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receivers the world
ht

Pioneer believes
any objective
comparison of quality/performance/
price be:ween our new SX-1010,
SX-939 end SX-838 AM -FM stereo
receivers and any other fine receivers
will overwhelminc,y indicate Pioneer's
outstanding super city and value.

Our most powerful ever.
Pioneer uses the most conservative
power rating stancard: minimum
continuous power output per channel,
into 8 oh -1 loads, across the fu audio
spectrum from 20 Hz to 20,000 Hz.

Despite this conservatism, the
SX-1010 far surpasses any unit that
has come before it with an unprecedented 100 watts of power per
channel, minimum RMS, at no more
than 0.1% total harmonic distorion.
Closely following are the SX-939
(70 watts RMS per channel, minimum)
and the SX-838 (50 watts RMS per
channel, minimum), both with no
more than 0.3% total harmonic
distortion. Dual power supplies
driving direct -coupled circuitry
maintain consistent high power
output with positive stability. A f ail -

safe circuit protects speakers and

circuitry against damage from
overloading.

Outstanding specifications
for flaw`'ess reception
FM reception poses no challenge to the

excepticrally advanced circuitry of
these fine instruments. Their FM tuner
sections are designed with MOS FETs,
ceramic filters and phase lock loop
circuitry. The result is remarkable
sensitivity, selectivity and capture ratio
that brings in stations effortlessly,
clearly aid with maximum channel
separation.
SX-1010

SX-939

SX-838

FM Sensitivity (IHF)

1.7uV

1.8uV

1.8uV

Selectivity

90dB

80dB

80dB

1dB

1dB

1dB

72dB

70dB

70dB

(the lower the better)

(the higher

he better)

Capture Ratio

(the lower the better)

Signal/Noise Ratio
(the higher tie better)

Total versatility plus innovations
Only your listening interests limit the
capabilities of these extraordinary
receivers They have terminals for
every conceivable accommodation:
records, tape, microphones, headsets plus Dolby and 4 -channel

-
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multiplex connectors. Completely
unique on the SX-1010 and SX-939 is
tape -to-tape duplication while
listening simultaneously to another
program source. The SX-838
innovates with its Recording
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The finest stereo
has ever known.
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ere can
be only
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switched turnover bass and treble
controls iior more precise tonal
compensation for room acoustics and
other program source characteristics.
In their respective price ranges,
these are urquestionably the firest
values in stereo receivers the world
has ever known. Audition their
uniqueness at your Pioneer dealer.
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3,025 possible tonal compensations with unique twin stepped tcne controls
(SX-101C', SX-539)

Master control system capability

Selector that permits FM recording
while listening to records anc vice
versa. Lp to three pairs of speakers
may be connected to each model.
INPUTS
Tape monitor/4-ch.

SX-1010

SX-339

SX-838

3

2

2

Phono

2

2

2

Microphone
Auxiliary
Noise reduction

2

2

1

adaptor

1

1

1

1

1

3

3

3

3

2

2

2

2

1

OUTPUTS

Speakers
Tape Rec. '4 -ch.
adaptar
Headsets
Noise rection
4 -channel MPX

1
1

1g66

102

96

98kIT

1111t1f1111111::
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Pioneer's enDireers have surpassed
themselves with a combination of
control features never before found
in a single receer. All three units
include: pushbutton function selection
with illuminatec readouts on the
ultra wide tuning dial. FM and audio
muting, loudness cortour, hi/low
filters, dual tuning meters and a
dial dimme-.
Never before used on a receiver
are the twir stepped bass and treble
tone controls found on the SX-1010
and SX-939. They offer over 3,000
tonal variations. A tone defeat
switch provides flat rasponse
instantly throughout the audio
spectrum. The SX-838 features

108
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$599..95,
SX-1010 $699.95; SX-939
SX-838 -$99.95. Prices include

walnut cabinets.

Also new and more
moderat&ly priced.
Pioneer's most complete and f nest
line of receivers ever, presents
equally outstanding values starling at
$239.95. Shown here are the SX-535

- $299.95, SX-636 - $349.95, SX-737
- $399.95. All with walnut cabinets.
U.S. Picneer Electronics Corp.,
75 Oxford Drive, Moonachie,

New Jersey 07074
West: 13300 S. Estrella, Los Argeles

90248/Midwest: 1500 Greenleaf?,
Elk Grope Village, Ill. 60007/Canada:
S.H. Parker Co.

