Perito. Como has al-
ways been a stickler for lengthy re-
hearsal. He’s had ampvple time to make
this an outstanding release. p:
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Introducing

the tuner.

We must admit that the TFM-1000
stereo FM tuner is different, even for a Fisher.
It is quite literally a radical innovation: a de-
sign that goes to the roots of the problem and
solves it in a new way. The result is perhaps the
most exciting solid-state device created by
Fisher engineers thus far. A tuner that repro-
duces the broadcast signal with such fidelity that
we confidently call it the tuner. The standard.

Of course, most users are interested only
in results—what a product will do rather than
how it is done. That is why we usually concen-
trate on performance rather than electronics in
our advertisements. But the TFM-1000 is
unique, and we thought you would like to know
why.

New, distortion-free detector circuit.

The most dramatic circuit feature of the
TFM-1000 is the pulse counter detector. What
it does is change FM to audio. All detectors do
that. But this one does it by counting pulses that
have been made exactly proportional to the
original music or speech signal. And does it
with such accuracy that distortion is eliminated
to the point of defying measurement!

Precisely how this was accomplished
should be of considerable interest to engincers,
whom we shall fully inform about it in the ap-
propriate technical journals in due course. For

FOR MORE INFORMATION, WRITE FISHER RADIO CORPORATION
OVERSEAS ANO CANADIAN RESIDENTS PLEASEWRITE TO FISHER RADIO INTERNATIONAL, INC., L

INC

now, suffice it to say that the difference is in-
stantly apparent.
Other unusual circuitry

In addition to the radically new detec-
tor, the TFM-1000 features the most sophisti-
cated FM tuner circuitry from antenna ter-
minals to output jacks. Such as the newly
designed front end utilizing a select group of
Field Effect Transistors; the five-stage IF amp-
lifier; the four-diode coincidence circuit in the
multiplex section; and (another Fisher exclu-
sive!) the symmetrical, hard limiters. A hard
limiter will limit more effectively than a con-
ventional limiter stage, without changing the
signal waveform, so that distortion-free recep-
tion is greatly facilitated. (We have also estab-
lished that the limiters and the detector of the
TFM-1000 will never need alignment!)

The resulting performance is quite un-
paralleled. Usable sensitivity is 1.8 microvolts;
selectivity, 70 db; capture ratio, an unprece-
dented 0.6 db. All measured to IHF standards.

It would seem that the TFM-1000 in-
augurates a new standard of performance for
FM tuners, whether transistor or tube. For only
$499.50 (plus $24.95 for the optional cabinet)
you can now own the tuner.

The Fisher

Fug
"

ny

, 11-35 45TH ROAD, LONG ISLAND CITY, t. Y. 11101

NG ISLAND CITY, N.Y. 11101.
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Coming to your
hi-fi dealer soon

following its spectacular
West Coast premiere

the all-new,
feature-packed

MIRAGOR
il

the finest automatic
turntable ever produced

Use this coupon for details:

Benjamin Electronic Sound Corp. |
40 Smith St., Farmingdale, N.Y. 11736 |

Send complete details about your
new Miracord 50H. Also notify me
when dealers near me receive
first deliveries.

Name

Address

City

I State Zip ’
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ABOUT MUSIC

Harold Lawrence

On the Eve of Recording Handel’s “"Messiah”

o Excrisn anp AnERicaN audiences,

Messiah is probably the most familia

and beloved of oratorios. Yet in cer-
tain wavs it is virtually unknown to the
general public. Ever since Handel's death
in 1759 the work has been “npdated,”
“improved,” “enhanced,” “refurbished,”
or otherwise altered to conform to the
fashion of the day. What we usually hear
at Christmas and Easter is a truncated
version shorn of embellishments, appogia-
turas, double-dotting, cadenzas, and other
Baroque performance practices, and pre-
seuted by a full symphonyv orchestra and
large chorus in an atimosphere of “solemn
reverence.

In the light of evervthing we have
learned about Handel and Baroque music,
the “standard” Messiah is as remote from
the original as are the overblown orches-
tral transcriptions of Bach’s Chorale Pre-
ludes. How did it get this way?

The tampering began soon after Handel
died. Johann Adam Hiller prepared “an
entirely new score, as far as mav be what
ITandel himself would have written at the
present dav.” He slashed and revised at
will, substituted a crude solo for bassoon
in place of the original violin part in “If
God be for us,” and made “many improve-
ments in Handel’'s composition by the em-
ployment of wind instruments.” Other
composers reworked Messiah to make it
more palatable to local audiences through-
out the Continent. In 1789 Mozart him-
self re-orchestrated Messiah, and it was his
version for years to come. Nothing Mozart
wrote was in poor taste, but the end result
of his filling-in of harmonies and winds was
to soften the impact of the music and rob
it of its freshness and Baroque flavor. Or-
gan and harpsichord, for example, were
“harmonized” into the orchestral fabric,
thus depriving the choruses and recitatives
of their characteristic accompanying colors.

\What Hiller, Mozart and others did to
alter the shape and harmonies of Messiah,
nineteenth-century  England did for its
scale. At the Handel Commemoration of
1834, held in Wesminster Abbey, Messiah
was performed by an orchestra of 80 vio-
lins, 20 violas, 18 cellos, 18 double basses,
8 flutes, 2 piccolos, 12 oboes, 8 clarinets,
12 bassoons, 8 trumpets, 8 trombones, 2
ophicleides, two serpents, snare drum, two
kettle-drums, and two tower drums. In
those days, the Establishment believed in
bigness. Things reached a Gargantuan
climax at the Crystal Palace Commemora-

| tion of 1859 where Messiah was given by

a chorus of 2,765 singers and an orchestra

of four hundred, bolstered by a mammoth
organ with four kevboards and 4.510 pipes.
Twentv-eight thousand attended the final
performance. In the midst of his Handelian
inflation, German scholars under the super-
vision of Friedrich Chrysander were pre-
paring a compilation of Handel’s music,
hased on autograph manuscripts and origi-
nal editions. In keeping with the Flandel
re-examination, the Englishman Ebenezer
Prout produced a new edition of Messiah
which dusted off some Victorian misconcep-
tions; but his job was not a thorough one.
Nevertheless, most performances we hear
today are based on the Prout edition.

In 1896, a full score and complete set
of parts of Messiah were rediscovered in
the London Foundling Hospital, where
Handel had given annual performances of
this oratorio until his death. Why not then
return to the original? If his were a score
by Beethoven, there would be no problem.
But the “original” score of Messiah is
merelyv one of several versions composed
by Handel. More important, Messich must
be seen through the eves of a musician
trained to interpret Baroque music. Per-
formed literally, the oratorio would seem
curiously incomplete, like a black-and-
white version of a vivid color photograph.
In the tradition of eighteenth-century
Baroque composers, I1andel did not bother
to write in the necessarv appogiaturas,
trills, mordents, double-dots, and other
rhvthmic and melodic alterations, because
he knew his contemporaries would fill them
in. The modern performer with no back-
ground in Baroque performance traditions,
who confines himself strictly to the printe
Urtext edition, is no more faithful to the
original than the conductor who uses the
Prout-out-of-Mozart version.

In recent vears, scholars and conductors
have prepared new performing editions of
Messiah, bringing to their work a deep
awareness of 18th-century musical prac-
tices. The Baroque Messiah, however, is
still outnumbered by the “retouched” ver-
sions. The late Sir Thomas Beecham spoke
out for revision when he said that “the
whole business of reducing Handel's or-
chestra is a modern heresy and a very
dangerous one, indeed, and should be ex-
tirpated root and branch . . . It is a physi-
cal and acoustical fallacy of the highest
order Suppose Handel were living
today and saw our large halls and had full
acquaintance with the resources of the
modern orchestra, what would he have

(Continued on page 100)
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A7-500W-1 847A

THE ”]UK Inspired by 16th-Century Spain
THE SU“NI] Inspired by Altec’s Famous “Voice of the Theatre” Speakers

Three speakers. Alike in beauty and dignity, differing in
size. Their carved fretwork facades tell of a courtyard,
ambuscadoes and Spanish blades. A fiery tale augmented
in lustrous grain of hand-rubbed walnut.

Behind the fretwork, the same PULAYBACK speaker
components that have made Altec the standard of the
nation’s broadcast and recording studios for 35 years.

How large a speaker system will fit the décor of your
home? Whichever of these new Altec Full-Size speaker
systems you choose, you’ll enjoy a big measure of beauty
with a full measure of sound.

A7-500W-1 Magnificent ...ONLY ITS NAME COULD
DESCRIBE IT! In ali the world, the new fHlagnificent is the
most beautiful speaker ever built. In sound, in looks. Same
components, same cubic volume as the famous A7-500
“Voice of the Theatre”®, the PLAYBACK speaker system whose
massive perfection thunders and whispers in recording studios
throughout the nation. A sound matched only by the new
Magnificent. Size: 44 H” x 32 W” x 25 D”. $498.

846A VALENCIA YLRYBACK SPEAKER SYSTEM - Same com-
ponents as famous A-7 “Voice of the Theatre”® system. Size:
293" H x 27%" W x 19” D. $333.

847A SEVILLE FULL-S!ZE SPEAKER SYSTEM * Combines
exceptional performance and space-saving cabinet, Size:
26" Hx 19" W x 14" D. $231.

See the glory of Spain, hear the glory of the
world’s finest speaker systems/! Your Altec dealer
is waiting to let you make your own test: A-B Full-Size Altec
speakers against any others. You'll hear right away that book-
shelves are for holding books, Full-Size speaker systems for
making music! These Altec systems will accommodate any
room requirement, from the grand hall of a mansion to the
limited space of an apartment.

Guaranteed to reproduce any program material
recorded on tape and records, or broadcast on FM.

ALTEC LANSING
AlTE [ A Division of /L7 Ling Altec, Inc.

ANAHEIM, CALIFORNIA

| LaNnSING |

©1966 AL
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Edward Tatnall Canby

WHAT'S IN A NAME?

Everybody in the record business (clas-
sical, et al.) knows Schwann. As Schwann
goes, in terms of record listings, so goes
the nation. If vou read it in Schwann, it
must be true. At least in name.

But how much do names count—on LP?
Does an LP by any other name sound as
sweet? T'd say yes. So long as the label
info sounds reasonably convincing.

Reproducing the basic info on record
labels and seeing that the records them-
selves do in fact exist (whether the listed
performers do or don’t) is Schwann’s big
business. Actually, this sturdy little fat
cat-alogue, which long ago beat down the
competition by sheer monthly persistence,
is an industrious reflection of the record
business itself, or rather, what the record
business says the record business is. Since
the Schwann info comes direct from the
manufacturers, who are as likelv to wish-
ful-think as the rest of us, Schwann has its
problems. You hafta take their word for it,
those record companies, one way or an-
other. I'm sure Schwann does not play
every record with score in hand, and at-
tend every recording session to check on
identities of the performers.

Yet in the long run, Schwann does tell
almost all. All that any of us mostly get to
know. At least, if Schwann says an LT is
available, it'd better be—or else. You can’t
insert a false listing, in such a widely read
publication, without a hot feed-back re-
action from the readership. False listings,
or even hopeful ones that are unrealistic,
bring squawks from both customers and
dealers. It's like putting nickels in a slot
machine and not getting the candy bars.
Or cash into a cigarette vendor that balks.
(Just the other day in New York a man
shot up a local bar when the machine
swallowed his cash and then refused to
disgorge the sinokes.)

So in a big way Schwann’s listings are
self-correcting. Not that the stafl doesn’t
break its back regularly (see below),
working for statistical accuracy—that is,
accuracy to the manufacturer’s info. But
they do get help. They are positively
goaded by the record-conscious public.
They ask for it, and they even thank you
nicely when you goad them.

Therefore, you can understand, I tend
to believe absolutely everything 1 see in
Schwann. I always do. Even in the recent
and notable Schwann Artist Issue of 1966
(June), which lists all LP records (as of
May) under their performing artists, in-
dividual or corporate, instead of under the
COMPOSETS.

12

Salzburg

I even believed Schwann. this time, when
it was talking about me, like somebody in
some other world. Imagine my surprise and
pleasure wlen I read in The Artist Issue
that my own New York singing group, the
Canby Singers, had made a record in, of
all places, Salzburg, Austria! Singing Bux-
tehude Cantatas under the direction of that
venerable sage of the Salzburg Mozarteun
(the Mozart museum), Bernard Paumgart-
ner. You could have batted me with a
feather. For I do love Salzburg and I adore
old Dietrich Bustelude’s music. Herr
Paumgartner, too, has been an excellent
Salzburg conductor and it was wonderful
to know that, in the LP fantasy-world, we
Canby Singers had actually made a record
under his distinguished direction.

Alas, it was mercly a (rare) Schwann
alphabetical error that got by uncorrected.
I almost believed it, as I say. It seems the
disc¢ should have been listed under the
Cantata Singers, not the Canby Singers.
Right next door in the alphabet, and some-
body made a slip of a card file. Too bad.
I like Salzburg. 1 really do.

The error in Schwann will be corrected
and the Canby Singers will be returned—
on LP—to New York. But there remains an
interesting little question. Just who are
these Cantata Singers—of Salzburg?

No. no—not the Cantata Singers of New
York. That’s a real {i.e. “live”) organiza-
tion and it hasn’t been traveling in Aus-
tria recently, either. These other Cantata
Singers are, 1 suspect, quite fictional as
to name. Oh yes—the singers exist, natch.
They made the vecord under Paumgartner.
But due to some contractual complication
they couldn’t use their real name. So—The
Cuntata Singers. I might further speculate
that this could imply a reissue disc, an old
one now updated and perhaps on a new
label? Ah—wheels within wheels! That’s
the record business today. And it’s
Schwann’s business too, for better or
WOrse.

You see, I'm willing to bet that this
Buxtehude disc by the theoretical Cantata
Singers is a fine record. It ought to be.
And Tl wager it’s available, too, if
Schwann says so. There they are—the Salz-
burgisher  Kantatensingkreis, mavbeP—as
real as your hi-fi amplifier can make them,
factually, audibly existing. And vet who
are they? Perhaps we'll never now.

There’s no use our being persnickety
about who’s who in this splendid big guess-
ing game that is LP. Take it as an interest-
ing phenomenon, a fantasy-world that’s
also true. All these people, real, honest-to-
God people, singing and playing away be-

fore the mikes, and half the time you can’t
really be sure who or what or where they
are, or even when! Crazy-like. Schwann’s
Artist Issue deals directly with this sort of
zany world, and it’s a wonder they don’t
make more factual mistakes than they do.
The statistics connected with the new
Artist Issue are startling.

For instance, since the last Artist Issue,
in 1963, Schwann has deleted (at the
manufacturers’ request) just about half of
the then-current LP listings. On the other
hand, new LP listings have been arriving
at the Schwann office. thev tell us, on an
average of one per hour for an eight-hour
work day seven days a week since 1963.

Now admittedly that’s an odd way to
ficure a per diem arrival rate, since we trust
that Schwann works his cataloguers at most
five days a week. Still-this does say very
clearly (with a bit of rearranging) that it
would take anyv listener like yvou and me
approximately four hours of straight record
playing every single day. never-ending,
year in and out, just to keep abreast of the
incoming new listings. That is, if we were
to play each newly listed LP just once, all
the wav through, with no cheating. As, for
instance, a conscientious record reviewer
is supposed to do. There’s your LT Hood.

Like New

Of course, in this odd fantasy world
Schwann can’t make any sort of distinction
between brand-new recordings, never be-
fore released, and those hundreds and
hundreds of “new” listings which are ac-
tually reissues, in any number of formats,
or are reshaped from older LP’s into new
combinations. I strongly suspect that about
half of the new listings are actually old
ones revamped—for the good, in 99 per
cent of the cases, as per my remarks in the
July issue.

The manufacturers are not very helpful
with info on this matter. Especially those
who have bought up legitimate rights to
material originally listed on some other
label. Mostly they don’t say a thing about
it. Understandable. No point in giving bad
publicity to a release that is perfectly good
on its own and quite legitimate. Very few
record companies dare try the Volkswagen
approach—saying, ves, it is that same old
recording, but we've greatly improved it
technically and, maybe, lowered the price
into the bargain. Much safer just to list
it as a new release, which in a way, of
course, it is. And so it goes, straight into
the new listings. Like new. Often sounds
that way.

A lot of “new” listings, too, are simply
alternative packagings, from the same com-
pany. An excellent idea, even if it does
make two or thre LP’s out of what is
really just one. People like varving collec-
tions and pairings. Why not?

Schwann makes special note, for in-
stance, of the recent huge spate of albums
featuring the pianist Rudolph Serkin, from
Columbia—a gargantuan pile that T haven’t
been able to face yet. Too big. Great
Romantic Concertos, all the Piano Con-
certos of Becthoven, separately and to-
gether, music by Mozart, Brahms—the
whole classic repertory of the old fash-
joned virtuoso concerto pianist, German-
oriented. Good stuff! Serkin is a hot live
wire in that field.
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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
been cut into the grooves. No
more, no less.Otherwise he would
never be able to control the final
product. The record you 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

AUGUST, 19566

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 rurntable also
happens to be 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-
VALVEe Calibration Standard
is custom made. That means that

Circle 113 on Reader Service Card

PHOTOGRAPHED AT CAPITOL RECORDS BY FRANZ EOSDN

cach 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
& reflects it $49 50. But
 that really isn’t much
to pay for uncompro-
mising accuracy.
Stanton Magnetics, Inc.

SlaNTO Plainview,L.1.,N. Y,
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WORTH
WAITING
FOR!

DYNACO
STERED
120

Complete specifications
are available on request.

DYNACO INC.

