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B_rill_iant_ sound from
a distinctive newcomer.

And the critics agree:

OPERA NEWS (Hans Fantel)

“The cadre of relatively low priced
high-performance speakers has recently
been augmented by a distinctive
newcomer: Pioneer’s R300, whose tonal
characteristics have been tailored to
the results of extensive preference-
testing with large groups of listeners.
The R300 has a quality of ‘presence’ and
immediacy which made Salome’s
murderous ecstasies positively scary
when | listened, and the massive
sonorities of the Strauss score didn’t
faze this speaker a bit.”

STEREO & HI-FI TIMES (Larry Zide)

© ‘... This (R500) speaker will please
many with its big, bright sound .. The
middle ranges . . . are most prominent,
but there is more than enough good bass,
too ... The high end response is
excellent; midrange and tweeter
contribute to a smcoth, wide range sound
that goes well beyond audibility . .. It's
time that we began to demand
appearance along with performance.
This, Pioneer is certainly giving us with
this model, and they are to be
commended for the effort. .. The R500
is a quality speaker and deserves

your attention.”

MODERN Hi-FI & STEREO GUIDE
(Robert Angus)

“There are some important differences
between the R series ... and most other
bookshelf speaker systems on the
market. .. The R500 is designed to make
electronic rock music sound more
dramatic. .. There’s no doubt that with
either folk or rock music, these speakers
really produce brilliant sound . . . bass

is remarkably clean and full under any
circumstances... Soundis clean and
undistorted up to 18,000 Hz. . . at the low
end, clean frequency response is
measurable down to 22Hz.”




Too often these days superlatives are
used to camouflage mediocrity. Let's
just say you'll be excited with the
magnitude of the achievement of the
new Pioneer series R speaker
systems, once you hear them. They
represent the culmination of our more
than six years of intensive researchin
every phase of speaker design on just
this series alone.

We investigated, tested and
evaluated every known area:
frequency response, dispersion,
distortion, transients, drivers,
configurations, cabinetry — rejecting,
accepting, improving until we were
completely satisfied that we had the
perfect combination. The sound most
people would prefer when compared
with the conventional speakers now
available.

The story behind the grille
To achieve this exceptional sound
reproduction, Pioneer has endowed
the new series R with a host of
meaningful refinements that have
become the hallmark forour
extensive collection of high fidelity
components.

Flush mounting. Unlike other
speaker systems on the market today,
the R series’ drivers are flush mounted
to the face of the enclosure, rather
than recessed. Combined with the
advanced design of the individual
speaker units, there is added vitality
to the mid tones and wider dispersion.

New up-front
flush mounting of
Pioneer series R.

Conventional
recessed speaker
mountings.

Exclusive FB cones assure robust
bass, clear mid and high tones,
improve damping, while keeping
distortion at an absolute minimum.
High input signals are handled with
complete ease.

R700

Speakers 12” woofer, midrange
horn, multicell horn
super tweeter

Maximum

Input Power | 72 Watts

Crossovers | 750Hz, 14,000 Hz

Dimensions | 15" x 26” x 13%s"

Price $229.95

Unique concave center pole
design and pure copper cap/ring
combination. The concave center pole
of the drivers’ magnetic structure is
covered with a pure copper cap. Not
only does this reduce the inductance
of the voice coil, it also decreases
the voice coil’s intermodulation
distortion generated by the magnetic
field. The result: vastly improved bass
and midrange transient responses.
Another example of Pioneer's meticu-
lous engineering detail.

Improved design horn tweeters
of die-cut aluminum have completely
replaced the more conventional (and
less costly) cone and dome-type
tweeters in the entire series. You can
hear the difference with wider
dispersion, and you gain all the
advantages of horn drivers, such as
high transient response and lowest
distortion.

Crossovers are precisely de-
signed in each model. In contrast to
other speakers that rely on the
capacitance method only, Pioneer
has combined both inductances and
capacitances for minimum inter-
modulation distortion. And you'll
never hear bass tones wandering to
the tweeters, or highs intruding on the
woofers. You couldn’t ask for better
linear response.