(v)

PIONEER'
when you want something better

RESIDUE
PROOF
Every record cleaner claims to remove
dirt. But never mentions what it leaves
behind. Recent independent tests
show that this omission may be more
than just oversight. See for yourself.
500% or Greater Residue

than

di,
400%

April,

1975

"Succesor to

RAW Est.

1917"

Vol. 59, No.

4

Feature Articles
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28
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Home Recording Through the Years/George Blacker
38 Making Tape/Joseph Kempler
Earthquake Sound System/C.J. Czerwinski & G. R. Lewis

Equipment Profiles
Elekt-O-Fonie FU -100 Receiver
Sansui 881 Receiver
55
Ace Audio ZDP Preamplifier
60
Kenwood KX-710 Cassette Deck
65
Philips RH -532 Speaker System
67
54
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Record Reviews
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Actual dry weight measurements of best selling record cleaners.

78

The chart is just half our story. Only
discwasher's directional pile brush
(Pat. Pending) lifts fluid and any residue off the record by capillary action.
So things aren't left to air dry.

Classical Reviews/Edward Tatnall Canby

Audio in General
4
6

Discwasher-the superior record
cleaner is at Audio Specialists world
wide.

14
22
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"Bring it back alive:
"Professionally, people see me
playing concerts or leading the
Tor ight Show orchestra. But
when relax to the purest sound
of my favorite music, nothing
brings it 'jack alive like the
incred ble Sourd of Koss.
Frcm the deepest, toe cur inc. bass notes of a pipe
oróan, tc the :risp, brilliant
highs of `he brass section,
I

nothing con match the
excitement of a live
performance as weil as Koss
Stereophones. And nothing can
match the incredible scund of
the PRO-4AA. Bec 3u:e the Koss
F.0 -4A/. features the only

driver element designed
srecifica ly for ste-ec-phones.
So when it comes tri ni<ing the
=-cund in ;our head instead of

on the walls of your living

room, you'll hear two more
octaves than you've ever
heard before in a
dynamic stereophone.
"Take a tir from old 'Doc'
and hear it like you've never
heard it befo -e ... on Koss
Stereophones. From $15.95 to
$175, they're the grectest. Just
ask your Audio Specialist for a

live demonstration, or write
for a free full -color catalog,
c/o Virginia Lamm. Either way,
you'll 'bring it back alive'."
Koss PRO.4AA Stereophone

Koss

Corporafio

t

KOSS stereophones
from the people who invented Stereophones.

<OSS CORPORATION, 412' N. Port Vrashington 1ve., Milwaukee, W xonsin 53212

Check N ). 17 on Reade- Service Card
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THESE AMPS
SOUND BEST!

Audioclinic

_}

Joseph Giovanelli
MODEL 250

Connecting Several FM and TV
Sets to One Antenna
Q. My problem is this. My signal
source is a community TV/FM 75 -ohm
cable. want to connect a black -and white TV set, a color TV set, and an FM
tuner to this cable. I now have them
hooked as follows: The cable terminates in a 75 -to -300 ohm adaptor and
1

MODEL 750A

BECAUSE THEY HAVE:
No current limiting circuits
to produce buzzes, rattles,
or chirps at high levels.
Enough muscle to create the
effects for Universal Studios'
great new movie sensation
EARTHQUAKE.
Incredibly accurate high
speed OpAmp circuitry to
eliminate phase shift and

crossover distortion.
Specs which meet the
stringent, new FTC Regulation on Amplifier Ratings,
while practically all others
don't!
For data sheets and a reprint
of the article "FTC Power
Ratings: An Optimistic View,"
(Audio Magazine, Feb. 1975)
write or call:
BGW Systems
P.O. Box 3742

G11

SYSTEMS

two-way splitter. The main output of
the splitter goes to the black -and white TV set and the other output of
the splitter is connected to the input
terminals of another two-way split ter, with one set of output terminals
connected to the FM tuner, and the
other set to the color TV set. The
black -and -white set works very well.
The color set, however, is adversely
affected by the black -and -white TV
set when changing from one channel
to the other. This causes snow and
even a loss of color on the lower
channels when the black -and -white
set is switched to higher ones.
Please tell me the proper way to
straighten this out. I think I need a 75to -300 -ohm adaptor with three outputs, but cannot locate one. I also
wonder if a signal booster is called for
in this situation.-Keith J. Webster,
1

Elko, Nevada
A. Your problem will be best solved by using a transformer to step up
the 75 -ohm impedance of the cable to
the 300 ohms which is required by
each of the various pieces of equipment you wish to connect to the
cable. Chances are that this transformer will have but one 300 ohm set of
terminals. You then must obtain a
three-way coupler by which you can
interconnect the sets. It would appear
that your present signal splitters are
not much good or you would not get
the interaction between sets. The
whole purpose of a signal splitter is to
avoid just such problems as those you

mentioned.
Obtain the best possible trans-

Beverly Hills

About The Cover: In our prowlings after antique
musical instruments, we came across a charming
repair shop in one of Philadelphia's quaint neighborhoods. Though the owner says he has all the
work he can handle, we thought it would be nice
io share this view of his bench with you.