3912 POWELTON AVENUE,
PHILADELPHIA, PA. 19104
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But 1 ask (and Schwann doesu’t say),
Liow many of these are brand new record-
ings, just made, not previously issued, and
how many are perfectly legitimate repack-
agings of performances already released
on Columbia.

1 could find out easily enough, I guess,
but I'm not going to hother. Neither
Schwann nor I think it’s that vital. For me,
and for you, the proof of the LP is in the
playing, not the dating. If it's ten years
old and sounds just like new, I'm happy.
After all, the best tapes of ten years ago
are a lot better than the worst of today.

Domestic imports

Another big bulge in the bulging Artist
Issue comes from those proliferating im-
ports, many of which do get into the regu-
lar Schwann listings (though Schwann has
Jaunched, hopefully, a special Import Sup-
plement). If they are oftered on a domestic
label, like Turnabout or Music Guild or
even RCA Victor, the imports are of course
automatically “in”. And, I gather, they are
also “in,” even under their own foreign
labels, if they are nationally distributed
hereabouts by an American company. The
import biz is too big, now, and too com-
plex, for Schwann to draw fine import dis-
tinctions. You can’t verv well shoulder
aside Angel, Philips, London, Deutsche
Grammophon, nor even Telefunken,
L’Oiseau-Lyre, Argo, or Odeon, imports
all of them in varying degrees. Collectively
they swing a big weight in our li'l old
U.S.A. And so, increasingly, they are listed
right down the line alongside RCA Victor
and Columbia. More imports—and more
LP’s than ever in the catalogue.

Well, I guess Schwann’s biggest problem
with the Artist Issue must have been in-
evitably resolved beforehand—that little
matter of the semi-fictional ghost-names, of
which there are, to put it mildly, simply
hundreds. Here we have a listing of records
by artists—and half the artists, if a name
is a name, don’t even exist. Phew! Some
listing! But the ethical problem had only
one possible and reasonable solution, as
far as this catalogue was concerned. Don’t
call a spade a spade. (And how do you
know it is a spade?) Call it whatever the
manufacturer says it is. It’s his worry,
after all. Not Schwann’s.

Just imagine it, even so. A whole cata-
logue populated with all sorts of corporate
ghosts, mixed together with corporate
realities (as of real-life “live” music, at
least), and if you start trying to eliminate
the pseudonyms and the double-aliases and
the all-purpose, catch-all titles, you're in a
rat’s nest for fair. Because most of the
fictitious titles are perfectly legal and many
of them have a life of their own—on
records. Many are very real, in this way,
even though the actual personnel keeps
changing. It’s the name that exists, not the
playvers.

After all, any orchestra, or chorus or
opera company, has a regular turnover.
When does a quick turnover amount to a
new performing group? Who knows! But
that’s not all. Take a fine, legitimate, well-
known, often-recorded name like the Co-
lumbia Symphony Orchestra. What could
be more real, in the LP sense?

Columbia’s Symphonies

Now Schwann dutifully lists almost
seventy releases by the Columbia’s side-
kick, the Cleveland Orchestra (mostly on
Epic with a few Columbias and others)
and you may De pretty sure that each of
these involves the actual Cleveland Or-
chestra that was then playing before the
public in Clevelund, Ohio, U.S.A. But
Schwann also lists nearly eighty releases—
mind you, many of them are multiple-
record albums, up to 7 discs—as played by
the Columbia Symphony Orchestra. And
there the situation is a wee bit different.

Very few of us have heard the Columbia
Symphony in the flesh because “it” doesn’t
play thataway. “It” just makes recordings.

1 say “it” because the personnel of “the”
Columbia Symphony is such a spaceless
intangible that nobody but a Columbia
man could hope to pin it down to an oc-
casion. No offense intended—the Columbia
Svmphony, whichever one, is always a
crack outfit, the very best. In New York,
maybe. Or on the \West Coast. Or wherever
a Columbia Symphony is needed. They
seem to spot Columbia Symphonies con-
veniently all over, or work them up new
for special occasions, like Bruno Walter,
or Igor Stravinsky.

Rumor even says that one of these nu-
merous excellent Columbia Symphonies
was physically resident in old Vienna,
where it also plays (and just maybe makes
records for other labels) under a different
name. Could be. Could you tell the diff?
And if so, would you care? It's in your
living room, isn’t it, and do you hafta know
where the mikes were, where you're lis-
tening?

There is, by the way, an unfortunate
term for orchestras got together on the
spot, for an occasion: pick-up orchestras.
More often than not, these pick-up groups
are first-rate in the personnel and lack only
the long rehearsal time and intimate asso-
ciation of the “real” orchestras that play
regularly together in public. Some of the
Columbia Symphony Orchestras, and others
of the sort, have in fact played very regu-
larly together (for taping) and so who
can complain if the name skips blithely
around from one of them to another? It
all comes out of the same loudspeakers,
doesn’t it?

Then there are other and similarly in-
definable orchestral outfits that go under
personal names—with the suffix “& His
Symphony Orchestra” added. That title
has a distinguished history on records! And
never more so than when it was Leopold
Stokowski & His.

On a similar plane we find such hard-to-
list artist groups (poor Schwann) as “The
Symphony Orchestra.” (What Symphony
Orchestra??) A grammatical problem—do
you list it under T, or under S? Even
worse is the orchestra that is called “And.”
or even just “&.” So-and-so, pianist, “&”
Symphony Orchestra. Do you list it under
Ampersand?

(Schwann is sweetly reasonable here. It
lists just three items under the high-sound-
ing title of “Symphony Orchestra” and
puts almost seventy others, according to
(Continued on page 100)
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The
ROYAL -
FAMILY

OF PROBLEM-SOLVING
UNIDIRECTIONAL
MICROPHONES

&

yeTer=r= UNIDYNE"

UNIDIRECTIONAL DYNAMIC MICROPHONES

Small wonder there are more Unidynes in world-wide high-quality P.A. systems
than any other microphones. Their true cardioid pickup pattern controls feedback
and unwanted background noise. They minimize boomy reverberations.
Performers have unparalleled freedom of movement without distorting the voice
or introducing false “coloration.” Models for every budget and application.

SHURE LAVALIER UNIDYNE

Newest addition to the Unidyne
family. Reduces clothing and
cable noise. Ultra-flexible
shielded cable. Can be hand
held, stand mounted, or goose-
neck mounted, With Lavalier as-
sembly. Model 545L—%70.00 list.
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SHURE UNIDYNE 11

The world’s most famous micro-
phone. Renowned for its inti-
mate, mellow sound . . . and for
ruggedness both indoors and out.
Multi-Impedance. Model 555W
with “on-off” switch—$85.00
list. Model 555 without “on-off”
switch—$83.00 list.

SHURE UNIDYNE A

Superb performance at an econ-
omy price. Eliminates feedback
in low budget sound systems.
Built-in “on-off” switch. Model
580SB Low Impedance—%$52.00
list. Model 580SA High Imped-
ance—%$59.00 list.

Shure Brothers, Inc., 222 Hartrey Ave., Evanston, lllinois 60204
SHURE-PERFORMANCE, QUALITY, RELIABILITY

Circle 115 on Reader Service Card
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SHURE UNIDYNE 111

Premier product of the famed
Unidyne family. Smallest in size,
ultra-modern appearance, extra
lightweight. Dual Impedance.
Model with “on-off” switch 545S
—$89.95 list. Model 545 without
“on-off" switch-—$85.00 list,

U. S. Patent D190,864; Othsr Patents Pending
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EDITOR'S REVIEW

ASTHFAD READERS—those who read the contents
I \/ I page regularly and are thus cognizant of any

changes in editorial staft or other personnel
—will already have noticed that Aupio is no longer
situated in the village of Mineola, a Long Island town
some twenty miles east of the Big City, but in the
future will emanate from Philadelphia, Pennsylvania.
After almost fiftcen years in Mineola, Aupio is now
“on the move”—and, we trust, not onlv physically.

Aupio is “moving in with the family,” which is what
it says on our notice of address change to advertisers,
advertising agencies, and so on. The “family” refers
to the other publications ot North American Publish-
ing Company, which Aupio has just joined—Printing
Impressions, Dala Processing, Graphic Arts Review,
Business Forms Reporter, and Food Trade News.

For the reassurance of the old timers who have been
reading Aupio for up to nineteen years, there is no
change in the editorial staff —we're all going along. We
do feel that the addition of the creative staff of North
American will be able to improve our appearance ap-
preciably. We also fecl that the operation of the sub-
scription fulfillment service in our own office will result
in more efficient operations in that arca. And we are
certain that our own advertising sales offices, located
in five cities throughout this country and one in Japan,
will give us a closer liaison with the people who make
magazines possible—the manufacturers and advertisers.

One of the complaints we often hear at Hi-Fi Shows
is that it is often difficult to find Auvpio on the news-
stands—this too, we expect to change, so non-sub-
scribers may find the magazine more readily. The ex-
pansion of our staff will make some of these things
possible, whercas heretofore we often thought up the
ideas, then were unable to put them into practice
simply because of lack of enough hours in the month
to execute them.

There are so many related fields that are on the
fringe of audio—video recording, for example, which
is only slightly different, in operation at least, from
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audio recording. We know there is a great interest
in electronic organs and in electronic music. With the
editorial staff freed from the mundane business as-
pects of publishing, we look forward to a more thor-
ough coverage of our existing hi-fi field, as well as a
considerable expansion into the professional areas, and
still have some time left over to explore the more
esoteric subjects. In short, we feel that with the “back-
up” of a large organization, we will be able to do many
of the things which have been left undone in the past.

One of the plans our new “parent” has for us is the
regular use of four-color covers (although the July
cover was our own idea). This will drift us away from
our long-standing custom of running pictures of read-
ers” installations, so when you think of a front cover
of your ultra-super-duper rig, make sure that the pic-
ture is in color—we need at least a 2% x 2/ transparency.

One more reassurance before we leave this subject
—Aupio’s editorial staff remains intact, and even
“Sandy” Cahn, our erstwhile advertising director, now
gets a new title—he’s now Marketing Director.

And note our new mailing address: 134 North 13th
Street, Philadelphia, Pa. 19107. The telephone number
for those who like to (or need to) call us, is (215)
564-0336.

TWENTIETH ANNIVERSARY

Just a brief note of congratulations to Magnecord,
which celebrated its twentieth anniversary on June 17,
1966. Magnecord, now a division of Midwestern In-
struments, Inc., a subsidiary of The Telex Corporation,
started in Chicago, and its first product was a wire
recorder. We didn’t think there was hardly any com-
pany older than Aupio, and we don’t reach our twen-
ticth until next May. At any rate, we well remember
the famous PTG series of tape recorders, even though
we never had any direct experience with the Magne-
cord wire machines. Congratulations again to Magne-
cord, and many more years of building fine recorders.
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Nine out of ten musicians
prefer the natural sound of

Pickering.

PHOTO BY FRANZ EDSON

¥

o
%

Microgroove discs are recorded
by magnetic processes. Naturally
they sound better when reproduced
with a Pickering Micro-MagneticTM; there’s
a natural compatibility. From the tiniest peep of a
piccolo to the mightiest roar of an organ, Pickering produces
sound as natural as the original performan:z. That's why musicians
prefer Pickering. And so does everyone else who can hear the difference.

Pickering makes it easy to get natural sound ir any stereo mstallation. There
are four Pickering Micro-Magnetic pickups, each designed for a specific application.
The V-15AC-2 is for conventional record chzngers, where high output and heavier tracking forces
are required. The V-15AT-2 is for light2r t-acking in the mewer automatic turntables. The even more compliant
V-15AM-1 is ideal for professional-type manaal turntables. And the V-15AME-1 with elliptical stylus is the choice of
the technical sophisticate who demands the last word in tracking ability.

No other pickup design is quite like the Pickering Micro-Magnetic. The cartridge weighs next to nothing (5 grams)
in order to take full advantage of low-mass tone arm systems. Pickering’s exclusive Floating Stylus and patented
replaceable V-Guard stylus assembly protect both the record and the diamond. . .

But the ultimate test of a cartridge is the kuman ear. Find out for yourself. Listen carefully to Plﬂkerlnu

a Pickering. You’ll hear the difference. For those who can the difference.
Pickering & Co.
Plainview, L.1., N.Y,

Circle 117 on Reader Service Card
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Compare these new Sherwood 5-3800 features and specs! ALL - SILICON reliability. Noise-threshold-gated automatic FM Stereco/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: 1615 x 434 x14 in. deep.

Now,
ook at the /2
Sherwood specs!

V-Vacuum
Tube Power (IHF)
Model S-ALL- 2 channels FM
ode SILICON 4 ohms |Sensitivity Dollars
T-Germanium| Price Per
Transistor Watts Microvolts Watt
Sherwood S-8800 S 140 1.6 $ 359.50 | § 2.57
Altec 711A S 100 2.2 378.00 3.78
Bogen RT8000 T 70 2.3 319.95 4,57
Dyna FM-3, PAS-3 & S-70 A% 90 | 40 404.85 4.49
Fisher 700T T 120 | 18 499.50 | 4.16
Fisher 440T T 70 2.0 329.50 4.70
Harman-Kardon SR-900B T 100 1.85 449'00L 4.49
MclIntosh 1500 V&T 85 2.5 499.00 5.87
Marantz 8B, 7T, & 10B V&T 75* 2.0 1340.00 | 17.87
b Scott 348 V&T 120 1.9 479.95 4.00
#
) 4 Scott 342 T 65 2.5 299.95 4.61
- H}:f:rcnces “T"or*V&T' (above) may include some silicon transistors.
' Figures above are manufacturers' published specifications
except [*) which are published test findings.

LOUONESS

[ ] SHERWOOD 5-8800 | ALL-SILICON ) ) ‘ A . [ I
9 98 100 |'02 104 10 (5 W %
M‘Mh———l— \w ¥

saLsnEL

VAR 2383 oo

SHERWOOD

IN ALL-SILICON T —
TUNERS AND -
AMPLIFIERS

wrvorg

A-YEAR WARRANTY S$-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 Electronics Laboratories, Inc., 4300 North California Avenue, Chicago, Illinois 60618. Write Dept. A8
Circle 118 on Reader Service Card
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Adjustable

PEAKER DAMAGE from overdriving is
S not uncommon among those audio
buffs who trv to achieve realism by
cranking up the gain until the listener
feels that he is inside the bass drum.
The last straw for more than one speuak-
er system has been the first salvo of the
Kremlin cannon in a certain recording
of the “1812 Overture.”

This is not exactlv a new problem,
and workable acoustic shock preventers
have been used for some time in the
telephone industry. Early models con-
sisted of a neon lamp connected across
a suitable part of the circuit. When the
voltage exceeded the firing potential of
the lamp, conduction took place, “ab-
sorbing” an appreciable part of the ex-
cess signal.

Clippers of various sorts, consisting
of biased thermionic or solid-state di-
odes, have been widely applied. When
the bias on these devices is adjustable,
the clipping level is also adjustable.

More recently, zener diodes, con-
nected “back to back” have been used
with some success at low and medium
powers. When used in conjunction with
a Variac (usually a 400-Hz model), they
provide very effective adjustable clip-
ping, although not inexpensively.

Now, with the commercial availabil-
ity of silicon controlled rectifiers at
reasonable prices, it is possible to make
a peak clipper for audio systems that

" combines low bulk, moderate cost, and
high dependability.

The Silicon Controlled Rectifier

The silicon controlled rectifier, norm-
ally abbreviated as SCR, is a solid-state
device related to the rectifier which will
not conduct until a short low-voltage
pulse has been applied to the trigger
element. Once triggered, it continues to
conduct until the supply circuit has
been interrupted. Its behavior is much
like that of a thyratron, except that it
%9075 Harvard Street, Palo Alto, Calif.
94306
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RONALD L. IVES*

SCR Speaker Protect

Having trouble with blown out speakers? Here is a simple circuit which is
claimed to protect them from high current surges. What effect the circuit
might have on a high-power transistorized amplifier the author sayeth not.

recuires neither heater current nor a
hold-off bias supply.

Because of its unique construction,
the triggering pulse, in most instances,
can be provided from the same source
as the anode current, and the turn oft
pulse—an interruption of the anode sup-
ply—is  automatically ~provided each
cycle in an a.c. circuit.

These properties make it ideally
suited for use as a speaker protector,
or for related higher power peak clip-
ping.

Speaker Protector

Circuit of an experimental speaker
protector using SCR’s, is shown in Fig.
1. The speaker protector is floated di-
rectly across the speaker line, and im-
poses an infinitesimal load at line volt-
ages below the critical value, which is
adjustable.

Operation is as follows: As long as
the voltages on the triggers are less
than the firing voltages of the SCR’s in
use, the SCR’s do not conduct, and the
speaker system acts as if the protector
were not there. As soon as the instan-
taneous voltage on the trigger of an
SCR reaches the firing voltage (+4
volts relative to cathode in most in-
stances), the SCR conducts, and re-
mains in conduction as long as its anode
is positive. At the end of the half cvcle

uncler consideration, the anode of the
conducting SCR goes negative, conduc-
tion stops, and the SCR will not con-
duce again until triggered by the next
peak of voltage.

By using two SCR’s in inverse paral-
lel, and two potentiometers, the speak-
ers are protected during both half cycles
of any audio signal. As the clipping level
is normally the same for both the posi-
tive and negative half cycles, a dual pot
can be used here.

With the cirenit and constants shown,
clipping begins when the voltage across
the line is approximately 4, with the
pot arm set full CCW. This means that
a sinusoidal signal of any value up to
about 2.8 watts will pass unclipped:
any signal of higher power will have
both positive and negative peaks
clipped. These wattage figures are not
exact, as we have not considered the
power factor of the system.