W PIONEER

when you want something better

R500 R300
10” woofer, 10” woofer,
5” midrange, horn tweeter

horn tweeter

60 watts 40 watts
800Hz,5200Hz | 6,300Hz
13%" x 24" x 1245 | 13" x 22%2" x 11"
$159.95 $119.95

The acoustically padded
enclosures are sturdily built and faced
with handsome two-piece, two-color,
removable grilles. The staining
process of the hand selected walnut
requires ten steps alone, and utilizes
an exclusive oil created by Pioneer.
Each unit is produced as if it was the
only one.

Sound-absorbing foam
polyurethane surrounds the woofers
of the R700 and R500 to reduce
distortion even further. The three R
series models each employ long-throw
voice coils providing greater cone
movement for higher excursions.

There are many technical
reasons why you should buy a pair of
the new Pioneer series R speakers
systems. But, in the final analysis,
when you compare them with com-
parably priced speakers at your
Pioneer dealer, their absolute
superiority in sound reproduction is
why you will buy them.

U.S. Pioneer Electronics Corp.

178 Commerce Rd., Carlstadt,
New Jersey 07072

West: 13300 S. Estrella, Los Angeles 90248 « 1500 Greenleaf, Elk Grove Village, Ill. 60007 « Canada: S. H. Parker Co., Ontario
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Better music, wherever you
listen. Real fundamental, bass,
including the attack of tympani
and organ, An almost tactile
feeling of presence. And
transparent highs, croviding
unusual instrumental definition.

First and foremost, we built
the LDL 749 to satisfy ourown
desire for musical erjoyment.

Including the spatial sensations:
from the intimacy of small
groups to the awesomeness of
full orchestre.

With their precise combination
of forward-radiated sound and
panoramic reflection, LDL 749's
are a compact, elegant way to
put the concert hallin your
listening room. At $30C per pair;
the price is as realistic as
the sound!

“Prices slightly higher in south and west. Decler inquiries invited.

Liheor
Design
LCIbS Inc.

114 Wilkins Avenue. Port Chestar. N, 10573
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IMPROVE
YOUR HEARING

F

Sometimes high fidelity people lose
sight of what it’s all about: Sound.

The ultimate test of any piece of
high fidelity equipment is what you
hear.

That’s why, of all the statements
made by equipment reviewers about
our Garrard Zero 100, the most
significant were these:

“Using identical virgin records,
and virgin styli in identical good
cartridges, the Zero 100 on occasion
sounded markedly ‘crisper’ than
other turntables.” Rolling Stone.

“A listening test proves to bring
new life to many records, noticeably
reducing distortion on the inner
grooves.” Radio Electronics.

U.arm

FrYmy— P.
1ckup head pivots Articulating  pivot-

in this direction as arm
Stylus__y

arm
racks across records.  pivot—fized  fixed
% N
. | &= P
A

T
Pickup arm

Articulating arm

“From about 7 in. diameter to
runout, the Zero 100 delivers
considerably less distortion and
greater definition than with the
same pickup mounted in a standard
arm. The improvement in sound
quality is notably impressive.”

Elementary Electronics.

“The articulated arm of the Zero
100 produced less distortion, and
therefore greater definition, on
high-level, musically complex
passages, from the inner grooves.”

Hi-Fi Stereo Buyers’ Guide.

That’s what reviewers actually

Check No. 1 on Reader Service Card

R $2

heard when they tested the first
automatic turntable with Zero
Tracking Error. This is, to our
knowledge, the first time a
turntable has been given credit for
making records sound better.

Trae tangent tracking geometry.
The Zero 100 tone arm. \

F——

Center fine of
cartridge tangential
10 record groove.

Cartridges and other components,
yes. But never a turntable — until the
Zero 100.