CA 90212
(213) 391-0320

in Canada... Recrion, Limited
23 Vesta Drive

Toronto, Ontario
M5P 2Z6
Check No.

7

on Reader Service Card

former and coupler because you do
lose some signal in each of these devices. By the time signals reach the
various sets, 4 to 6 dB of signal will be
lost. This loss is not too serious if the
strength of the signals is high, and
where you have good isolation between sets, as is supposed to be accomplished by the splitter.

Plaing Old Mono Tapes
Q. have several 12 -year -old reels
of tape recorded from FM using a
mono recorder. What type of track
arrangement currently available
should I use, 4 -track stereo or two?
What would one sacrifice with each
kind, soundwise?-Edward J. Samp1

son, Jr., Andover, Mass.
A. You will get better results with a
half-track (2 -track) stereo head when
playing mono tapes. The difference
will be a 3 dB higher signal-to-noise
ratio, because the longer half-track
gap will pick up more signal than the
quarter -track gap. On the other hand,
using a half-track playback head,
there is the possibility of poorer treble
response owing to imperfect azimuth
alignment. The longer the gap, the
greater the treble loss for a given
degree of azimuth misalignment between the head used in recording and
the head used in playback.

Editor's Note: In his February Au-

dioclinic column, Mr. Giovanelli
stated that "the output impedance of

tube ... preamplifiers is generally so
much higher than the input impedance of transistor units that the signal output from the tube unit is inadequate to drive the transistor component." The Audio Research folks
ask us to note that their tube preamp
has an output impedance low enough
to drive all current transistor amps,
and ranges from 50 to 600 ohms depending on tone control setting.
a problem or question on audio, write to
Mr. Joseph Giovanelli, at AUDIO, 134 North
Thirteenth Street, Philadelphia, Pa. 19107. All letters

If you have

answered. Please
addressed envelope.
are

enclose

a

AUDIO

4
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It's not your components
that are getting worse, it's your
ear that's getting better.

By better, we mean it's learned to pick up things in
music that it was never able to before.
And that's why that system you bought may have
sounded great a couple of months ago but doesn't sound so
great today. The human ear, you see, is the most advanced
sound receiver system in the world.Your eardrum is sensitive
to one billionth of a centimeter. And it has a tiny bone called
the incus that can vibrate up to 20,000 times a second.
Enough said about how good your ears are. Now what
can you do to improve your system?
A general tip: Whatever you buy, buy up. You might
not think it's worth the extra couple of hundred dollars
now but you'll be glad you sprung for it later.
A specific tip: Consider Sony separates.
Separates offer you specs you generally can't get in
non-separates.'And therefore a better quality of sound. Our
TAE -8450 pre -amp, for example, has a low distortion rating
of THD 0.03%, a wide dynamic range of 60-70dB and
accurate phono equalization (RIAA).
In addition, it offers you such features as a step
attenuator gain control (volume control) that allows precise
gain adjustment readings (our 2dB reading is the minimum
loudness change the human ear can detect), extremely
accurate tracking in 2 channels, and a quieter, longer
lasting performance due to the use of low resistant sterling
silver contacts. The unit also has a single peak program
meter with a hold position that al lows reading at the highest
point of the signal wave form, thereby helping to detect
overload distortion. And it also serves as a volume unit
meter (vu) that al lows for easier monitoring by showing the

average value of a signal over a period of time rather than
sudden changes within a short period.
We have separates that start at prices a lot lower than
you'd expect to pay. And go all the way up to prices you're
probably not ready to spend right now. So if your ears ever
outgrow the system you buy we have others they can easily
grow into. Why not stop into a Sony dealer and ask one
of our salesmen for some help. After all, if you really
appreciate music, shouldn't you have a system you can
really appreciate it on?