By advancing the pot arm CW, we
can raise the clipping level from approx-
imately 4 volts to any higher value de-
sired.

Performance and Limitations
With the circuit and constants shown,
performance is excellent with ordinary

(Continued on page 93)

INT'L SCR-02-C
40 '
42
cow
o
o o
o (=)
(=3 wn
wy
o
oUTPUT
TRANSFORMER
GANGED
Fig. 1. Circuit of adjustable SCR speaker protector.



«dio Measurements Course

Part 7.

NORMAN H. CROWHURST*

Last month we covered preamplifiers. This month
r.f. enters the spotlight with a discussion of AM
and FM tuners. Most of the emphasis is on the latter.

TUNER IS NOT STRICTLY an audio
device, because it includes ra-
dio components. However, the

main criterion in its over-all perform-
ance concerns the quality of audio that
it delivers, for which reason meuasure-
ment of all aspects of a tuner’s perform-
ance really comes under the heading
of audio.

All measurements on a tuner should
be made with controls at normal, ex-
cept where tests are being made on
the function of specific controls.

Tuning needs checking. Three cri-
teria may be used for determining cor-
rect tuning:

(1) the indication on a tuning meter,
if provided;

(2) background sound—a tuner is
usually in  tune when background
reaches a minimum;

(3) minimum distortion of the audio
signal (in an FM tuner) or nearest-to-
correct audio-frequency response (in
an AM tuner).

In a good tuner, tuned for a given
input carrier frequency, these three

criteria should occur at the same tuning
point. If the tuning points difter, a note
should be made of how much (by de-
tuning the signal generator while keep-
ing the tuner at a fixed setting, and
measuring the change of carrier fre-
quency between the three optimum
tune points).

For other tests, the choice of tuning
method needs to be stated. On an over-
all performance check, maybe two or
more sets of measurements should be
made, because it would give an unfair
evaluation of performance to measure
noise when that is at a minimum, dis-
tortion at a different tuning point when
that is at a minimum, and frequency re-
sponse likewise.

Measurements should show, where
there is measurable difference, what is
the noise figure when tuned for mini-
mum distortion, and also what is the
distortion figure when tuned for mini-
mum noise. All measurements should
be made with an appropriate AM or
FM signal generator and a suitable
dummy antenna for the frequency

TUNER AUDIO
UNDER OUTPUT
TEST METER

FREQUENCY-
MODULATED
GENERATOR
buMMY
ANTENNA
UNMODULATED
GENERATOR

Fig. 7-1. Test sequence for determining capture ratio. Tests for adjacent channel
selectivity (or rejection) are identical, except that the unmodulated generator is
tuned to an adjacent carrier frequency.

1. With unmodulated generator off,
modulated generator is set to desig-
nated input test level and audio output
meter is read.

2. Unmodulated generator is switched
on, and level increased until audio out-

P. G. Box 651, Gold Beach, OQregon 97444
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put meter drops 1 dB. Level of unmodu-
lated generator is then read as (A dB
above 1 uVv).

3. Unmodulated generator level is in-
creased until audio output meter drops
30 dB. Level of unmodulated generator
is again read, as B dB above 1 aV.

— A
4. Capture ratio = 92—— dB.

range being tested.

Reference level should be the output
signal level when standard modulated
input of 400 Hz is applied through the
generator.

In any radio tuner, there are two
forms of what would be called dynamic
range in a simple audio system: the re-
ceived channel has to be demodulated
of the full dynamic range of the modu-
lating audio successfully; the tuner also
has to be capable of handling different
magnitudes of received carrier, from
weak to strong.

There is not usually much trouble
with overload from too strong a radio
carrier, except in areas that are really
close to the transmitter. In these cases,
if necessary, an attenuator can be ap-
plied between the antenna and input
terminals. Many tuners come with a
local/distance switch, that inserts or
removes such attenuation, to change
the range of signal levels the tuner will
cover.

Sensitivity

The minimum level receivable is usu-
ally determined as that at which the
dynamic range of the received signal,
with added background noise due to
reception, is 30 dB. A much lower dy-
namic range can be accepted for com-
munications purposes (usually is) but
this is the audio requirement set down
by the Institute of High Fidelity stand-
ard for high-fidelity reception.

Another complication in radio recep-
tion comes in at the antenna with the
signal: interference. In FM operation
the eflect of interference may be di-
vided into two headings: other chan-
nels using the same frequency as the
wanted channel and those using differ-
ent frequencies; in AM operation, a
channel using the same frequency as
the wanted channel produces a predict-
able and unchangeuable degree of inter-
ference, but the other-frequency forms
of interference are measured similarly
to the FM situation.
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Pureness of FM

In FM operation, a lower level of
the same frequency produces an am-
plitude beat, due to the fact that the
two are not absolutely identical. It will
also reduce the measurable frequency
shift—due to modulation of the wanted
channel—to a much lesser degree. The
effect of the unwanted channel on re-
ception depends on how well the tuner
is able to separate amplitude modula-
tion from frequency or phase modula-
tion at the relative levels involved.

The test applied for this consists of
using two signal generators, one with
modulation and the other without. The
modulated generator is set first to a
specific signal level. Then the signal
level from the unmodulated generator
is raised until the audio output from
the tuner drops by 1 dB. The level of
the unmodulated generator that causes
this reduction is noted. Now the level
is raised until the audio output drops
30 dB, and the level required to do
this is again noted.

The two levels of the unmodulated
signal generator are related in dB. This
value, divided by 2 gives the figure
known as the ‘capture ratio.” Fig. 7-1
illustrates the test sequence.

The smaller the dB figure, the more
effective the receiver at discriminating
bhetween two channels on the same fre-
quency. A receiver with no ability to
distinguish between frequency and amp-
litude modulation would yield a capture
ratio of about 24 dB. The test can be
made with different degrees of modula-
tion, 100 per cent, 30 per cent, and so
on, of maximum deviation. The cap-
ture ratio will naturally depend on the
modulation depth used by the ‘wanted’
carrier.

Selectivity

The test for selectivity uses the same
method, but with the unmodulated
generator tuned to a frequency re-
moved one carrier channel from the
modulated generator frequency.

Such tests should bhe repeated at
different levels of wanted signal. The
IHF standard specifies taking them at
20-dB intervals (10:1 voltage steps).

In an FM tuner, another important
capability to measure is the suppressing
of amplitude modulation. The results
of the capture ratio test are aftected by
this ability, but the figures are related
to a different reference property. Amp-
litude modulation of a carrier nominal-
ly frequency or phase modulated can
occur due to a variety of causes.

Maybe the transmitter does not
transmit a perfect frequency modulated
signal, free of amplitude modulation.
It may have feedback to produce linear
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frequency modulation, which may not
eliminate amplitude modulation.

For a given deviation ratio, a speci-
fied number of I'M sidebands, which
should be filtered off above a certain
order, to conform to FCC require-
ments, can do one of two things: it
can achieve a certain approximation to
constant amplitude carrier; or it can
achieve a certain degree of linearity in
frequency or phase modulation. The
two conditions are not coincident.

If the feedback is designed to achieve
maximum  linearity of modulation, as
measured in terms of frequency or
phase deviation, it will cause the ampli-
tude to deviate more than if the cor-
responding amount of feedback is de-
voted to maintaining constant ampli-
tude of carrier.

Thus, in the basic transmission, there
are three mutually dependent variables
for a given input signal deviation: (1)
number and relative magnitude of side-
bands; (2) linearitv of phase or fre-
quency modulation; (3) constancy of
carrier amplitude. (1) must be con-
trolled to conform to FCC require-
ments, necessary to avoid interference
with other channels. The choice be-
tween (2) and (3) is a matter ol
compromise.

Basically, the important one is (2)
—maintaining  maximum linearity of
modulation in its reference quantity—
frequency or phase. Measurement of
transmitter performance in these re-
spects is a matter of using accurately
designed demodulators with appropri-
ate test signals, as in anv other audio
system. We are more concerned with
measuring tuner performance.

Even if the transmission is perfect
in both these respects, then transmitting
conditions, between transmitter and re-
ceiver, can affect different frequencies
differently. As the frequency modulates,
reflections mav vary, changing the re-
sultant intensity at the receiving an-
tenna. So the receiver needs to be able
to ignore such amplitude modulation,
whatever its cause.

1000-Hz
AMPLITUDE
MODULATED

T

1

The standard test for this, laid down
by the IHF, uses a signal that is both
frequency and amplitude modulated. It
uses a maximum-deviation frequency
modulation at 400 Hz, and a 30% amp-
litude modulation at 1,000 Hz. The
output from the tuner is then passed
through a 400 Hz rejection filter, so the
1,000 Hz signul and any related prod-
ucts can be measured. The level of the
total 1,000 Hz products, referred to the
400 Hz level when not so suppressed,
as dB Dbelow, is culled the amplitude
modulation suppression of the tuner.
The test sequence is illustrated at Fig.
7-2.

Second Channel Interference

All modern radio receivers use the
superheterodyne principle, in which the
incoming radio frequency carrier has its
frecquency changed to a standard inter-
mediate frequency (if.), at which the
preselection against adjacent channels
is achieved. Different intermediate
frequencies are used, according to the
frequency band being received. For
amplitude modulation, the standard i.f.
is 465 kHz. For FM, intermediate
frequencies of a few megahertz are
used, as they are for television reception.

The main reason for using an inter-
mediate frequency is to get the de-
sired degree of flat-topped response to
the wanted channel, along with sharp
cutoff between channels (Fig. 7-3). De-
sign of a circuit to have ideal perform-
ance of specified width dictates an ideal
range of intermediate frequencies. The
actual choice is usually finallv decided
on the basis of possible second channel
interference, or rather, the avoidance
of it.

The superheterodvne receiver nsual-
ly employs an oscillator whose fre-
quency is higher than the received car-
rier by the intermediate Irequency
chosen. Then the frequency changer
mixes the two and picks off the differ-
ence frequency product as i.f. The only
thing about this is that a second fre-
quency will produce the same i.f. The

CARRIER
GENERATOR

DUMMY
ANTENNA

TUNER
UNDER
TEST

AUDIO
QUTPUT
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T

400-Hz
FREQUENCY-
MODU_ATED

400-Hz
REJECT H
FILTER

Lo

Fig. 7-2. Test set-up for measuring sensitivity of an FM tuner to AM on the same
carrier.
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second frequency, known as the sec-
ond channel frequency, is higher than
the oscillator frequency by the IF, so
it is separated from the wanted carrier
frequency by twice the IF frequency
(Fig. 7-4).

To test for second channel interfer-
ence rejection, another generator is
tuned through the region of the second
channel frequency and measurements
made similar to those for other inter-
fering channels, to determine the level
of interference. Another possibility that

the concept of pre-emphasis in FM is
based on the fact that average program
content is of lower level at the upper
frequencies, although it is more audi-
ble to average human hearing (for a
given electrical or acoustic level).
Thus the actual energy transmitted in
a typical transmission will be more
nearly simulated by using a uniform
input signal (without pre-emphasis)
and accepting the de-emphasis on' re-
ception as the energy distribution curve
ol the transmitted audio input signal.

wiey  ApcERT
CARRIER
CARRIER

WANTED  kp
3 MODULATION |}

1

should be checked is the receiver’s sen-
sitivity to a spurious carrier signal at
the intermediate frequency itself,

Frequency Response

This is relativelv easy to measure,
provided the generator has an external
modulation input, to allow modulation
by an audio signal generator. For a
thorough check, the modulation should
include the standard pre-emphasis, so
that the de-emphasis in the tuner will
produce an over-all result that is level.

Standard pre-emphasis for FM tuners
is an inverse time constant of 75 mi-
croseconds, which gives a 3 dB tumn-
over point at 2,120 Hz, with a 6 dB
per octave rising characteristic, asymp-
totic to this point (Fig. 7-5). The de-
emphasis part, in the receiver, is sim-
ple, but must be right: just a high
frequency roll-off with the 3 dB point
at 2, 120 Hz, or a time constant of 75
microseconds. To perform correctly,
both responses must be right; the pre-
emphasis and de-emphasis both need
to be correct, so the responses match
and produce a flat resultant.

A pre-emphasis network must have a
“leveling-off” frequency. If the response
is to be checked to 20 kHz, the leveling-
off frequency should be 40 kHz, which
will show a 1 dB loss at 20 kHz when
combined with a matching de-emphasis
network. A pre-emphasis network with
turn-over points at 2, 120 Hz and 40
kHz will have an insertion loss of about
26 dB.

There is one disadvantage to this
method of matching overall response:
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Fig. 7 - 3. Re-
sponses illustrat-
ing the general
factors governing
the choice of an
‘ntermediate fre-
quency.

To do this. the generator can be
linearly modulated by the audio gen-
erator, and the output response is then
compared with the standard de-em-
phasis characteristic, the difference be-
ing plotted as the error in frequency
response performance.

Distortion

This measurement poses a little more
difficulty with an FM tuner. For audio
frequencies up to 1,000 Hz, harmonic
measurement is  most sutisfuctory.
Either the analyzer or the input/output
null method (Fig. 7-6) can be applied
here.

A problem with both frequency re-
sponse and distortion measurement is
that of knowing how much of the de-
viation from ideal occurs in the gen-
erator and test equipment, and how
much is in the tuner being tested. The
only way to be sure the measurements

Fig. 7-4. Usual lo-
cation of second-
channel frequen-

cy.

are meaningtul is to have a high quality
tuner—better than the one being tested
—with which to check the generator and
test equipment. The combined perform-
ance must be better than the results to
be measured on the tuner to be tested,
or results will not he valid.

For frequencies above 1,000 Hz, the
de-emphasis invalidates the harmonic
method, by unduly attenuating any dis-
tortion products. In this range, the two-
frequency method, using two higher
frequency audio signals, differing by
less than 500 Hz, is to be preferred,

Frequency Drift

With the high canier frequencies
used for M modulation, tfrequency
drift, due to change in values of tuning
components, can cause serious detun-
ing effects. A good tuner is designed
with temperature compensated compo-
nents to offset this as much as possi-
ble. Another cause of drift may be the
change in amplitude of the received
carrier,

Such amplitude fluctuations may be
cared for by clipping the waves, or by
automatic gain control, or by a com-
bination of both. In either method,
change in level can affect the apparent
tuned frequency, due to changes in
tube or transistor parameters with sig-
nal level being handled, or with bias.
These effects are checked by setting
up the conditions artificially, deactivat-
ing the automatic frequency control,
where provided, and checking the ef-
fects quite precisely with a generator
and attenuator. Time drifts are cared
for in the same way, taking careful
readings over a satisfactory time inter-
val.

Avutomatic Frequency Control

Checking of this follows a fairly ob-
vious procedure. Two facts about the
control need determining: the range of
frequency, on either side of the carrier
frequency to which the receiver is mo-
mentarily tuned, over which the con-
trol “holds”, without pumping to the
next available channel; and the degree
with which the tuning is improved by
the control.

CARRIER
OSCILLATOR
FREQUENCY

L

SECOND CHANNE
(UNWANTED)

% WANTED CHANNEL 'T
o

~4

~ FREQUENCY ———

(Continued on page 104)
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there 18
no margin
for error
when striving for
the ultimate
In stereo
sound
re-creation

insompurablo @S oo QLY Symetse®. .. by

HI-FI PHONO CARTRIDGES
Tiny though it is, the cartridge can make or break a stereo  into usable electrical impulses . . . without adding or sub-
system. For this breath-takingly precise miniaturized electric  tracting a whit from what the recording engincer created.
generator (that’s really what it is) carries the full burden of Knowing this keeps Shure quality standards inflexible.
translating the miles-long undulating stereo record groove  Shure Brothers, Inc., 222 Hartrey Ave., Evanston, 111. 60204

select the unit equal to your music system from the premier family of stereo sound reproducers
Y

€ A
L

M55E MBOE Maa-7 M3D c SHURE SME

15° tracking, elliptical Bounce-proof, scratch- Economical trend- Extremecly musical. Tracks N “‘The best pick-up arm in the
stylus, % to 1, gram proof performance for setter. 15° tracking. at pressurc to 6 gms., fits ‘ world.”” Provides features and
tracking. Professional per- Garrard Lab 80 and Low IM and har- anychanger. Only §15.75. quality unattainable in any other
formance—and a very spe- Model A70. $38.00. monic distortion, tone arm. $100.50. (For 12”
cial value at $35.50. éyé-%gm‘ tracking. records.)

SHURE PERFORMANCE depends on a SHURE replacemert STYLUS / ... Lock for “Precision Manufactured by Shure”

Manutactured. Under One or More of the Following U. S. Patents and Other Patents Pending. 2,683,516, 3,055,988, 3,077,521, 3,077,522, D 183,363, D 185,168, D 187,229, D 187,230, D 189,144
D 193,006, D 193,007, D 193,854, D 193,934,
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Patent Infringement Protection
Forfeited by Delay

ALBERT WOODRUFF GRAY*

The moral to be learned from this article is that if you have an invention which
you have patented, you should not postpone action against an infringer for a long
period, even though you might get away with delaying under some circumstances.

AMILIAR TO EVERY LAWYER is the

old and often repeated adage,

“Time is the essence of defense.”
Defeat often lurks in the failure to
strike while the iron is hot. Nowhere
does that maxim play a more striking
role than in actions brought after a too-
long delay by a patent owner against
an infringer of his patent.

Suit was brought by the owner of a
patent of a device used in loudspeakers
for maintaining the voice coil in the air
gap of the speaker. For several years
after this patent was granted, loud-
speakers had been manufactured em-
bodying this device.

Wide sales had been effected by the
manufacturers of the alleged infringing
articles and a year after the patent in
this litigation had been issued the plant
capacity for the production of this de-
vice had been quadrupled but no notice
of infringement had been served by the
patent owner.