By this time you probably know
how we achieve Zero Tracking Error.
The principle of the articulating arm,
continually adjusting the angle of
the cartridge so it is always at a 90°
tangent to the grooves, is a simple
one. But the ingenious engineering
and the development of the precision
pivots to make the principle work,
took several years.

But enough from us. Let’s go back
to what the reviewers say about the
Zero 100.

“It probably is the best arm yet

O.

offered as an integral part of an
automatic player.” High Fidelity.

“All of these features combined
into one automatic turntable make
news, even though some are found on
other units. Only in the Zero 100 are
they all put together.” Audio.

When Audio talks about “all of
these features” they’re referring to
such things as our magnetic
anti-skating, variable speed control,
illuminated strobe, viscous-damped
cueing, 15° vertical tracking
adjustment, patented Garrard
Synchro-Lab synchronous motor and
our exclusive two-point record
support in automatic play.

But all of this gets back to our
original point. It is the sound that
makes the difference. After all, a
$200 record player should give youa
really meaningful difference. And
the high fidelity experts agreethat
people who own a Zero 100 will hear
better than people who don’t.

If you'd like to read the reviews in
full detail, we'll send them to you
along with a complete brochure on
the Zero 100 and the Garrard line.
Write to:British Industries Company,
Dept. D13, Westbury, N.Y. 11590.

GARRARD
ZERO 100

The only automatic turntable with

Zero Tracking Error.
Mfg. by Plessey Ltd. Dist. by British Industries Company




A survey of the leading open-
reel tapes.

“The Language of High Fidel-
ity” Part 10 of Martin Clif-
ford’s series for beginners.

Equipment Reviews include:
Dynaco A-35 loudspeaker

Marantz 1120 integrated am-
plifier

SAE Mk XlI loudspeaker

About the Cover: This shows
one wall of Arne Berg’s studio
described on page 8. In the
cabinet on the extreme left
are the two Tri-amps and elec-
tronic crossover, then on the
right hand side of the door
opening is a TEAC AG 600
receiver and a TCA 40 4-chan-
nel tape recorder. Next to that
is a TASCAM Series 70 re-
corder, a Model 10 mixing
console and two TASCAM
prototype Dolby “B” units.
The turntable is a CEC with
a Stanton 68!A cartridge and
the cassette recorder under-
neath is an A24. The smali unit
on the right is a Metrotec
Graphic Equalizer and hidden
somewhere are the Madsen
delay-line  amplifiers. The
various cabinets are all Barzi-
lay and the whole installation
is by permission of Mrs.
Berg . . .

Joseph Giovanelli

Rudioclinic

J

Frequency Response of Two
Channels

Q. Can you itell me why there should
be a difference in Jrequency response
between one channel and another in
any good amplifier? I have seen such
differences mentioned in equipment
reviews.—Michael  Visser, Hatfield,
Pennsylvania

A. It is possible for each channel of
a stereo amplifier to have a bit dif-
ferent gain from its mate. That dif-
ference can cause the overall frequency
response of one channel to be de-
pressed or raised above that of the
other channel. Further, because of
differences in transistors and somewhat
different component values, the outer
ends of the frequency response (outside
the audible range) can vary a bit from
one channel to the other.

When 1 speak of differences in com-
ponents values between the two chan-
nels, 1 refer to the fact that there is
a certain amount of error in the value
of a given component. There is a
nominal value printed on a component,
but there are manufacturing tolerances.
These little variations in the actual
value of the components and slight
differences in gain of the transistors
can and will affect the performance of
an amplifier. As you will observe,
however, these differences are too
small to be heard. The use of large
amounts of fuseback keeps such fre-
quency errors to a very small mini-
mum.

Interference  From a Power
Transformer

Q. 1 own a high-powered transistor-
ized audio amplifier. Ii causes trouble
because the power rransformer buzzes
audibly into the listening area and it
radiates into the AM broadcast band
loud enough to spoil AM reception.