SONS®

©1975 Sony Corp.of America. Sony, 9

Check No 33 on Reader

W. 57 St., N.Y., N.Y. 10019.

SONY is a trademark of Sony Corp.
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Tape Guide
Herman Burstein
Open Reel or Dolbyized Cassette?
Q. Would you recommend a Dolby cassette recorder over an open reel recorder at this time. Also, which

machine would you consider to be

superior to the others available?-Joe Szalajko,

The Stax SRX-II is quite simply the
finest sound reproduction system you
can buy. Period.

Much better than any speaker system at
any price. Literally the standard for
"other" headphone manufacturers.

Compare the facts you can measure: flat
frequency response from 25 - 30,000
Hz ( ± 1.5 dB), distortion is essentially
unmeasurable-

Now compare the facts that really
matter. The SRX-II is entirely hand assembled and evaluated by the family
company who created the first electrostatic headphone. A company dedicated
to research
to ultimate sound. So
every SRX is the product of detailed
effort. Even the low mass diaphrams
are individually paired
both by electronic testing and by listening.

-

-

Listen to an SRX system with program
material you "know". You will be in the
front row
the same -room
the recording studio You will hear perfection.
The truest, clearest, most transparent
reproduction ever possible. A reality
now at aidio dealers nationwide.

-

-

STA X

Backed by American Aucioport, Inc.

909 University
Colombia, Mo. 65201

Los Angeles,
California
A. While cassette machines incorporating the Dolby B system are considered to be a substantial improvement over former cassette machines,
it appears that a high quality open reel tape recorder operating at 3-3/4
ips is still better. And open -reel recorders operating at 71/2 ips are
even better. The quality difference
between cassette and open -reel
machines is less than formerly, but
there is still some difference. The policy of Audio magazine is not to
recommend specific items of equip-

ment.
8 -Track Head Adjustment
Q. I would like to purchase an 8track cartridge player for my car, and
want one with an adjustment so that
the tape head can be moved up and

down for proper tracking. Who wants
to hear two different selections at the
same time? Not me!-David E. Vogel,
Tucson, Arizona
A. do not know of any cartridge
player with the head adjustment feature you are seeking. Even if you find
such a machine it is unwise for anyone but a person equipped with the
required knowledge and instruments
to adjust the position of the tape
head. In moving the head vertically,
care must be taken not to disturb the
azimuth alignment (90 degree angle
between the tape head gaps and the
long dimension of the tape). You
should purchase a machine on the
basis of its general quality consistent
with what you wish to pay, and then
have the position of the head checked
by a competent technician, preferably one authorized by the maker of
the machine.
I

Adding Erase -Defeat
Q. Can you explain how to add an
erase -defeat switch to one's tape
recorder? Is it safe just to open up the
connection to the erase head, or

34

A. A substitute load is used when
the erase head is defeated, so that the
amount of bias to the record head is
unaffected. That is, the erase head is
disconnected from the bias supply
and a resistor is connected in its place.
The value of the substitute load is
determined by trial and error. It must
draw the same amount of bias current
as the erase head. The proper resistance and wattage rating of a substitute load resistor might be obtained
from the manufacturer of your tape
machine. Sometimes the specifications of one's tape machine state the
impedance of the erase head at the
bias frequency. This would indicate
the appropriate ohmic value of the
resistor. You can also measure the
current drawn by the erase head with
a wide band vacuum tube voltmeter
(VTVM) across a small resistance in
series with the erase head. Compute
the current according to Ohm's law,
then the resistance can be figured.

Control Button Pops
Q. I have a Signal Corps Telectro
tape recorder, obtained through a
government surplus house. This ma-

chine is solenoid controlled, much
the same as an Ampex 354. It works
fine except for one thing. Anytime I
depress one of the motion control
push buttons, a very loud pop is heard
at the audio output. This is quite
annoying, and I would like to know
how I can eliminate this noise.-John
W. Schuerman, Richmond, Indiana
A. Quite likely you can eliminate
the annoying pop by mounting a 400
to 600 volt capacitor across the switch
actuated by the control button. A
value in the range of .01 to .1 µ F
should do it. You may also need a
resistance of about 100 ohms, 1/4 watt,
in series with the capacitor.
a problem or question on tape recording,
write to Mr. Herman Burstein at AUDIO, 134 North
Thirteenth Street, Philadelphia, Pa. 19107. All letters

If you have

answered. Please
addressed envelope.
are

enclose

AUDIO

6

Check No.

would shorting the erase head be
better?-Donald A. Potts,
Independence, Mo.

on Reader Service Card
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New from Acoustic Research

The AR -10n
A new standard of musical accuracy
and an unprecedented degree of placement flexibility