More than ten vears after the issu-
ance of the patent, during which these
alleged infringing activities had been
continued, suit for infringement was
finally brought by the patent owner. In
the recent dismissal of this action by a
federal court denying protection of this
patent the comment was made.

“In 1950, the alleged infringer quad-
rupled its plant capacity devoted to
loudspeaker production and vet no no-
tice of infringement was given to the
manufacturer until after five vears.

“The patent owner and its predeces-
sors in title to the patent in suit have
stood by and done nothing to protect
their rights for a number of vears while
the alleged infringers were building up
a business which they thought was legi-
timate and were spending money in
enlarging their plant.

“Thus there is not only a long delay
chargeable to the patent owner in in-
stituting litigation on its claims of in-
fringement but also a change in the
position of those against whom these
charges or infringement are made, to
the extent that it would be inequitable

#112-20 Seventy Second Drive
Forest Hills, NY. 11375
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to allow the patent owner to enforce
its claim for such infringement.”

Only a few months before this deci-
sion by the federal court in Illinois a
controversy involving this same rule of
law had been before a court in New
Jersey in an action against the Inter-
national  Telephone and Telegraph
Company, brought by the owner of
several patents for the control of the
electric oscillations basic to the use of
radio transmission claimed to vresult
from the incorporation in an electrical
circuit of a piezo-electrical crystal.

Application for this patent had been
made by the inventor in 1924 but the
patent had not been granted until ap-
proximately fourteen years later. How-
ever, not until 1954, thirty years after
the patent applications had been filed
and sixteen vears after the patent had
been issued, did the patent assignece
take action against the telephone com-
pany charging infringement.

When the telephone company sought
a dismissal of this action on the ground
that the patent owners had unduly de-
laved this action, the court refused to
grant the application. Of this defense
of delay, termed by the courts “laches,”
it was said here. .

Basicallv the doctrine of laches is a
principle of equity. The issue for the
court to decide is whether or not it is
equitable to permit the patent owner’s
suit to proceed against this alleged in-
fringer. In other words, the court must
as usual, balance against each other, the
rights of the adversaries.

“But it is not the lapse of time alone
that constitutes laches. The further
question remains as to what else the
patent owner has done or failed to do
and how his actions or inaction in that
regard have adversly affected the tele-
phone company.

While statements are to be found in
some of the cases intimating that un-
reasonable delay and mere lapse of time
independent of any statute of linita-
tions, constitute a defense, the generally
accepted doctrine appears to be that it is
is not a mere matter of time but is prin-
cipally a question of inequity in permit-

ting a claim to be enforced, this inequity
being founded on some change in the
condition or relations of the property
of the parties.

“Indeed the United States Supreme
Court has stated that to constitute
laches the alleged infringer must have
had good reason to think that the pat-
ent owner believes his asserted rights
to be worthless or that he has abun-
doned them.”

Another summarv by a federal court
was made in the decision of an action
brought for an infringement claimed by
the owner of patents relating to elec-
trical or radio tubes.

These patents had been issued in
1936 and suit tor infringement not
flled until eleven years later although
receiving sets containing these beam
power tubes had been marketed gener-
ally throughout this country for the
eleven succeeding years.

“However I do not know that the
alleged infringer’s position has been
impaired in respect to the extent that
it helieved itself free to go ahead with
the manufacture and the sale of beam
power tubes for this period of years.

“In the absence of clear proof of a
changed position by tube manufacturers
in general and the patent owners in
particular, the defense is not one lightly
to be recognized. The patent owner’s
failure to act in the period of time de-
signated must be interpreted in the
light of world events during that time.
It has been frequently held that the
unusual years during and immediatelv
after the great war constituted a period
in which all reasonable postponement
and suspension of litigation was a pub-
lic duty.”™

‘Nluter Co. v. Schwartz, 156 F.S. 893, I1l.,
Oct. 9, 1957

N.J, Jan. 9, 1957

*Harries v. Air King Products Co., 87 F.S.
572, N.Y,, Dec. 5, 1949

(Continued on page 103)
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HOW
CAN YOU TELL
A 600D TAPE RECORDER

N

WHEN YOU HEAR

100 10100

A lot of Magnecord owners tell us they
had to buy and use as many as four dif-
ferent tape instruments before they knew
a good recorder/reproducer when they
heard one. But we’ve got an easier and
much less expensive way for you to learn
what it takes to satisfy a tape recorder
owner. Our new brochure waiting for you
free at your Magnecord dealer’s, tells you
exactly what to look and listen for in a high
fidelity tape instrument. Just follow the
simple suggestions when you shop, and
you’ll be discerning the fine points of dif-
ference between tape recorder/reproducers
like an expert in no time! . . . And you
know what? The minute you do learn what
it takes to tell a good tape recorder, we’ll
bet you take home a Magnecord!

@

NEW 8 + REELS A MAGNECORD EXCLUSIVE
THAT INCREASES PLAYING TIME 50%!

NOTE: ASK YOUR DEALER ABOUT THE NEW EASY
FINANCE PLAN FOR MAGNECORD EQUIPMENT.

m agnecord
¢ DIVISION OF THE
TELEX CORPORATION

P. 0. Box 1526 / Tulsa. Oklahoma 74101

MANUFACTURER OF TELEX HEADSETS AND
OTHER FINE ACOUSTIC DEVICES
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The FM-Stereo

ntenna

Primer

WALTER G. WOHLEKING*

Presenting the second part of this comprehensive guide to the basic
theory behind the design of effective high-frequency antennas gnd
to the practical aspects of their use for FM-Stereo reception.

When an alternating voltage is im-
pressed on a transmission line (as an
antenna will do) a cuirent results, the
amplitude of which varies with the volt-
age, and the polarity of which reverses
when that of the applied voltage does.
Because the transmission line length is
invariably greater than, the wavelength
of an r.f. signal travelling along it, and
because this signal is constantly chang-
ing its instantaneous amp]itude in a
sinusoidal fashion, the instantaneous
amplitude of the current is different at
all points within a one-wavelength sec-
tion of the line, but will be identical with
the instantaneous current at equivalent
points within other wavelength sections
of line, and will at some point on the
line be identical with the instantaneous
vahie of current at the input of the line.

What all this is saying, basically, is
that the transmission line has periodic-
ity, with the same things happening over
and over again every wavelength. The
current and voltage travel along the
line in a series of waves, the length of
each being a wavelength at the radio
frequency. On a matched line an a.c.
ammeter inserted anywhere along the
line will show the same current, be-
cause the ammeter averages out the
sinusoidal variation in current amplitude
during each cycle. Similarly a voltmeter
attached across the line will exhibit con-
stant voltage at any point along the line.

Now, if a short circuit were placed
on the end of the line, all the power
traveling down the line, upon reaching
the short, would be reflected back along
the line. The voltage across the short
is small and the current through it is
quite large. On any other part of the
line a voltage and current exist which
represent the outward or incident pow-
er and a second value of voltage and

*10 Cranbrook Drive, Centerport, N.Y. 11721
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Fig. 6. Standing waves in a transmission line when the line is shorted.
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JFD LPL-FM

NATIONALLY ACCLAIMED for:
Greater Sensitivity.
Sharpest Directivity.
(leanest Signal.

NATIONALLY ACCLAIMED by:

® FM station engineers.
Hi-fi publications.

® Tuner designers.

® |ndependent testing labs.

°Licensed unde- one or more of U.S. Patents 2,958,081; 2,985,879; 3,011,168;
3,108,280; 3,150,376; 3,210,767. Re. 25.740 and additionai patents pending in
U S. A and Carada Produced by JFO Electronics Corporation under exclusive
license from the University of Illinois Foundation,

For the first time, JFD engineers have harnessed the amazing
frequency independent telemetry log periodic antenna design to
FM stereo. The result is a spectacular advance in the state-of-the-
FM antenna art—the patented* JFD LPL-FM Log Periodic.

Your tuner’s multiplex circuits require higher signal levels than
monophonic tuner circuits. JFD full-wavelength L-dipole design
gives your tuner up to 41 percent more signal voltage than
today's best 10-element FM Yagi.

Your tuner’s multiplex circuits also need pure, distortion-free

MAKE JFD YOUR SINGLE SOURCE OF RELIABLE TV &

FM ANTENNAS AND ACCESSORIES FOR THE HOME!
® FM antenna signal amplifiers. ® FM signal splitters that operate
your FM and TV receivers off one TV/FM antenna (such as the JFD
LPV Log Periodic), Or combine separate TV & FM antennas into one
system using one down-lead. ® Bandpass filters to eliminate inter-
ference. ® AccuRotor rotators to pinpoint distant stations. Write
for brochures 834 and 919.

4 LPL-FM ANTENNAS TO CHOOSE FROM

LPL-FM10 LPL-FM8 LPL-FM6 LPL-FM4
to 175 miles to 150 miles to 125 miles to 75 miles
List $49.95 List $39.95 List $29.95 List $19.95

Py oy P K

signal. JFD frequency independent log periodic antenna design
feeds your tuner studio-quality signals . .. maintains 300 ohm
impedance match that prevents signal-sapping standing waves—
on every station.

Whether you are seeking more FM stations, better separated FM
stereo, elimination of distortion and interference . . . demand the
antenna that is the expert’'s choice—the JFD LPL-FM Log Periodic.

Developed from research performed at the University of lilinois
Research Laboratories.

“With it we get the effective signal into the receiver which we formerly had
using a yagi beam and transistor preamplifier. In addition to better limiting
in the pickup receiver, we believe that we now enjoy a better noise figure in.
the overall system. We would recommend the use of this antenna to other
broadcast stations.” Philip Whitney, Manager

FM STATION WRFL WINCHESTER, VA

"My experience with this antenna will make me confident to recommend: it
to anyone who consults us from a difficult reception area.’

Lawrence Gahagan, Chief Engineer

FM STATION WPRB PRINCETON, N.J.

“*One particularly difficult pick-up is KTHO across 46 miles of rugged moun.
tain range. Your antenna solved all of the difficulties.”

Jerry Cobb

FM STATION KNEV RENO, NEV.
‘‘We receive a perfect signal with the LPL-FM antenna, where it was impos

sible to use the signal heretofore for rebroadcast without a great amount of
fading or atmospheric- noise.” Cary H. Simpson

FM STATION WTRN TYRONE, PA.

JFD ELEGTRONIGS GORPORATION

15 Avenue at 62 Street, Brooklyn, N.Y. 11219

JFD International, 64-14 Woodside Ave., Woodside, N.Y. 11377

JFD Canada, Ltd., Canada
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Fig. 7. Standing waves on transmission lines terminated in a resistive load.

current exists which represents the re-
flected power, as shown in I'ig. 6.

At certain points on the line the in-
cident and reflected currents will add
in phase to produce a resultant current
maximum, and at other points they will
add out of phase producing a minimum.
An ammeter placed in the line at these
points will read the maximum and mini-
mum curent values. At points in be-
tween, the amplitudes are between these
extremes as shown. The ratio of maxi-
mum to minimum is the Standing Wave
Ratio of the line and because of the
very low current minima the SWR of
a shorted line is very high (theorctically
infinite).

The voltage relationships are similar,
with the resultant amplitudes displaced
90 deg. from those of the current as
shown at (F) in Fig. 6. At the
shorted end of the line the voltage, of
necessitv, must be a minimum (practi-
cally, it is zero.)

At the other extreme is an open cir-
cuited line. By reversing the roles cur-
rent and voltage had in the shorted case,
current is now a minimum at the end
and voltage a maximum; an analogy can
be drawn for the open circuited line
which will yield similar ratios of cur-
rent and voltage maxima and minima,
and a S\WR of infinity for this case, also.

Directly between the two extremes
is our matched load. The matched load
absorbs all the power. No voltage or
current is therefore reflected and the
SWR is 1.0. If the load that is placed
on the end of the line is other than
matched, part of the incident power
will be absorbed and part will be re-
flected. Because only part of the pow-
er (and hence parts of the voltage and
current) is reflected, the corresponding
values of voltage and current are of
lower amplitude than those of the in-
cident components. Therefore, the in-
cident current cannot be completely
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cancelled as was the case with the open-
and short-circuited lines, and the Stand-
ing Wave Ratio on the line is consid-
erably lower than in either of these
cases, as sliown in Fig. 7.

If we were now to take an ammeter
and measure the current flowing in
various parts of the unmatched line,
different values of current would be
evident depending on the amplitudes of
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N\ sioe-Loge Lever 222 ~0175 —15dB/
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/ |

Fig. 8. Typical unidirectional antenna
pattern illustrating minor lobes.

o
e

PLANE OF POLARIZATION

Fig. 9 Polarization of radiated signals.

4:3]

Fig. 10. (A) Dipole, with radiation pat-
tern in a horizontai plane, and (B), a

folded dipole.

the in-phase and out-of-phase compo-
nents of incident and reflected current
and the manner in which thev add. The
ratio of the maximum to minimum cur-
rent on the line as read Ly the am-
meter is the line Standing Wave Ratio
and when the line is terminated in a
purely resistive load, equals R./Z, for
R:\NZ, and Z,/R, for R, <Z,, where R,
is the value of the terminating resistance
and Z, is the line characteristic imped-
ance. The SWR is always represented
by a number greater than or equal to
1.0 as was the case with antennas.

Both the line S\WR and that of the an-
tenna have the sune effect on reception
of the signal which the antenna is at-
tempting to deliver to the receiver. The
greater the SWR of tne system (antenna
and line combined), the lower the effec-
tive signel available at the receiver in-
put terminzls.

Therefore, we define Characteristic
Impedance of a transmission line as the
value of the impedance which should
terminate each end of the line in order
to provide a matched condition and
optimum signal transfer.

Minor Lobes and Front-to-Back Ratio
Just a few terms remain to complete
our basic antenna vocabulary. Since
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Some plain talk from Kodak about tape:

The binder that ties things together...
and how to sound in the pink

“La sauce, c’est tout,”—the sauce is
everything, say the French. An over-
simplification perhaps. Still, as far as
sound recording tape goes, the sauce
—our “R-type” binder—counts for a
lot. First off, there must be a mutual
affinity between binder and oxide. It
must be a good oxide mixer, while still
keeping individual oxide particles at
arm’s length, you mightsay. Of course,
fast drying, superior chemical stabil-
ity, and a dozen other mechanical and
chemical properties are a must. One
very interesting point involves the
“R-type” binder's extremely interest-
ing viscosity characteristics . . .

L INTO THE “PIPELINE"

COATING T

VISCOSITY

START OF
CURING

' ! { L
TIME IN SECONDS

“R-type” Binder Viscosity Graph

A Sticky Problem. Familiar with no-
drip house paints? They're thick in
the can . .. thin when you apply them
(for low effort) . . . yet thicken again
as soon as applied, so they won’t drip.
Somewhat the same thing has to hap-
penwhen one applies the binder-oxids
mix to the tape backing. It's got to go
on smoothly —low viscosity . . . then
it’s got to stay put—high viscosity. To
thicken the plot, once the coating is
on, the tape is passed through a very
strong magnetic field to physically
align the oxide particles—low viscos-
ity again. Once aligned, the particles
have got to stay locked in “at atten-
tion!”—high viscosity. That's asking a
lot of a binder. And ours delivers.

AUDIO o AUGUST, 1966

It's loaded. Our “R-type” binder not
only gives you a more disciplined,
smoother, more efficient oxide layer
... but it allows us to incorporate a
high oxide density in the magnetic
dispersion. High output is the “proof”
of this density. That's why KODAK
Tapes give you from 1 to 3 db extra
output compared to equivalent com-
petitive tapes.

Pink noise testing . . . or how hi-fi
is your room? Room acoustics cer-
tainly color the sound you hear . . .
may even produce effects you have
ascribed to electronics. Take test
tapes, for example. They frequently
make use of pure tones, even pure
sine waves that easily go through your
amplifier yet give a most confusing
impression in your sound-level meter
or ears. The culprit? Standing waves
causad by hard parallel surfaces—like
walls, floor and ceiling—which reflect
the sound back and forth. At the point
of reinforcement, the sound is loud;
at the null point, it’s low. What to do?
Persian wall-hangings, bearskin rugs
and soft rounded forms—if you're
lucky enough—help keep standing
waves down. But to develop the very
best in KODAK Sound Recording
Tapes, our engineers turn to “pink
noise” testing.

Why pink? Unlike pure tones that

make for easy instrumentation, musi-
cal sounds are complex—very similar
to narrow bands of “white noise.” But
a white noise generator produces a
mixture of all possible tones with
equal energy-per-unit frequency. By
breaking this white noise down into
one-third octave bands of equal en-
ergy, we can study portions of the
sound spectrum separately, yet have
sound waves that are sufficiently com-
plex so standing waves no longer con-
fuse the issue. We call this type of
white noise “pink."” We're working on
a practical simplification that will let
you do something of this sort for your

; s e
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own checkout. But meanwhile, relax
to the music of KODAK Tape, secure
in the knowledge that it is even “Pink
Noise Tested!”

KODAK Tapes—on DUROL Base and
polyester base —are available at most
electronic, camera, and department
stores. To get the most out of your
tape system, send for free, 24-page
“Plain Talk” booklet which covers the
major aspects of tape performance.
Write: Dept. 940, Eastman Kodak
Company, Rochester, N. Y. 14650.

EASTMAN KODAK COMPANY, Rochester, N.Y.
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an antenna is not a perfect device, any
attempt made to increase gain and con-
centrate energy in a specific direction,
does not always go the way one would
like. Some of the energy radiates to the
side, rear, and other undesirable direc-
tions, forming lobes similar to the main
lobe, but at lower levels. These are
called side-lobes, or more generally,
minor lobes, and the minor-lobe level
can be an important characteristic when
interference from a reflected signal is
to be minimized.