I 1ried tightening the bolts on the
transformer laminations, but with no
improvement. I also tried line filters to
keep the “hash” off the broudcast band,
bur again, with no success. Can you
come up with a solution to the noisy,
buzzing transformer or a solution to the
buzzing “hash” which it produces on
the AM band?—Dr. J. W. Welch, Wall
Lake. lowa

A. Power transformers can make
noise which can be heard as mechanical
vibration. These vibrations are often
amplified by the cabinet in which the
equipment is housed—because it acts
as a sounding board. This aspect of
your problem can often be relieved by
mounting the equipment on some Kind

of shock mount. The receiver should
be floated on foam whose consistency
is not such as to completely collapse
under the weight of the equipment, but
the foam should compress to some
extent. Under these conditions, the
vibrating chassis cannot make the
cabinet in which the equipment is
housed act as a sounding board.

The radio interference problem is
something else again. I suggest that
you feed the radio into some other
amplifier and note if the interference
is still heard. (Of course, if the radio
is a portion of the amplifier that you
are using, this is not practical.) If you
do not hear the radio interference
when the amplifier is turned off, but
do hear it as soon as the amplifier is
once again turned on, you will know
that the amplifier is, indeed, generating
the noise. This fact still does not mean
that the power transformer is respon-
sible. It is far more likely that the
noise is produced by the diodes in the
power supply as they rapidly switch
on and off. Such switching transients
can often be reduced by placing a
capacitor across the terminals of each
diode. These capacitors must have a
voltage breakdown rating high enough
so that they will withstand the full
peak voltage which will appear across
them when the diode is not conducting
during half of each cycle. (This peak
will equal the voltage stored in the
filter system, plus that of the power
transformer secondary, or secondary
center to either end—depending on the
nature of the power supply circuit
employed.) I suspect you may need to
use a 0.05 UF ceramic capacitor across
each diode. Also, it is a good idea to
use a 100 K ohm resistor across each
diode, along with the capacitor. The
wattage will depend on the conditions
of the particular circuit, but 2 watts
is an absolute minimum resistor value.

I see no way that a power trans-
former can produce this radio interfer-
ence, at least not for long. Such radia-
tion from a transformer would have to
be the result of internal arcing which
would ultimately cause a complete
failure of the transformer. K

If you have a problem or question on audio, |
write to Mr. Joseph Giovanelli, at AUDIO,
134 North Thirteenth Street, Philadelphai,
Pa. 19107. All letters are answered. Please
enclose a stamped self-addressed envelope.
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AND IT,

THE SECRET OF EPI'S LINEAR SOUND:

Most people would have neither
the understanding nor the inclination
to read an ad like this.

But that doesn’t make it a waste of
our money. Because the few people
that would read it are, by definition,
the best prospects for our EPI
loudspeakers.

The subject is linearity.

On a frequency response graph,
an EPI speaker records a remarkably
linear curve, measured from both on-
axis and off-axis (60°) positions.

Why is that?

It has a lot to do with the kind of
tweeter that goes into an EPI speaker.

radiation of a nearly perfect hemi-

If you’ve never heard of an “air spherical sound pattern throughout
spring”’ tweeter, there’s a very good the tweeter’s entire frequency range,
reasan for that: We made the name up. from 1800 to 18,000hz *3db. And as

We had to. EPTI’s tweeter is Stereo Review Magazine
unlike any other made. points out, wide dispersion

Our air spring tweeter has a at all levels is the major
concave diaphragm which is factor separating an excellent
driven around its full circum- speaker from a merely good
ference by a 1-inch voice coil. one. (Stereo Review placed

EPI'S 1-INCH “AIR SPRING” TWEETER.

This is coupled with a 14,000- our EPI 400 in the “superb”
gauss magnetic field contained in | category.)

a 9-ounce, permanently charged So, now that you know
magnet ancixs:uspended ina the secret of EPI’s Linear
conically-structured, air-sealed Sound, all you need to

know is where it comes from:
Out of eight great speakers, from
__$55 to $1000, made only by Epicure
Preducts Inc., Newburyport,
Mass. 01950.

THE LINEAR SOUND

OF EPI. (B

acoustic chamber, designed to create
an equi-dispersed recoil effect.
The 1-inch diameter permits

\
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GROWN

ASK THE PRO
WHO OWNS ONE

You may have puzzled about the rare avail-
ability of Crown tape recorders on the used mar-
ket. Perhaps you even have a friend who refuses
to part with his aging Crown at any price. Well,
the typical Crown owner is not ohly a careful
shopper, he knows when something is too valuable
to lose. After all, why should he trade when his
4-year old Crown still turns out crisp, perfect
recordings with greater fidelity than most brand
new hi-fi tape decks?

One reason for this is that the Crown line is
a professional line of tape recorders and play-
ers - that is, designed for audio pros who make
their living by recording. Crown does not bow to
the popular philosophy of “planned obsolescence”,
where the manufacturer automatically outdates
last year's line by bringing out all new models
each year. Indeed, since Crown first introduced
modular solid state recording in 1963 (four years
before any other manufacturer), the basic design
has not been significantly altered - so advanced
was its concept. State-of-the-art currency is
maintained by incorporating new features into
current models, only when they mean an advan-
tage in either performance or price.

But even these are not the reasons a Crown
owner would give for treasuring a venerable old
model. He would say it's the sound - that match-
less recording and playback fidelity that has be-
come synonymous with the Crown name. For ex-
ample, the SX724 4-track stereo deck at 7%ips de-
livers a frequency response of + 2dB 30-25,000
Hz, with hum and noise at -60dB, and maximum
wow and flutter of 0.09%. (When comparing spec-
ifications, keep in mind that, unlike most hi-fi
manufacturers, Crown guarantees its specs for
minimum long-term performance; actual opera-
tion is often even better.)

For free product data on Crown professional
stereo and quadraphonic tape decks and players,
write Crown International, Box 1000, Elkhart,
Indiana, 46514.

crown
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Tape Guide

Herman Burstein

1

Tape Length

Q. I am writing you in regard to rhe
different lengths of casserie tape. I use
a Sony TC-160 casserte deck to record
music, and was wondering if using a
C-120 or C-90 cassette is advisable. I
have been told that when using these
cassettes the tape speed will slow down
and the speed will be irregular, causing
excessive wow and flutter. Can you
advise me as to the best tape length 10
use?—Chuck  Thurwachter, Lathrup
Village, Michigan

A. Cassettes can hold more tape only
by using thinner tape. With thinner
tape come problems, such as squeal,
print-through, and possibly increased
wow and flutter (particularly flutter).
For anything like good results, '4-mil
tape is generally not recommended.
My suggestion is that you try each of
the tape lengths (tape thicknesses) and
listen for appreciable differences, if
any.

Guitar Recording

Q. I would like to make some sound
on sound guitar recordings. Since I
don’t want any side-noise, I connected
my guitar directly to the iape recorder
input. This works, except that I cannot
change the tone of my guitar while
recording; it always comes out with too
much bass and too little treble. Is there
any unit I can build or buy which I
can insert between the guitar ‘and tape
recorder to permit me to change the
tone of the guitar>-Walter Weeler,
Commack, N.Y.

A. In general, an audio preamp
(without power amps) would meet
your problem. Such preamps, with a
good deal of bass and treble control,
are still available. You can find a
number of- these described in the
audio directories that periodically ap-
pear in Audio.

1% ips vs 3% ips

Q. In your opinion, does the Tandberg
at 17 ips provide as good performance
as other moderate quality 1ape decks do
at 3% ips?—K. L. Ecton, APO San
Francisco

A. So far I have seen no open-reel
home machine which performs as well
at 1% ips as do “moderate quality tape
decks” at 3% ips. On the other hand,
some machines (such as the Tandberg)
do remarkably well at 17% ips.