A comparison of the level of the main
lobe with that of the minor lobe appear-
ing 180 deg. from it (there is usually
one there) is known as the front-to-back
ratio, and for directional antennas, the
higher this number the better. Fig. 8
shows a typicu] antenna pattern con-
taining minor lobes and illustrates the
front-to-back ratio and the way minor-
lobe level is determined. One might
naturally assume from the earlier state-
ments on redirection of energv that if
an antenna were made more directional,
the energy to increase its gain would
have to come from the minor lobes and
the front-to-back ratio would then of
necessity have to increase. While it
is the goal of antenna engineers to draw
energy from the minor lobes when at-

\ (B)

Fig. 11. Two types of omnidirectional
radiators. (A), the “S” antenna, and
(B), the “U” or ram’s horn antenna.
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Fig. 12. Dipole antenna and parasitic elements. (A) dipole with reflector; (B) di-
pole with director; (C) radiation pattern from driven element with either director
or reflector.

tempting to increase the directive gain,
high-gain antennas — because of their
more complicated design and greater
sensitivity to dimensional and frequency
parameters—often exhibit higher minor-
lobe levels relative to the main lobe than
do their lower-gain counterparts. Where
does the energy come from to increase
directivity then, if not from the minor
lobes? It comes most often from the
main lobe itself, much to the chagrin
of those concerned.

Front-to-back ratio is an important
parameter for stereo broadcast recep-
tion in an area of relatively high re-
flected signal level. A low front-to-back
ratio increases the possibility of receiv-
ing reflected energy at high levels, re-
sulting in multipath distortion in the
receiver.

Minor-lobe level is given in dB (be-
low the main lobe). Front-to-back ratio
is expressed similarly in dB, and is also
a ratio—that of the main lobe to the lobe
180 deg. removed from it.

Polarization

The energy that the transmitting an-
tenna launches is polarized in a par-
ticular manner, and for satisfactory re-
ception an antenna receiving this en-
ergy must be polarized in the sume way.
Up to just recently, all FM broadcasters
used horizontal polarization exclusively.
Now a number are transmitting both
horizontally and vertically. Automobile
radio antennas are more susceptible to
vertical polarization than to horizontal,
and reception in the growing number of
FM radios in cars is greatly improved
by this polarization mode.

An antenna is inherently polarized in
a way particular to itself. The manner
in which it is installed determines its
polarization with respect to the ground
and the transmitted wave. Almost with-
out exception, commercially available
FM antennas are polarized in the plane
of their elements as shown in Fig. 9.
Aligning the antenna so that its ele-
ments are parallel with the ground will
place it in proper position for receiv-
ing horizontally polarized signals. Like-
wise, if the desired signal is vertically
polarized, the antenna must be oriented

FREQ. |FWD GAIN T’;’fg:& SWR | NOMINAL
wie | o | W0 | 2ae | worn
88 5.0 6.4 1.5
90 5.2 6.2 1.5
95 5.0 8.2 1.6

70°-80°
100 4.5 5.0 1.9
105 4.0 4.6 2.2
108 3.5 4.6 3.3

Fig. 13. Folded dipole and reflector, and
its gain, front-to-back ratio, and im-
pedance characteristics over the band.
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“1listened

to all the compacts,
but kept coming

Robeit E. McClintock, of Mobile, Alabama, told us that.
Buyers throughout the country are congratulating us
with “The sound cannot be beat” and similar compli-
ments on their new Harman-Kardon music systems.
The reason is true-component sound. And Harman-
Kardon has matched all the quality components for you.

Lock at this SC-440 stereo music system, offering the
complete enjoyment of both FM stereo and AM radio,
plus a Garrard AT-60 automatic turntable. Heart of
every system is a powerful all-transistor stereo receiver
that's responsible for the extra realism of Harman-
Kardon sound. i

Shop the market yourself. Compare styling, too.
Measure them all against Harman-Kardon’s sculptured
walnut beauty. The convenient tilted control panel in-
cludes D’Arsonval tuning meter, stereo indicator light,
and headphone jack. Tape input and output are on

back to
Harman-
Kardon”

back. And the Harman-Kardon air-suspensicn speaker
systems are an achievement in themselves, deliver-
ing dramatic stereo wherever you may place them in
the room.

Choose from four models, priced from $389*
AM/FM models, FM models, models with smaller book-
shelf speakers. Any one you choose will delight you with
amazingly lifelike component sound. See them—hear
them—at your Harman-Kardon dealer’s now. Harman-
Kardon, Inc., 401 Walinut St., Philadelphia, Pa. 19105.

*Slightly higher in the West. Dust cover optional.

narman EEE

A subsidiary of The Jerrold Corporation

LEADER IN SOLID-STATE STEREO COMPONENTS
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perpendicular to the ground. There is
no station to the author’s knowledge
broadcasting strictly verticallv polarized
FM signals. If there is, it will probably
remain a big secret because few will re-
ceive the station satisfactorilv on home
systems due to the almost universal hori-
zontal polarization of these antennas.

The effect of a horizontally polarized
antenna receiving a vertically polarized
signal is similar to a person attempting
to view light of onc polarization with a
glass that is made to transmit light
polarized orthogonally to it. Theoretic-
ally no signal will be available at the
antenna terminals. Actually, the antenna
does receive some of the available cross-
polarized energy, usually at an extreme-
lv low level. The measure of the amount
of orthogonally polarized signal an an-
tenna will deliver is known as the
cross-polarization level of the antenna.
It is a term that is found seldom, how-
ever, in FM antenna discussions and
is a relatively unimportant characteris-
tic once the antenna is aligned properly.

Selecting the Antenna

Our vocabulary lesson is over and
we're ready to get down to the business
of selecting the antenna and associated
components. The best plice to start is
with the antenna pattern that will best
do the job.

Antenna patterns can be divided in-
to three broad categories: Omnidirec-
tional, Bidirectional, and Unidirectional.
We touched briefly on the omnidirec-
tional pattern during the discussion of
bandwidth, It is a non-discriminatory
pattern that receives signals equally
from all directions in a horizontal plane
around the antenna. The bidirectional
pattern has two main lobes displaced
180 deg. from each other as shown
previously in Fig. 3. Obviously the front-
to-back ratio of this antenna is 0 dB.
Discrimination is afforded on the sides
where nulls in the pattem exist. One
form of unidirectional pattern has been

illustrated in Fig. 8. The antenna pro- ‘

ducing this pattern offers a wider area
of discrimination than the others, pro-
vides higher gain and lower front-to-
back ratio.

Let’s take a look at the antennas that
form these patterns. If two conductive
metal rods of equal length are fed with
r.f. energyv 180 deg. out of phase as
shown at (A) in Fig. 10, they form what
is termed a dipole antenna. At the fre-
quency for which the total length of
the rods is a half wavelength, the radi-
ation resistance at the fed ends of the
dipole is 72-ohms and the pattern from
the rods is bidirectional.

The dipole forms the heart of all FM
antennas, be thev simple or complex.
It can appear in the form just described
or “folded” as in (B) of Fig. 10. Folding
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TWIN-FED SIX-ELEMENT
YAGI-UDA ARRAY

FRONT-

FRE

Q [FWD GAIN TO-BACK SWR
MHz {dB ahove RATIO

isotropic) (dB)

88 8.8 16.5 1.2
90 9.4 19.5 1.2
95 10.4 21.0 1.25
100 10.8 22.5 1.3
105 11.4 21.0 1.3
108 11.6 19.0 1.35

RADIATION POWER PATTERN OF
6-ELEMENT YAGI -UDA ARRAY AT 104 MHz
BEAMWIDTH AT 104 MHz = 60°

Fig. 14. Twin-fed, six-element Yagi-Uda array and its characteristics.

FRONT-
FREQ. |TWD GAIN| 14 BACK R
MHz | (dBabove RATIO
isotropic) (dB)
88 10.9 15.5 1.25
90 11.6 19.0 1.25
95 12.4 19.8 | 1.3
100 13.0 20./ 1.3
105 | 13.3 19.7 | 1.35
108 13.6 19.0 1.4

POWER PATTERN AT 104 MHz,
BEAMWIDTH APPROX. 45

Fig. 15. Twin-fed, ten-element Yagi-Uda array and its characteristics.

changes the impedance of the dipole to
approximatelv 300 ohms and reduces
the impedance variation over the band
somewhat, a form of broadbanding. It
does not significantly affect the pattern,
however.

By positioning two dipoles (folded
or otherwise) orthogonally to each other
and feeding them 90 deg. out of phase,
the patterns discussed earlier and shown
in Fig. 4 result. As was stated in Part 1,

(Continued on page 103)
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“They worked miracles
with transistors

I in tiny TV and radios.

engineered today’s most popular
tape recorders.

gave you the
home video tape recorder.

What is Sony up to now?”




dony presents
a new generation of
stereo components




Wlam\ er Sony has ¢ver done, developed,
designed or produced, has always resulted in some-
thing to heighten the enjoyment people derive through
sight and sound. For Sony to have done less in sterco
high fidelity would have been unexpected and unusual.
S0, Sony has done the expected with the unusual.

The first truly great solid-state sterco amplifiers.
The TA-1120 solid-state steveo amplifier/preamplifier
achieves the long-awaited breakthrough in solid-state
power amplifier design. The result is a component
whose performance capabilities surpass those of the
most highly proclaimed units ever produced—vacuum
tube and solid-state alike.

The power amplifier section has an IHF power rat-
ing of 120 watts at 8 ohmns, both channels operating
(200 watts at 4 ohms). Indicative of its quality is the
extremely low distortion achieved at all power levels,
from 0.05% at V5 watt to 0.1% at rated output. No
less significant are these characteristics: high internal
damping (140 at 16 ochms) and S/N ratio (better than
lll)dl).); frequency response: (+ 0db/—1db from 10
to 100,000Hz). For safety’s sake, a silicon-controlled
rectifier (SCR) protects the transistors against damage
due to accidental shorting of the output.

The control preamplifier section, fully worthy of
the amplifier’s performance, features the most func-
tional arrangement of controls ever conceived. In
metal enclosure with brushed aluminum panel,
$399.50. An optional walnut enclosure is available.

The Sony TA-3120 solid-state stereo power ampli-
fier features the same amplifier as employed in the
TA-1120. It is the ideal choice in a high quality solid-
state power ampliher to go with your solid-state pre-
amp, for use with a professional 3-channel tape deck,
or for 3-channel systems, $249.50.

First rumble-free turntable. The Sony Servomatic
is the first turntable ever to employ a servo control
amplitier. Rumble is virtually unmeasurable. Wow
and flutter content excced the most optimistic
standards ever prescribed for professional equipment.
Motor speed is monitored by a servo control amplifier
which maintains rotation of the turntable at constant
rpm. ‘The Servomatic is powered by a low speed dc

servo motor operating at about 1/6th of the speed of
conventional turntable motors. This reduces rumble-
producing mechanical vibration to an absolute mini-
mum at its very source. A belt-drive coupling between
the motor and the turntable absorbs all remaining
mechanical vibration.

The Servomatic operates a 3315 and 45 rpm. A built-
in illuminated strobe disc and speed control permit
adjusting the turntable to the precise rpm desired.
Model TTS-3000, $149.50.

First moving coil cartridge with high output. T/e
Sony VC-8E is the first cartridge to realize the full
quality capabilities of the moving coil, yet providing
high enough output (4mv) to eliminate the need for
transformer coupling. It is also the first moving coil
design to permit simple stylus replacement. The VC-8E
combines a low moving mass with unusually high com-
pliance so that it can track in properly designed arms
at as low as 5 gram. Performance is characterized by
smooth, peak-free, balanced response over the entire
audible spectrum and beyond (10 to 25,000Hz) . Eftec-
tive channel separation extends into the high frequen-
cies. With elliptical diamond stylus, $65.

First truly professional arm designed for the non-
professional. The PUA-237,12-inch tonearm combines
optimum geometry and mechanical responsiveness for
flawless tracking accuracy with the highest compliance
cartridges. Despite sensitivity, the PUA-287 exhibits
amazing stability. Contributing to this is eflective anti-
skating compensation at every position on the record,
and a lateral stabilizer which locates the center-of-mass
in line with pivot and stylus. A built-in cueing device
with a silicon-damped piston permits casy location of
arm and gentle placement of the stylus in any selected
record groove. It also provides a semi-automatic
method for lowering the stylus into the lead-in grooves
of 7-, 10- and 12-inch records. PUA-287 $85; PUA-286
(a 16-inch version) . $99.50.

These new stereo components are now at Sony high
fidelity dealers. Stop in and hear them today. For
descriptive literature write:
Sowcorporation of America, Dept. H.

580 Fitth Avenue, N.Y., N.Y. 10036

All prices suggested list
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The 1966/1967 Product Preview

36

This edition of the Product Preview repeats last year’s innovation
of tabular design for the product information. Only this time we
have simplified the columns so that only vital information is con-
tained. We wanted to simplify them as much as possible—to prevent
the occurrence of a column of figures that are all the same. Is there
a phono cartridge that doesn’t claim 20-20,000 Hz response?

We offered each manufacturer his use of the last column of each
table—the Special Features column. Our injunction to each manu-
facturer was for him to tell his story—in a few words (our letter
said 40-50 words maximum). As you will see, some manufacturers
adhered to this command—some had only a blip to say—still others
had nothing to say.

All information is as supplied by the respective manufacturers.
Blank spaces exist in many columns. Truly blank ones mean that
the information called for in that column does not apply to the
product at hand. However, many spaces have been filled with a
dash; this means that the manufacturer did not honor our request
for the information.

Any listing of specifications is predicated on the resulting num-
bers having a direct relationship. In short, standards of measurement
must exist. When they do exist (as per the IHF standards) we used
them as the basis for our informational request. But standards of
measurement do not exist for many products. At what recorded
velocity do you measure the output of a phono cartridge? At what
point do you measure a speaker’s power-handling capacity—where
it begins to distort or where it approaches the toe of destruction?

As a result we have found ourselves choosing arbitrary standards
for the sake of comparison. We are not necessarily advocates of
these standards, but we did try to find values that would be mean-
ingful to you and, at the same time, be available from the average
manufacturer. The Product Preview Issue is meant as a comparison
reference to be used throughout the year. Thus these tables must
supply basic statistics and a means for comparing one vendor’s
wares against another’s. This they do.

But no verbal description can possibly do full justice to as sophis-
ticated a product as the average high-fidelity component. Toward
that end, we have cross-referenced each listing against advertising
that may appear elsewhere. Also, at the end of the Preview there
is a comprehensive list of all manufacturers and their addresses. We
can only urge vou to contact them direct for further information on
their products. These tables have been designed to help you find
your category of prospective purchase. They should not be the sole
determination of what or what not to buy.