Matching Outputs

Q. I want to use two tape recorders
with a Dolby unit and need to maich

6

their outputs. Unforlunme/y, neither
one of these recorders has an outpui
control. Can you suggest a simple
atrenuator network that will not cause
impedance matching problems?—Mac
Fitzsimmons, Shreveport, Louisiana

A. To reduce output of a machine
without an output gain control, you
could install such a control. Connect a
pot across the output, and take the
signal off the arm of the pot. The
value of the pot should correspond to
the load impedance recommended by
the machine’s manufacturer. If he does
not supply a recommended load im-
pedance, you might try a value that
is about 10 times the rated output
impedance of the machine. For ex-
ample, if the rate output impedance
1s 2,000 ohms, use a pot of about
25,000 ohms.

Magnetized Head

Q. Recently I wanted 10 see what
the signal coming right off the plavback
head of my deck is like so I could have
something to compare against should I
at some future date suspect the head of
having gone bad. I connected the leads
of my ac. VIVM right across the head
outpul without disconnecting the head
from the machine’s electronics. I then
ran an Ampex alignment tape and 1
immediately noticed a very loud, gur-
gling hiss on the rrack thar the meter
was hooked to. By allowing the tape to
run to the end, I managed 1o wipe out
an entire (quarter) track of the iape. |
ran a piece of scrap tape and noticed the
same noise, so I degaussed the heads,
and this cured the problem. One thing
I didn’t mention is that while the tape
was running, one of the clip-leads slipped
and momentarily shorted one of the
head leads to the shell of the head. It
seems that I somehow caused the head
to become magnetized, and I'm hoping
you can tell me why.—Harvey Gemin-
der, West Orange, New Jersey

A. A sudden current change, parti-
cularly a strong one, can magnetize a
head. My guess, and it is merely a
guess, is that this happened when one
of your clip-leads slipped and shorted
one of the head leads.

If you have a problem or question on tape
recording, write to Mr. Herman Burstein at
AUDIO, 134 North Thirteenth  Street,
Philadelphia, Pa. 19107. All letters are
answered. Please enclose a stamped, self-
addressed envelope.
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Albeit an expensive bargain, but a
bargain nevertheless. For the Model
Fifty-Four is without question the
finest sterea receiver we have ever
made. Indezd, it may well be the
finest stereo receiver anyone has ever
made. And if that wasnt enough,
the Fifty-Four is also an absolutely
incredible four-channel receiver.
With 60 watts (RMS) per side in the
two channel mode and 25 watts
(RMS) per s'de in the four-channel
mode, the Fifty-Four is an extraordi-
nary power package. It's consid-
erably more compact and sleeker than
competitive models, yet it will out-
perform the biggest and bulkiest of

i 1-_:'5 Lm i‘....‘.{

IFTY-rOUR

MODEL ¢

them with ease.

And it's so very easy to use.

All the controls are clearly indi
cated and conveniently located on
the front panel. You can change
from one format to another—two
channel, Stereo 4, SQ, etc.—with the
simple flip of a switch. In addition,
there's a neat "joy stick” for abso-
|utely perfect balance control.

The Fifty-Four also features an
exclusive automatic power control
circuit (patent pending) that turns the
receiver on and off to coincide with
the operation of your automatic
turntable.

All in all, we think the Fifty-Four is

quite in a class by itself.

But don't take our word for it. Not
for $525.1 Go listen for yourself.

And if the price still seems a bit rich,
consider this: Buy the Fifty-Four and
you'll never have to buy another
receiver again.

Now that's a bargain!

For more technical information,
write to KIH Research and Develop-
ment, 30 Cross Street, Cambridge,
Mass. 02139. Or visit your KLH dealer.
....... TITENERTTHT] CITENTRTITIONT &
00

LALLM i
KLH RESEARCH DEVELOPMENT CORP,
30 Cross Street, Combridge, Mass. 02139

1Suggested retail price—slightly higher in the
South and West.

The
new

KLH-Model
Fifty-Four

: reophonic/ Quadraphonic

Dual Function Receiver.
Our $525 bargain.
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