Finally, we want you to take note of two categories never before
listed. Section 5 is Complete Modular Systems and Section 12 is
Video Recorders. Both represent substantial product lines that
simply did not exist as such a year ago. And both represent interest-
ing directions in which the audio market is travelling. To the page
at right, then, for the beginning of the 1966/1967 Product Preview—
the most voluminous project in our history . . .
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AMPLIFIERS—-1
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BASIC AND INTEGRATED B
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ACOUSTECH 1A = 80 | - — 10.25 [0.25 | 20-20k | 24150k | 95 1.2 |4-16 | 100 [ 15%x12x5 |29 [$395 Factory assembled only.
3
{111 - S0 | - ~ (0,25 |0.25 {20-20k 2-150k | 95 1.2 100 | 15%x12x5( 22 3199 K |Plug-in boards factory assembled.
3 $274 Factory assembled only.
Xl = 35| - — [0.25 |0.25 {20-20k | 2-150k |95 1.2 100 | 15%x12x5 | 16 |$129.50 Can be used with any preamp; then at a later
3 date preamp module P/M can be added to
make an integrated amplifier. See Section 2.
\ = 45 | - ~ 10.25 [0.25 | 20-20k 150k |75 [2.5& = — .4 |4-16 [ 100 | 15%x12x5 | 25 |$349 Factory assembled only.
3 10
Vil = 30 | - — 0.25 |0.25 |20-20k | 2-120k [ 75 |2.5 & = = .4 |4-16 (100 |19%x12x5) 16 |$249 Factory assembled only.
10
ADC Sixty 30 22 |0.5 |0.1 |0.8 (0.4 [20-20k | 10-100k |78 2 80 0.1 |48 50 | 14i4x8lx |12 |$149.50 Will accommodate two pairs of speakers which
2 16 3l can be played together or independently.
BOGEN TA100 | 30 2|1 0.5 1 0.75 [20-20k | 20-20k (70 | 3.5 50 3.0 10.2 |48, | 35 j15x10%%ex| 11 |$129.95 Complete with walnut textured metal en-
1 16 3% closure, all silicon transistors, earphone out-
put, subsonic filter.
AP35 [17.5| 15 | 0.6 1 {0.6 1 - 20-20k | 55 | 4.5 50 3.0 |0.25 (8,16 | 30 |15x11%x |18 |[$99.95 Earphone output, vacuum-tube operation.
4%
c/M CC-505 | — S0 | 0.5 [0.5 (0.5 |0.5 |20-20k [ 560k (70 | 3 = 6 10.25 (4,8, 200 |[17x6x13 |40 |$387 Solid-state. Oif walnut cabinet $24.
Laboratories 0.5 3 16
35D = 35 | 0.25(0.25 [0.25 |0.25 | 20-20k 1-100k | 70 0.65 |4,8, [ 500 |[6%x10%x |25 |$285 As above.
0.5 3 16 1214
35MRM | - S0 | 0.5 |05 |0.5 |0.5 |[20-20k 1-100k | 80 0.65 (4,8, | 200 | 19x5x13 {32 |$237 Mono, solid-state, rack mounted.
0.5 3 16
80MRM | — 80 | 0.5 |0.5 (0.5 [0.5 {20-20k | 1-100k |80 0.65 |4,8, [ 200 |19x5%x13| 36 |$297 As above except for power output.
0.5 3 16
911 ~ (125 | 0.5 [0.5 (0.5 |0.5 |[20-20k | I-100k |80 0.65 4,8, |200 = - - Solid-state basic stereo power amplifier.
0.5 3 16
c-T CT-20 | 30 |20 |0.1 .08 - — ]20-20k {20-20k |70 1 8,16 [100 [14x8x22 |31 |$99.95 Basic powey amplifier.
Acoustic 1 1
Laboratories
CROWN SA30- 45 |30 |01 05 1 |15 [12-100k| &-100k |80 0.8 [4-16 |200 [19x9x13; | 7% [$199 Low silhouette, double input and output
67 30 1 jacks on each channel, concentric-clutched
input volume control. Case available.
DYNACO Stereo — (60 [0.25]0.1 jo.5 [0.1 5-50k | 4100k |95 - 48 40 (13x10'; |20 |$159.95 K [Solid-state stereo basic amplifier.
120 =3 -1 x4 $199.95 W
Stereo { 45 | 35 1 |0.1 1 (0.1 [20-20k | 18-40k |90 - 14,8, 15__13)(_9',;;6'/1 32 [$99.95 K |Vacuum-tube stereo basic amplifier,
70 = -1 16 $129.95 W
Stereo (22,5 |17.5( 1 |[0.1 1 |01 |20-20k | 10-40k |80 - |8,16 | 10 |13x8x4 |16 |$59.95 K |As above.
14 35 -1 -1 $79.95 W
SCA-35 22,5 {17.5| 1 |0.1 1 0.2 [20-20k |20-20k |80 4 120 2.5 1 (8,16 | 10 [13x10%x4 | 20 |$99.95 K |Vacuum-tube stereo basic amplifier.
-1 0.25 $139.95 W
Mark - 60 1 ]0.1 1 |0.1 |20-20k | 560k |90 - 148, 15 |9x9x7 28 [$79.95 K |Vacuum-tube mono basic amplifier,
U] -1 2.5 16 $99.95 W
EiCO 3070 35 |20 {0.8 |0.2 |15 |0.5 |10-40k 5100k |72 | 4.2 90 0.27 |48, | 30 [12x8x 7Y, |$89.95 K [All silicon transistors. Two switchable
1.5 16 3%, $119.95 W |speaker systems with four position speaker
switch. Headphone jack on front panel.
Low and high filters.
t
ST70 35 |20 |09 (0.3 1 — |10-50k {1D3-50k |63 4 = 2 |0.5 |48, 6 |15x15x |44 1$99.95 K |Vacuum tubes.
0.5 0.5 16 S% $149.95 W
ST40 20 |12 |08 |03 1 — |10-50k | 1D-SOk |60 3 = 1.7 — |48, 11 |19x13% [33 |$79.95 K |Vacuum tubes.
0.5 0.5 16 x 5% $129.95 W
1 ELECTRO- | 1144 |32.5(18 | 1 (0.5 | 2 (0.8 | - [20-30k [70 [ 4 50 | | 90 [4-16 | 35 [15x10l [9% [$124.50 |Value-packed 65 watl sol d-state stereo
5 VOICE 1.5 x3, amplifier. includes walnut paneled case,
BACK | input indicator lights, headphone Jack,
COVER | speaker mute, and tape monitor switches.
FISHER TX200 | 45 |35 0.5] - |05 — |12-50k [z0-22x |80 4 150 2.6 | 0.28 [4-16| 20 15!, x117,/22 |$279.50 Solid-state. Low and high filters, loudness
RADIO 1 x4, contour switches, tape jacks, mode
indicator lamps.
TX300 | 50 |36 OFSHIL S= 1005 — |12-50k |20-25«k |86 | 2.8 150 1.8 {0.2 |416]20 |[15% x 117,]24 |$329.50 As above,
¥ i x41%,
SA- 75 |65 [0.25}0.1 | 0.4 [0.1 |12-45k | S100k (90 0.5 |48, |17 |i5% x12x|71 |$329.50 Stereo basic vacuum tube amplifier. Has fre-
1000 2.5 7 quency compensated input attenuator, sub.
sonic filter, metered bias adjust.
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HARVARD H3a 100 | 90 ] 0.2 .05] 0.1 .02| 20-20k | 7-180k| 85 2 16 200 | 17x10%x | 35 | $369 Vacuum-tube basic amplifier without driver
1 1 8 or output transformers, Uses 4 type 6KG6/-
ELS05 tubes in each channel. ldeal for use
with full-range electrostatic speakers.
HEATH AA-210] 50| 35 | 0.5 | 0.5 1 1 | 13-25k| 13-25k | 60 3 = 2 | 0,25[416] - | 154xl4x 25 | 8137 All solid-state.
1 1 54
71 AA-22 3| 2 |03 |03 1 1 | 1530k| 1530k | 65 6 = 0.25!4-16 20 [ 15x11%x | 14 | $99.95 All solid-state.
1 1 3%s
AA-14 15| 10 | 0.5 | 0.5 1 1 15-50k | 12-60k | 63 4 = 0.3 [416 50 | 125x9%x | 81| $59.95 All solid-state.
1 1 35
KLH 16 50| 35 1 0.35] 2 1 | 20-20k | 1545 | 75 | 2.5 85 0.5 | 416 — | 1134x10% | — | $219.95 Special electronic protection circuit pre-
1.5 x 4% vents damage from shorted outputs, pulses,
etc.
93 KENWODO | TK-400| 45| 32 (0.9 | 0.2 1 ) 0,17 30-20k | 20-15k | 70 | 2.2 90 26| — |416 20 | 15%x12l | 27 | $149.95 Silicon solid-state,
1 1 x 5%
KNIGHT KN-975 [ 37.5( 20 1 0.5 1 1 = 20-20k | 80 4 = 4.5 1 416 — |144x12x | 17 |$149.95 All sotid-state, 6 Rocker switches, tape
1 45 monitor, five pairs of inputs, temperature
2 regulators for driver transistors.
KN-944| 22 | 17 1 §0.5 15 1 - 20-20k | 70 | 2.5 - 2.5 1 |416] - |1F4x12% | 21 |$99.95 All solid-state, Stereo headphone jack.
42 1 x4 Separate bass and treble controls; complete
tape recording facility.
KN-935 | 16 | 12 1 |05 |15 1 - 20-30k | 70 |} 2.5 - 0.15] 8-16] — | 13%x9x 26 | $69.95 7 tubes and 4 diodes-rocker switches;
1 2% stereo headphone jack; tape monitor switch.
KNIGHT-KIT |KG-895| 60 | 40 | 0.5 | 0.5 1| 0.7 | 20-20k | 18-30k | 75 [ 2.5 = 2 |0.25| 416 6 | 163x15x | 28 |$149.95 Solid-state.
L 1 5
KG-870| 35| 28 (0.5 | 0.3 1 | 0.7 | 2518k | 20-25k | 80 | 3 = 2 1 | 816 12,5]13x11x2%| 15 |$99.95 Solid-state,
1 1
41 KG-854| 27 | 17 1 0.5 | 1.5 | 0.8 | 2520k | 20-25k | 75 | 3 = 2,50 0.5 | 816 10 | 13x11x2%| 14 |$79.95 Solid-state.
42 1 1
KG-320 | 16 | 10 1 0.7 |15 0.8 = 2518k | 75 | 3 = 2,5{ 0.4 | 816 — 10x8Y%x2%| 9 | $59.95 Solld-state,
1
KG-400 1 19.5 | 16 1 |05 f15]| 0.35] 3515k| 30-16k | 75 | 2 - 2 |02 |48, = |134x11% | 18 |$59.95 Vacuum tube center channei output for 8 or
2 1 16 4 16 ohms.
LANSING, |SA-600 - | 40 0.2 1 |0.2 | 0.7 | 10-1304 10-130k| 85 | 4,8, 250 2 | 0.25[416]23 at |16’/", x13%| 25 | $345. JBL T-Circuit in power stages. Flat to d.c.;
JAMES B. 185) 1.5 or 16 8 ohms x 5%, aural-null balance for phono cartridge and
all other inputs.
98 SA-400S SE400S- JBL T-Circuit. Plug-in equalizer boards
$285 match damping factor and tailor frequency
response for all JBL speakers. SE300S
- 40 [0.15]0.15[0.15| 0.15| 3-200k | 3-200k | 90 416| - ISA:Z/%X 22 can be equalized for speakers of other
SE-408S L5 L5 40'0 SE408S- manufacture. SE408S mounts in rear of
(SE S) $270 JBL speaker enclosures.
LAFAYETTE [LA-90T | 45 | 37 1 ]0.25| — | 0.6 | 20-50k{ 30-50k | 55 | 2.5 80 3 |0.18{416] 20 | 13x9x3% | 13 |$129.95 Front panel headphone jack; tape monitor
RADIO 3 2 switch; high and low filters; extermal
speaker switch.
LA-60T | 30 | 25 1 0.3 - | 0.5 | 30-40k| 30-40k | S5 | 2 63 3 |0.15 | 416| 25 13x9x3% | 13 | $99.95 Front panel headphone jack, tape monitor
3 2 switch; external speaker switch.
LA- 15 9 1 0.35] — | 0.6 | 30-20k | 30-20k { 50 | 3 - 0.25 | 416| — 1004x7Ys | 7 $59.95 Speaker on-off switch; headphone jack.
22T 3 2 x4
LA-248 | 25 |20 1 0.3 = = 50-25k | 20-20k | 70 | 1.4 65 2.7 [0.85 | 416 — {13%,x9%.] 15 | $84.95 Speaker-earphone switch; 2a.c. con-
2 1 4% venience outlets.
LEAK Stereo | 20 1 01| - - - - 20-20k | 80 1 (48, 25 1015x12Y; | 22 | $149 Basic vacuum-tube stereo amplifier.
20 0.5 16 x 6%
Stereo | 60 30 0.1 | - - - - 20-20k | 80 1 48,1 25 |10%x13% (29 | $219 Basic vacuum-tube stereo amplifier.
60 0.5 16 X 67
TL/S0 | 100 | 50 0.1 - - - - 20-20k | 85 1 |48, 15 114x9x 28 | $159.50 Basic vacuum tube mono amplifier.
Plus 0.5 16 %
TL/25 {60 |30 |O0.1 = = - = 20-20k | 85 1 48,125 10x77,x | 17 | $119.50 Basic vacuum tube mono ampiifier.
Plus 0.5 16 6%
Stereo |15 10 |01 - - - - 20-20k | 80 | - - - 10,25 |48, | 60 13x #3x | 14 | $249,50 integrated solid-state stereo amplifier.
30 0.5 16 g




/ owe[ ; DISTORTION / / /
Sss put
Ad Watts / THD% M% /o
on / per S '7—7'—,'/§
Page o/ Chamnel / ./ / /
" & S
or MANUFACTURER  / 7 &S E o RS j SPECIAL FEATURES
@“,Q »/ /&S5 /e é 5
s ,\Qw,g S/N/E/E T/ L S
/ / / ~ i/ & /
- .|/ B A— S -+ = 1._ =
MARANTZ | &8 - fss ’ 0. | 05 | 12-40k | 3-40k |100 { | 4.8, [131,x10% | 55 |285.00 | Built-in metered self-tests, Basic stereo
| 1 { |
L | Pl 1|_ 1 | 1 16 x7% | vacuum tube amplifier.
9 - |70 | 03 1 0.5 ‘ - | 10- 40k | 3- 40k 100 | 1,4, 15*,x10’ 60 384.00 [Basm mono vacuum tube amplifier.
8,16 | x7% | Built-in metered seif-tests.
—_— il ———+ —— —+ - :
45 15 - |s0o {01 ]| -1]01 > — |4-16 |Very 15‘4)(8‘ \395 00 | All transistor basic stereo amplifier with
| ‘ ‘ high x5% ‘ compiementary NPN/PNP push-pull
‘ | output. Practically no crossover notch
even at 20kHz. Electronic safety clreujt.
| | Rack mount available, mono version
| { [ | ’ i available. Highly stable. Full specs not
= g - _‘ ! | § L el | I | available at press time.
MATTES | SsP/200 1160 |100 { 0.5 ;0.5 0.1 | 03 20-20k 15-30k 73 4-16 | 250 |14%x9x | 27 |375.00 | Solid-state basic stereo power amplifier.
| Sy Input gain controis. Short-and open circuit
| | protection. Power safety switch for
| speakets. Impedance matching switch.
| S — - | F SN I I — - ! S S - — _ S
MCINTOSH MC225 {39 |25 |05 (0.1 05 0.1 |14-100k = 20-20k | 76 0.5 | 4,8, |10 |[14%,x9x | 34 [198.00 | 25-V and 70.7-V line output. Stereo
| l | 0-1 | 16 | ba5|c vacuum tube power amplifier
— —t—t—t—+—1— e e T = 1 e
| MC240 (64 |40 | 05 (01}05 01 |10-100k 20-20k | 74 0.5 (4,8 |10 [17%x10%| 56 288 00 As above.
! | 1 I B | 18 x8 | ]
| S ! - S s -
85 Mmc275 1107 |75 | 05 | — | 05 lO-lOOk I20-20k | 72 0.5 [4,8, | 10 |17%x12% |67%; |44 As above plus 115-V and 230-V tine
S W 1 1 B — S 6 | | x8 | | outputs.
MA230 | 44 | 30 I 0.5 0.1 0.5 | 0.1 [12-40k |20-20k | 7% | 1.5 150 1.5 |0. 25 4,8, (10 |16x14%, |43 1399.00 | Integrated stereo amplifier with solid-
| I I | | 0.5 | L | |16 |16 | | x5% - | state preamplifier.
MI200 | 288 (200 01| 1 0.1 |15-60k 20-20k 60 | 0.5 4,8, |1 19x10',x | 140 [640.00 | Heavy duty mono baslc ampiifier. Qutputs
| 1 16 | 17* | as in the MC275 with the addition of a
1 141 V line In place of 230-V.
— | I — . 1 | D8 . i — d -
H. H. SCOTT | 299) 32 518 (0.8 |03 25-20k [18-25k | 80 .]6019 35, 65 0.5 416 | 20 = | 12 199 95 1
cov %0 60 |40 |06 [03] [20-20x J15-30x | 80 Ts 59 [244072 [ 2 (05 416 |20 21 (27995
LK6O |60 | 40 |08 |03| [20206 [15-30k |80 [3,59 [2,4072 | 2 (05 416 [20 [21 118995 | | kit
- J 2= | e S 49 P
LK72B | 40 | 33 0 8 l0 .3 20—20k | 20-20k : 80 {3or9 24,72 4 0 5 4-16 | 20 | 31 149 95 | Klt
SHERWOOD $-9000A 80 ; 65 0 .25 10.1 0 25 12 25 |12-35k | 90 | 1.6 250 1.2 0 25 |4-16 | 40 'l4x lZ‘l 24 309 50 | All schon solid-state.
} N - | L8 il 1 ] 8o | —t
| $-9900A | 70 ‘ §6 | 0.6 (0.1 [ 1 0.15 | 12-35k 12-35k |90 | 1.6 250 1.2 |0.25 [4-16 | 40 |[14x10%; | 19 [229.50 | As above. 70 watts per channel at 4 ohms.
18 | [ 1 | | | x4 Main and remote speaker terminais and
| S D G | : | |switching._
S-9500A | 35 |28 |06 |0.1| 1 |0.15 |12.35 12-35k ' 80 16 | 250 1.2 {0.25 i4-16 40 |[14x10? 16 179.50 | Al silicon solid-state.
18 S | | | ! o | | i x4 b | ﬁ
SONY CORP. TA-1120 [ 60 |50 |01 |.06| 03 |.08 [10-100k 90 (1&5 100 0.2 |4-16 |70 |15%x12% (24.2 |399.50 | All siticon solid-state integrated amplifier. |
OF AMERICA 1 | | x8§° lndependent stepped tone controls in 2dB |
increments. Lever switch for return to '
| H| - ol | I | | | flat without ajtering control position. |
.03 |10-100k 110 14-16 | 70 [7%x17* 17 |249.50 | All silicon transistor basic amplifier.
! 1 | | x5° Silicon control rectifier prevents damage
| I l | l to power transistors due to shorts.
[ l i l’AIso on TA-1120
) S B 1 b —= 4 — LL ! 1 —
—l i - 3 - "
¢ 828 & B
=
e e we i l ! i
= |
-
LAFAYETTE LA- 90T McINTOSH MA230
[ i T—E ”
Y
F ; p ‘a [-J 1 3
I '-13 ':3-; ‘-‘ L ;\?ﬁ el
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®7 ACOUSTECH Vi

ACOUSTECH VIl

DIEBRERD
[ELLEEN

FISHER 400CX

JBL SG520

Tape | High
Frequency Phono | Phono Tape Mon | . q .
See MANUFACTURER | MODEL | R RATEDLOUTRUI Sens. | Overload | Ho38 | Level | rpogance | Dimensions | Weight | pc, SPECIAL FEATURES
Ad dB  [Volts | THD% [IM% S N-dB| mV. | mV. v | Vorts | Ohms | WxDxH | Lbs.
on - — 1 —F = s
Page ACOUSTECH v 2-250k 2 0.1 .09 75 2.5, 0.4 = 15%, x 8 x 1 149.00 K | p.c. boards pre-wired at factory and
No. 3 10 5 plug in to receptacies.
Vi 2-300k 2 0.1 .09 75 2.5, = 1.5 0.4 15% x 8 x 1 249,00 Has 200-ohm output impedance to pov.er
3 10 5 wired amp to permit long separation, Step-
only type tone controls.
B 2250k 2 [ o1 |09 | 75 |25, 0.4 - [ - 5 | 89.50 K | Can only be added to Acoustech X
3 10 power amp chassis to make integiatcd
amp.
Je |
DYNACO PAS-3X 10-40k 2 r—.OS .05 | 700on 2 200 2 0.2 = 13x8x4 | 11 69.95 K | Stereo, tubes.
| 1.5 phono 109.95 W
14 PAS-2X 10-40k 2 .05 | .05 | 700n 2 200 2 02 | - 13x8x4 1 59.95 K | Stereo, tubes.
1.5 phono | 99.95 W
PAM-1 10-40k 2 .05 .05 [ 700n 3 200 3 | 02 = 12x8x3 7 34.95 K [ Mono, tubes.
1.5 phono | 59.95 W
- LU
C-T ACOUSTIC CcT-10 20-150k 1 .05 .05 60 1ES 40 S 0.5 56 k 14x6x4 10 I 89.95
LABORATORIES
FISHER 400 CX 20-25k 2.5 .04 .02 80 1.5 200 3 0.2 ~ 15Y,x10%, 18 199.50 Center-channel output.
P 1 X 41%,
LANSING {JBL) $GS20 20-20k 3 0.15 .05 90 @ 130 )L 0.3 Hi Z 15%x11% [ 20 1450.00 | Professional-type sliding controls;
0.25 x 6% aural-null balancing, lighted push-
98 465.00 buttons; convenience and temperary
with inputs and outputs behing door in front
case panel; perm. conns. on rear.
LEAK V-arislope 20-20k 0,125} 0. = 78 3.5 3 .05 10%x6% 6% 129,50 | Takes power from Leak power amp.
2 stereo 0.5 x 32 |
MARANTZ T 20-20k 10 0.5 0.15 80 0.75 100 1 .075 600 153, w, 11 325.00 | Solid-state; center channe!; 600-chm
a5 +0,-0.25 5%h head phone jack; tape duplicating
facilities with front-pane! jachs and
| controls. Dynamic range, appiox. 100db.
MC INTOSH c22 20-20k 2.5 0.1 0.1 85 2 200 2 0.25 = 16 x 13 x 16 279.00 | Step tone contiols; front-panel input
0.5 5% for tape dubbing.
C24 20-20k 2.5 0.1 .1 85 2 200 2 0.2 - 16 x 1l x 17 249,00 Solid-state.
85 6
0.5 5%,
MX 110 20-20k 3 0.2 0.2 85 3 200 3 - = 16 x 13 x 27y 399,00 | This is a tuner ‘preamp. See TUNERS
0.5 5% for the tuner specifications.
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L
CHOOSE FROM THE WORLD’S LARGEST
SELECTION IN STEREO HI-FI AND
TAPE RECORDING ... AND SAVE!
Buy from the world’s largest electronics supplier.
Use the Allied Credit Fund Plan to enjoy what you
want NOW —no money down, 24 months to pay.
RUSH THIS CARD NOW!
| ur Monev'?f‘“
A satistaction Guaran see P
v
2 3
I
A ==o I =
=
m -
PAY LESS FOR THE BESTIN oo m
STEREO HI-FI & TAPE RECORDING AT ALLIED o =0
' - o A
o
Buy from Allied—where more people buy their stereo hi-fi than anywhere 2 U
else in the world—and save most. Choose from the world’s finest makes, Q o=
including AR, Bogen, Fisher, Dyna, EV, Garrard, Harman-Kardon, Jensen, (7] o
Knight, Knight-Kit, McIntosh, Scott, University, and many more, Discover o
how you can have hours of fun building your own Knight-Kit hi-fi and save o
even more. Choose from the largest selection of tape recorders, tape 8
decks, pre-amplifiers, and recording tape. See top values in beautiful hi-fi o
cabinetry. Rush the card for your big new 1967 Allied Catalog . . . NOW!
NO MONEY DOWN-=-24 MONTHS TO PAY!

Low Monthly Payments to fit your budget.

DO A FRIEND A FAVOR—give him this card to send for his FREE ALLIED CATAROG




RUSH
FIFREE

NEW 1967

ALLIED
CATALOG

Save most on the best in
STEREO HI-FI and
TAPE RECORDING
at Allied, world’s largest
electronics headquarters!

ol

86s¥ XOd 'O 'd
olavy aamv

08909 SIONIT1I ‘ODVIIHD

Choose from the finest makes: Tape Recorder Values

* AR ® Knight

®* Ampex ® Knight-Kit

® Bogen ® Marantz

® Concertone ®* Mcintosh

* Concord * Norelco 7

® Dynaco ® Pickering Q #

¢ Eico ® Scott k

® Electro-Voice ® Shure " s

® Empire ® Sony

® Fisher ® University

* Garrard * Viking

®* Harman-Kardon ® Wharfedale Choose from the world's largest se-

® Jensen o Wollensack Iecﬁon‘of tape recorders, tup.e decks,
NAME—PLEASE PRINT .. plus many more recording tape and accessories.

ADDRESS

ciry

STATE llH ZIP

RC’Nl(:s "
Only at Allied can you choose from plete systems — all at big savings.

VERYOoN,
E 1967
3 such a wide assortment of famous- Choose your own home music center
maoke amplifiers, tuners, receivers, —custom-selected to suit your own
changers, speakers, cabinets, com- individual taste and budget.

Pm CB 2-Way Radio * Walkie-talkies » FM-AM & AM Radios

Short Wave Radios ® Portable TV ¢ Phonographs & Needles ®* Amateur Gear
Intercoms & P.A. * Automotive Electronics ® Test Instruments * TV Antennas
& Tubes ® Power Tools ® Parts ® Hardware ® Tubes ® Transistors ¢ Batteries
Books . .. also hundreds of new items, scores of special Allied values!

NO MONEY DOWN! . Enjoy the things you want now, while
you take 24 months to pay for them on the Allied Credit Fund Plan.

ALLIED RADIO :iics iiinors sosso

DO A FRIEND A FAVOR—give him this card to send for his FREE ALLIED CATALOG

CHOOSE FROM THE WORLD’S LARGEST
SELECTION IN STEREO HI-FI AND
TAPE RECORDING ... AND SAVE!

Buy from the world's largest electronics supplier.
Use the Allied Credit Fund Plan to enjoy what you
want NOW —no money down, 24 months to pay.

RUSH THIS CARD NOW!

i G e

/S S S/
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TUNERS—SECTION 3

FISHER R-200-B

HEATH AJ-14

L Stereo
Sensitivity Separation
See b"_
A3 -
on © N "o§ @ §
MANUFACTURER > N &/ & AR
Page TRV &/ 8
No. 9 . Q & &
& és S/L & SPECIAL FEATURES
ACOUSTECH Vit 2 S 0.3 2 1 meter | light Yes | — - |$299.00 Preliminary data. Model soon to
be available.
BOGEN TP35 3 3 0,75 3 15 50 [30-15k | Yes - 35 25 1 eye light No |15 18 | $129.95 Tube-type.
.05 11%
X %4
DYNACO FM-3 4 0 1.0 S 20 54 |10-15k [ No 63 30 15 1 eye eye Yes |13 13 | $ 99.95 K| Stereo, tube type.
0.5 8 15495 W
14 3
FM-1 4 "] 0.5 5 20 54 |10-40k | No 63 eye 13 12 | $ 79.95 K|Mono, tube type
0.5 8 109.95 W
4
EICO 3200 24 1 0.75 | 4.5 45 |20-15k | Yes 40 40 25 | 0,75 | meter | light Yes |12 7 [$89.95 K
1.0 8 119.95 W
3%
ELECTRO- | E-V1155 | 3 2 L5 2.5 20 60 |30-15k | Yes 40 30 15 2 meter | light Yes |8% 6 $160,00 Solid-state; movable station mark-
VOICE 10 104, ers may be set for favorite sta-
1 3% tions; zero-center tuning meter,;
5 incl. case with walnut finish
?\([)V panels,
E-V11S6 | 3 2 1.5 2.5 20 60 |30-15k | Yes 40 30 15 2 | meter | light | Yes |8% 64 | $195.00 Same as E-V1155 but with AM
1.0 10% section added. AM sens. 250uVv/-
3% meter for 15dB S/N.
FISHER TFM-200 | 1.8 |below | 0.57 | 2.2 10 55 [20-15k | No 60 40 30 0.5 | meter | light Yes |[15% 9 $229,50 Adjustable muting and level con-
noise - 11% trofs front-panel tape jack.
4%,
TFM-300 |1.8 |below | 0.4 2 10 55 |20~15k | No 60 40 30 0.5 | meter | light | Yes [15% g $279.50 Adjustable muting and level con-
noise - 117% trols; front-panel tape jack; push-
9 4%, button mode selector.
TFM-1000 (1.8 |below | 0.2 0.6 10 70 | 22-1% | No 70 40 30 0.3 | meter | light Yes [16% | 18 $499.50 Ovetload suppressor; counter
noise - 123 type detector; clear-signal
5% indicator.
R-200-B (1.8 |below | 0.47 | 2.5 50 [20-15% | No 60 35 0.5 | meter | light Yes [15% | 18.5 | $349.50 Long, medium, and short wave
noise - 13 bands; 3-position muting control
4% 3-position AM bandwidth contiol
HEATH AJ-43D 2 - 1 3 = — | 20-20k | Yes 40 35 30 1.0 |2 tight Yes [15% | 15 $109.00 K| All solid-state.
3 meters 143%
S
AJ-33A 3 - b 4 - —  [20-20k |Yes 35 30 25 1.0 | meter | light No [15% [ 12 |$ 94.50 K| All solid-state.
71 3 111
3%
AJ-14 5 = 1 3 - — | 2-15 |Yes 40 30 - - e light No |12 5 |$ 49.95 K| AIll solig-state,
3 9%
3
KLH 18 4 3 0.5 4 10 35 |20-15k | No 30 35 20 0.8 {meter |light | Yes |9 5 |$116.95 Zero-center tuning meter; mono~
- 5% stereo switch; MX noise filter;
a4 low-mass coil slugs will not shift
in shipment; two sets of cutputs,
both can be used at once.
KENWOOD TK-500 (1.8 0.9 0.8 2 20 40 |50-15k |Yes 45 35 26 L0 |meter |light Yes |15 | 14 [$149,95 Solid-state.
93 2 12%
S%
KNIGHT KN-265B | 3 2 0.5 3 =3 = 20-25k | Yes 55 35 25 1.0 |meter |light Yes |14 | 14 [$149.95 4 1.f. stages, all solid-state; AM
0,5 12 sensitivity, 5. V for 20dB S/N.
a1 Y
42 KN1-285 | 3 2.5 L0 4 50 [25-20k |Yes 50 35 20 1.5 f{eye light No 13% |26 |$ 79.95 8 tubes, 12 diodes; AM sensitivity
10 9 8 4LV for 20 dB S/N.
e}
< Circle 125 on Reader Service Card
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TUNERS

SHERWOOD $-3300

- & Stereo
Sensitivity . ° / \_\b é}, Separation /
See = ob 5\\ .,§§ & /
Ad - S/ F/ ) /& & o
on MANUFACTURER S . ¥/ FLT RS & @ 3
A A S & wy < aFY N ) ¥ A
Page ~ S ~ S/ & &/ 8/ o § & & Y
No /S esS LSS S e & &/ X/ & SPECIAL FEATURES
§ /) s/ &) s/E/S & F) S/
KNIGHT-KIT | KG-765A | 2.5 - 1.0 9 - - 20-20k | Yes 33 30 20 1.0 | meter | light Yes 13 13 $ 99.95 K| Solid-state; also AM.
L0 11
2%
KG-790 |25 = 0.75 2 = = 50-15k | Yes 35 40 22 1.0 | meter | light Yes | 18% | 20 |$139.95 K| Solid-state; also AM.
2 15
41 >
42 KG-50 3 - L5 - - - |50-15k | Yes - 30 20 L5 | eye neon No 137, [ 12 |$ 69.95 K| Tube type; also AM.
1.0 N
4%
KG-65 4 - - - - ~  120-20k | Yes - - - - None - No 137 [ 10 |$ 49.95 K| Tube type; monc-oniy FM;
1.0 8 | also AM.
4Y, |
LLAFAYETTE | LT-325T | 2 5 0.5 8 30 42 |20-15k | No 42 - = 0.5 | meter | tone No 13 9.2 Is 99.95 Stereo-search (tone) signal ail
2 9% solid-state; stereo noise filter,
3% also AM,
LT-250T | 4 3 0.9 35 | 30 38 |20-1% | No 40 30 = 0.9 | meter | tone No |13 9 |8 8495 Stereo-seatch (tone) signal; all
2 93, [ solid-state.
3%
MARANTZ 108 2 0.8 | 0.2 1.75 | 10 150 |20-15k | No 70 48 33 0.2 | CRT | light Yes |15% | 38 |$750.00 Balanced solid-state demodulator
0.5 15 (1st detector); 6 i.f. stages
a5 S% coupled by passive filter net-
| wotks; CRT display shows
tuning, audio signal phasing.
MCINTOSH MR-67 25| - 0.5 17 25 61 |20-20k | No 50 30 17 0.8 | meter | light No 16 24); |$299.00 Built-in multipath indication
0.5 1?/
‘16
MR-71 4y | = 0.5 L5 25 77 |20-20k |Yes 50 30 15 0.8 | meter | light | Yes |16 27, [$399.00 Built-in multipath indicator.
85 0.5 13
y
s
MX-110 (25 | — 0.5 1.7 25 61 [20-20k | No 50 30 17 0.8 |eye light No 16 |27 $399.00 Tuner and phono pre-amp. See
1.0 13 pre-amps, sect. K2 for specs.
R-ln
SCOTT 315 2 0 0.8 3 20 40  [50-15k | No S5 35 = 0.8 | meter | light | Yes |15 | 8 | $184.95
- 134
[ S| |
312C [17| 0 |08 |25 |20 | 45 |50-1% | No 55 3 | - [08 [meter [light | Yes |15% | 13 [s249.95 |
- 13y
cov ] |
I LT-112 |18 | 0 |08 |25 |20 | 45 [50-15 | No 55 35 | — |08 |meter |light | Yes |15% | 15 [$179.95 K|
—~ 13%
Sl i
LT-110B |22 | © 0.8 3 20 40 [50-15k | No 55 35 = 0.8 meter | light No 19, | 15 |[3129.95 K |
= 134
I
SHERWOOD $-3300 |16 0.25 | 2.2 20 20-15k | No S0 35 24 0.25 |meter | light | Yes |14 ; 10 |3167.50 All silicon solid-state; zero~
1.0 1014 center tuning meter.
4
18 $-2300 |16 0.25 2.2 20 20-15 | No 50 35 24 0.25 |meter | light | Yes |14 13 {$199.50 All silicon solid-state; zeto-
L0 1004 center tuning meter; includes
4 AM section, 2. V. sensitivity.
44 AUDIO e AUGUST, 1966




The Sound of Marantz
is the Sound of
Music at its Very Best.

SLT-12 Turntable, with Straight Line Tracking—a
revolutionary development from Marantz. Finally, the art of tracking a record precisely
duplicates the art of cutting a record. The Marantz SLT-12 Straight Line Tracking
System exactly conforms to the angle, posture and the tracking used in the cutting of
an original master sterco record. This perfect compatibility eliminates inherent defi-
ciencies of conventional swing arm record player systems and gives incredibly perfect
reproduction. It is the only system available which faithfully reproduces sound as it was
originally recorded.

10B FM Stereo Tuner —rrated by Hi Fi/Stereo Review
magazine, “I have never scen a tuner to compare with it...so outstanding that it is
literally in a class by itself”
7T Solid State Stereo Console —a solid state component
unequalled in performance, versatility and flexibility.

8B Dual 35 Stereophonic Power Amplifier —American Record
Guide magazine says, “The Marantz 8B is a logical choice for ears that demand the
best sound for now and for the future”

rmaaamranm il

MARANTZ, INC. SUBSIDIARY OF | S"Pﬂ:mrf @ INC.
25-14 BROADWAY, LONG ISLAND CITY, NEW YORK

Model 7T Stereo Pre-Amplifier  Model 8B Stereo Amplifier

A wonderful adventure in sound awuaits you with your discovery that the sound of Marantz is the sound of music at
its very best. You, too, can own an incomparable Marantz system. Ask your dealer about the easy finance plan,
Circle 126 on Reader Service Card
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ADC Six 30 [0.5]/0.8(0.4 | 20-20k | 10-100% |78} 2 80 2 — 10.8 |3 | 32| Meter |Yes | 14%x8% |16 |$248. Accomodates two pairs of speakers which
Hundred 2 x5 can be played together or independently.
11 ALTEC 711A 50 |0.5[1 [0.5 | 1525k | 1530k |80| 2 25 2.2 (19| — | 25! 40| Meter |Yes [S5%x16% |19 |$378. All silicon transistors,
1 1 x 12
BOGEN RT8000 |35 |1 |1 |1 20-20k [ 20-50k (70| 3 50 23 |2 10.75[33 | 25| Meter {Yes | 16 x 14 |20 |$319.95 [Inciudes AM, silicon outputs and drivers,
3 1 x 4% speaker switching A-B-both-earphones,
built-in subsonic audio filter.
s RT7000 |325|1 |1 |1 20-20k | 1540k |70 3 50 252 [0.75]3 25| Meter |Yes | 16 x 14 |19 | $279.95 | No AM.
3 1 x 4%
TR100X |30 |1 (1 |1 20-20k [ 20-20k | 70| 3.5 50 2712 |0.75]3 25| Meter |Yes | 16x11% |17 |[$249.95 | As in the RT8000,
3 1 x 4%
ELECTRO- 1177 325|1 |2 (0.8 = 20-30k | 60[ 4 50 3 |2 1.5 | 2.5| 30| Meter {Yes |{157,x10% 15 | $280. All solid-state, Color light bars indicate
VOICE L5 x3% input; connections are concealed. Con-
1 venience features include headphone
| jack, tape monitor switch, speaker mute
5 | switch. Walnut paneied case included,
BACK 1178 3251 (2 |08 S 20-30k |60 4 50 3 2 1.5 | 2.5| 30| Meter {Yes [157;x10% | 194 [ $315. As above with AM-250 .. V/meter for
COVER 1.5 x 3% 15dBS/N.
1179 27.5{ 1.3{2 |0.8 = 20-30k {55 4 50 3 2 2,5 | 25| 25| Meter {Yes | 9% x 10 |14 {8223, Solid-state. Includes walnut paneied
. 1.5 x4 case, color-coded input lights.
FISHER RADIO | 400 32,5 0.8 0.8]0.1 | 2530k | 25-25k | 80| 4.4 200 1.8 | — |0.5 | 25| 35| Eye |No |17%x13% | 30% | $229.50 | Center channel output. High filter and
l | 1 x 5% loudness contour switches.
800-C 37.5| 0.7 0.7] — 24-35k | 2525« (80| 3.3 200 1.8 — [0.5 | 25| 35| Meter {Yes |17%x13% |37 |[$399.50 | AM included. ‘As above plus low fiiter,
1 x5% 4 position speaker switch. Sharp o
bioad AM bandwidth switch.
T
9 440-T 35 | 0.8, 0.8 — | 22-30k = 80| 4.5 100 2 - 105 |2 35| Meter |Yes |16%x12% | — | $329.50 | All solid-state,
] x 5%
200-T 60 0.8‘ 0.8] = | 20-30k = 80| 3.5 100 1.8 |3 0.4 |2 40| Meter [Yes |16%x123%, | 24 | $499.50 | FET Fiont end, Guard-o-Matic, othet-
| x 5% wise as 800-C without AM,
220-T | 27.5/ 0.8 1 = 28-30k - 80 3 100 2.5 [3 [0.5 | 22| 35| Meter |Yes [15%x 11 | 17.5[ $329.50 | FET fiont end, Guard-o-Matic, AM band,
X 4, 2 position speaker switch.
HARMAN- SR- 30 1 |- = 6-50k | 560k |90 2.5 - 2,9 | = | .05[ — | 30} Meter |Yes |14%,x11% | 14 | $279, 2 system stereo speaker selector and
KARDON 3008 | 1 x4y headphone jack. stereo light.
| SR- I 3 |1 ] -1 - 650k | 560k |90| 25 = 2.9 | = [ .05 —| 30| Meter |Yes [14%;x11% | 16 | $308. AM sensitivity 50, V. AM selectivity
4008 | 1 x 4% 10 kHz bandwidth at 6 dB, otherwise
71 | | as above,
T T
I SR- 40 1 |- [ - 6-50k | 560k |90 1.5 - 1.95| - 05! —| 35| Meter |Yes | 16% x 26 | $369. Hi-low cut, tone control defeat; on-off
6008 I | 1 11% x5 pushbutton, otherwise as above. NO AM.
SR- |50 | 0.2]— [ — | 3-7s5k| 2100k [95] 15 - 1.85| — | .01| —| 40| Meter [Yes | 16% x | 26 | $449. [ As above.
9008 | | 1 11% x5
HE ATH AR-13A |33 | 03|1 |1 1530k | 1530k | SO 6 = 2 -1 3 30| Meter [Yes | 17 x 14% | 24 | $184, Kit. All solid-state,
o 1 1 x 5%,
AR-14 |15 | 0.5|1 |1 15-50k | 1260k |50 4 — 5 -1 3 130 No | 15%x 12 | 14 | $99.95 | Kit. All solid-state.
| | 1 i x37%
IVKENWOOD | TK-50 |30 1 1 1 |02 | 20-20k | 20-50k {70 2 90 2.5 |0.9|0.8 | 2.5 35| Meter |Yes | 16%,x 12 | 28 | $199.95 | Silicon solid-state.
| 3 2 X §1%,
93 [Twe60 |30 |1 [1 [0.2] 20-20k| 20-50k [70] 2 90 | 2509 0.8 |2 |35|Meter |Yes|17%x12 | 28 | $239.95 | Silicon solic-state.
JI 3 2 X 5%,
TK-80 | 45 101 |0.17| 20-30k | 2050k |71 2.2 90 74 09|08 | 2 |38 |Meter {Yes |17%x 12 | 28 | $289.95 | Silicon solid-state,
3 2 | x 5%
KNIGHT KN376 | 35 141 30-20k { 20-20k 70 | 4 = 3 2 1 3 | 36 |Meter |Yes |16% x 13 | 19 | $249.95 | All solid-state, 4 |F limiters; front
I 0.5 1 x5 panel headphone jack; massive heat
| sinks; speakef switching circuit gives
{ | propet match to all speakers.
-
41 KN351 |28 1|1 |- \ 40-15k | 20-20k 65 | 4 = 3 2 1 4 | 30| Meter |Yes {16%x 13 | 20 | $199.95 | Has AM. All solid-state. 3-position
42 2 1 x5 tocker switch for instant switching to
| remote speakers-main speakers—or all.
| 4 FM IF states.
KNI333 | 16 1 J1.5] = = 20-30k (60 | 2.5 = 5] 2511 5 | 30|Eye |[No |15, x |28 | $149.95| 13 tubes, 8 diodes. 3 |F stage stereo
0.5 13% x headphone jack. Full set of outputs
x5% and inputs.
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a1 KNIGHT-KIT KG-964 | 32 1 15| — | 20-3%k | 20-50k} 75| 3 Meter |Yes | 16°. x 15 | 26 | $189.95| Has AM. Ali solid-state.
42 1 1 x5
Ku-45A| 19.5{ 1 { 15| — - 30-16k| 75] 2 - 251 —=| =] —[30]|Eye |No | 16% x 13| 25 |$129.95| Vacuum tubes. Has AM.
1 x 4%
LAFAYETTE LR- 15 1 — 1 0.8 | 40-20k | 30-20k| 65| 2.5 60 2 5 1 3 | 30 | Meter | No 15% x 15 | $159.95] Patented transistor ovetioad circuit.
RADIO 450T 3 2 11% x4 Steteo FM search signai. Has AM
concentric bass and treble controls.
Includes case.
LR- 325| 1 — 0.8 | 30-20k | 20-20k| 72 1.5 53 2 5 | 0.6| 25| 35|Meter |No 16% x 18 | $199.95| As above.
900T 3 2 12% x4
LR- 60 1 {08]0.3 | 11-38k | 20-50k| 78 | 2 - 1.5 — | — | 22| 38| Meter {Yes | 16 x 147 | 29 | $249.95| Fused tansistor overload circuit. Tape
1200T 3 1 x 5% monitor remote/main speaker switching,
Inter-channel muting, vafiable AFC.
Includes AM.
85 MCINTOSH MAC- | 42 | 0.5/0.5|0.1 | 18-33k | 20-20k| 76 [2.8/4.5] 56/90 2.5|—]0.5[ 2 |30|Meter |Yes | 16x13 45 | $499. Twenty transistors and 15 vacuum tubes.
1500 1 0.5 x 5%
PILOT RA250 | 30 1 {— | — | 2020k | 1530k| 80| 3.5 90 5 |3 05| 4 30| Meter | Yes 153 x — | $249.95
10%, x5
RA300 | 20 0.5| - - 15-40k | 10-50k | 80 {2-5/10 | 50/210 4 {2.5]0.5]| 3 | 30|Meter |Yes 17 %, x = $299.95
12%x 5%
RA300 | 26 | 0.5 - | — 1540k | 10-50k | 80 }2-5/10 | 50/210 4 |2.5/0.5] 3 |30|Meter [Yes | 17%, x = $339.95
125,x5% |
R700 35 | 0.5~ | — 15-40k | 10-50k| 80 |2-8/10 | 50/210 3.2 |2 0.5| 2.5| 30 | Meter | Yes | 17%q x - $399,95 | Center channe! speaker output.
12%,x5%
R1100 | 60 { 0.5 — | — 650k 5-50k| 85 12-9/10 | 50/210 22 [1.710.5] 1.5] 30| Meter | Yes | 17%¢ x - $449.95| As above plus front panel recording
| 14%,x5% jack.
PIONEER SX- 20 |1 | = | = | 2515k| 20-20%| 60 [2-7/70 - 2 |1-]1 — | 36| Meter | Yes | 17%x 27 | $230. Transistor protection circuit. Mesa-type
88 600T 3 2 i 161%6x57 silicon power transistors.
89 ER-420} 20 |1 = "= = 20-20k | 55 i2-7/29 L 2 -11 — { 35| Meter | Yes | 17%x 35 | $210.
1 17% x 6
$%800 | 37.5| 1 — | = | 30-15k | 20-20k | 55 | 3/30 = 2 =11 — | 35| Meter | Yes | 17% x 35 | $290.
3 1 167 x 5%
H.H. SCOTT 342 32,5/08| — | — | 2520k | 18-25k |80 | 5/9 35/63 | 2.2 |0 08| 3 35| Meter | Yes [ 15 x 13 I"14 | s299.95
X 4%
382 32.5/08 | — [ — | 2520k | 18-25« |80 | 5/9 35/63 | 2.2 |0 0.8 3 35| Meter [ Yes | 15 x 13%, | 14 | $339.95
INSIDE x4%
FRONT
COVER 3448 |42.5(08) — | — |20-20k | 15-30k | 80 {3/5/9 |24/40/72| 1.9 |0 |0.8 | 2.5] 35| Meter | Yes 15 x 13% | 25 | $374.95
x4’
1
348 60 |0.8| — | — |20-20x | 1530k [ 80 |3/5/9 |24/40/72| 1.7 |0 [0.8 | 2.5| 40 | Meter | Yes = 28 $479.95
_ S
388 50 |0.8| — [ — [20-20k | 1530k | 80 [3/5/9 |24/40/72| 1.7 [0 [0.8 | 2.5]|40 | Meter | Yes = 29 $499.95
SHERWOOD s7800 |70 [0.6|1 [0.15 [12-25k | 12-3%k [70 | 1.6 250 1.6 | — [0.25| 2.2 35 | Meter | Yes | 16%; x 14 | 35 $399,50 | All silicon solid-state. Main and
1 1 x 4% remote speakef switching. Has AM-2NV
18 sensitivity. 70 watts per channel at
4 ohms.
$8800 (70 | 0.6(1 [0.15 |12-25k | 12-35k |70 | 1.6 250 1.6 | — 10,25/ 2.2 [ 35| Meter | Yes | 16% x 14 | 35 $359.50| As above except no AM.
1 1 x 4%
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BENJAMIN Stereo 18 111 1 | 30-12k} 20-20k | 70| 3.5| 1 | 30-20k{ 25 1 Meter | Yes| Miracord | 8 | High- B Cone Tuned | 2134 | 40 | 329,50 | Less speakers  FM and phono
200FM 1 1 1 40A compl. duct 12 448.50 | With speakers system
cone 9
Stereo 18 1|1 1 |30-12k | 20-20k | 70 Miracord [ 8 | High- 3 Cone Tuned | 213 | 40 | 219.50 | Less speakers Phono system
200 1 40A compl. duct 12 338.50 | With speakers only
cone 9
EMI-SCOPE 201 18 1 2 |2 | 0.5(50-13k( 40-18k | 65 Garrard 5| High- 3 | Conical | Int. 28 36| 199.50 | Dimensions of case and speakers
= 2 (spec.) compl. type baffle | 14 togethes. Has 2 guitar inputs, 2
cone 10 Hi-Z mic inputs; tow gain inputs
for tuner or tape; permits mixing,
paging, or recarding; outputs for
recorder; uses Pickering V-15
cartridge, diamond stylus.
FISHER 50-8 15 [0.5]|08} — = = = Garrard 6 | Full range cone free Sealed | 233 | 35199.50 | Portable; uniform frequency
50 piston box 191, response over audible range.
8
85-8 17 SHAR == = =) = Garrard 8 | Cone 21; | Cone {Sealed 269.50 | Stereo-phono music center;
50 free box speaker size, 17x10x83%.
piston
8510 [175] 1 | - | — - - = Garrard | 10| Cone | 2i; | Cone |Sealed 299.50 | Stereo-phone music center.
50 free box
piston
95-8 1754 1 -1 - - - — | 2.2| 0.81| 50-15k | 35| 0.857 | Metet | Yes | Garrard | 8 | Cone 23 | Cone Sealed | 2213 369.50 | Stereo-beacon FM stereuplus
- 50 fiee box 123 stereo-phono music center. Dimen-
piston 1015 sions for FM-Stereo-phone section
do not include speakers.
95-10 [175] 1 - - - - — 122|081 50-15k | 35| 0.857| Meter | Yes| Garrard | 10| Cone 2t; | Cone Sealed | 2213 Same as 95-8; speakers larger.
- 50 free box 1234
piston 1013
HARMAN- SC-330 | 18 1| - | — ]17-23k| 15-25k | 90 | 2.9| .05 | 15-25k | 30 = = Yes | Garrard 8 | High- 3 |Curv. Sealed | 11}, | 70 | 389.00 | Stereo light; headphone jack;
KARDDN 1 1 1 50 compl. cone, box 8 contour and balance controls;
cone sep. 16!, optional dusi cover.
housing
$C-340 | 18 1]~ 1 = |17-23k| 1525k | 90 | 2.9 | .05 | 15-25k | 30 = = Yes | Garrard | 10| High- 3 |Curv. Sealed | 137, |85 | 419.00 | As above.
1 1 1 50 compl. cone, box 1013
cone sep. 22’y
housing
5C-430 | 18 1| - | — [17-23k[ 15-25k | 90 | 2.9] .05 | 1525k | 30| ~— |Meter | Yes | Ganrard | 8 | High- 3 |curv. Sealed | 11%; | 75| 419.00| As above, but inciudes AM sec-
1 1 1 AT-60 compl. cone, box 8 tion, with sensitivity of 50 ..V,
cone sep 1613
housing
C-440 | 18 1| - | - [17-23k[15-25k |90 [ 2.9 | .05 | 15-25k | 30| — |Meter | Yes | Garrard |10 | High- 3 |Curv. Sealed | 135, | 95| 449.00 | As above.
1 1 1 AT-60 compl. cone box 101,
cone sep. 227y
housing
KLH 11 | —-1-1=- - - - KLH Single 3-in. fuil-range Sealed | 14 28 | 199.95 | Ampi. response tailored to match
(Garrard) | speaker with %-in. cone box 7 speakers; Portable, giay or white
excursion 4 contourhite-Pickering V-15
cartridge, diamond.
11w 7| = -1 - - - - KLH As above Sealed | 14 32 | 199.95 | As above, but in oil-walnut case;
(Garrard) box 8 dust cover optional,
4
1M | 742 (-] - | = = = - | 4 | 0.5 |20-15k [ 35| 0.8 | None { Yes | KLH As above Sealed | 14 |29 | 269.95 | Ampl. response tailored to match
1 (Garrard} box 7 speakers; Portable. gray or white
4 contourlite; tape inputs and
Wow outputs.
19 7, - - - — - ~ | 4 | 0.5 | 20-15k |35 | 0.8 None | Yes [ KLH 2 full-;ange 3-in. speakers | Ducted| 14 — | 299.95 | Amp. response tailoted to match
1 (Garrard) | with %-in. cone excursion. |port 8 speakers; oil walnut case; Pick-
8ly ering V-15 cartrldge, diamond.
Dust coves optional. Also avail-
able w/o FM as Made! 15. Tape
inputs and outputs.
20 20 | === B= = = = & 0.5 | 20-15k | 35| 0.8 |Meter |Yes | KLH 10f Acous. | 1% Cone |Sealed | 23% |81 [399.95 | Stereo headphone jack, tape in-
A (Garrard}) susp. 113 puts and outputs, speaker switch;
9 oil walnut; dust cover optional.
Picketing V-15 cartridge, diamond.
LAFAYETTE LSC-30| 15 | 1 -|1 ~ | 40-25k | 65 Garrard |5 | Cone | 3 |Phenolic|Ducted |8 52 |189.95
2 50 cone port 8ly
reflex |14
SCOTT 2501 12 j0.8 | - | — [35-20k | 20-20k {80 | - — {18-25k |45 | 0.8 = — | Garrard 6 fAcous.| 3 Cone Sealed | 14 - =
1 = susp. box 81
3 6
2502 | 12 (0.8 [ — | ~ |35-20k [20-20k |80 {2.3 | 0.8 [18-25k [35 | 0.8 [Meter | Yes| Garrard |6 |Acous.| 5 | Cone |Sealed |14 |- | — )
1 - susp. box 8,
6
2503 12 0.8 | — | ~ |35-20k | 20-20k |80 |2.3 | 0.8 35 [ 0.8 |Meter | Yes| Garrard |10 [Acous.| 5 Cone Sealed | 23i;
1 susp. box 1134
: 9
SHURE M-100L | 30 | 2 [ 3 | 3 |30-20k = 62 Dual 1009|8 | Cone | Two| Paper |Sealed | 207, 55 |349.95 | Luggage-type portable.
2 : 3 | cones .{box 18%,
1 A
M-100W Dual 8 | Cone | Two| Paper Sealed [ 211; |78 |399.95 | Oil wainut enclosures.
1009 3 | cofies |box 16
11
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