Musical accuracy

Speaker placement
Speaker placement in the
accurate musical reproducer
listening room is of critical
that Acoustic Research has
importance to the musical
ever built for use in the home. balance of the system.
It has been designed to deliver That's why most speaker
uniform flat energy response
manufacturers give explicit
in most listening rooms. This
instructions on exactly where
means that the musical
their speakers must be placed
balance of the input signal will for best results. The AR-10-rr
be accurately transmitted to
however has been designed
the listener, and listeners in
for maximum flexibility in this
virtually all listening positions
respect. It can operate in
will hear the performance in
almost any location in your
the same way. A new tweeter
room with no sacrifice in
and crossover network make
accuracy.
this new standard of accuracy
The new AR-10Err is the most

The AR-10rrcan be positioned
against a wall, in a corner, or
even in the middle of the room.

possible.

Acoustic Research has
prepared a comprehensive
Simply resetting a single
description of the AR -107T
switch will ensure the right
speaker system. You can get a
amount of bass energy for any free copy by sending us the
position -something that is not coupon below.
possible with conventional
loudspeaker designs or
Acoustic Research
equalization techniques.
10 American Drive
Norwood
Massachusetts 02062
Telephone: 617 769 4200

TELEDYNE COMPANY

Please send me a complete description of the AR-10-rr

Name

Address

Check No.

1

on Reader Service Card
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Dear
FTC Power: Round II
Dear Sir:
In response to Mr. Robert Tucker's

article, "An Alternative View"

(February), and the continued flagrant
violation by several manufacturers
and publishers in permitting illegal
advertisements to appear at this late
date:
We believe the consumer of audio
amplifiers does not buy them by the
watt as he would gasoline by the gallon. Just as it takes 40 square yards of
carpeting to cover 40 square yards of
floor, it takes a minimum number of
watts to drive a given speaker system
to a given sound pressure level in a
particular room. Beyond this, the
choice is usually one of quality. Forty
square yards of $3.50 -per -square -yard
synthetic carpeting will cover the
floor as well as 40 square yards of
$25.00 -per -square -yard of the finest
all -wool broadloom. But, there will be
a difference in the feel, the wear, and
the longevity.
As Mr. Tucker stated, BGW Systems
does indeed make "tanks." But our
tanks come in many sizes, all rugged
and all designed to give the con-

sumer a conservatively designed
product for his dollar. So, although
the FTC regulation may force the consumer to pay more dollars per
"brown -goods" watt, our real watts
(and prices considering inflation) remain almost the same.
The sonic benefits are far from
"negligible." As we stated in our
article, conservative design has made
it possible to build an amplifier
without current limiting circuits and
their inherent problems at high levels.
A -B comparisons will prove this to be
a far from "negligible" gain.
Mr. Tucker claims that the rule will
result in reduced product information. We feel that it will result in reduced audio -fiction but much more
real product information. Since not
only manufacturers but dealers and
publishers as well are covered by the
enforcement provisions of the rule,
the information that the consumer
will receive will be based on
minimum performance under rigid
test conditions. True, there may be a
good many shorter spec sheets, but

Editor:

what they say will refer to the actual
product and not to a pipe dream of a
clever copy writer.
We at BGW Systems are appalled at
the apparent disregard of the law by
several other manufacturers by running advertisements which do not
comply. Furthermore, we feel it is the
publisher's responsibility to see that
his magazine prints only that material
which is written in accordance with
the law.
Brian Gary Wachner
BGW Systems
Beverly Hills, Calif.

Editor's Note: Mr. Wachner's letter
would lead one to believe that a
magazine, such as Audio, has a duty
placed on it by the FTC's power -output regulation to police advertisements for amplifiers and receivers.
This is not so. First, the courts have
often held that a publisher may not
censor ads unless he can show outright slander or pornography (and
even this last is again open to
question). Second, the FTC would
bring all advertising of these products to a grinding halt were it to require the publisher to test the products; obviously an impossibly expensive task and one which many publishers cannot perform even on a
single unit. Third, it is similarly impractical for the FTC to require that a
publisher obtain certification of compliance with the rule from an advertiser since by advertising the product
the maker is prima-facie saying that
his product DOES meet the standards
set up by the rule. Fourth, the rule, as
promugated, makes no mention of
publisher responsibility. To extend
that responsibility to the publisher
would be to lose sight of whose product is being advertised by making the
publisher a "policeman" agent of the
FTC. Audio has been in consumer
fights before, and we applaud the
basic intent of this rule. However, we
cannot act as the FTC's unpaid agent.
It would be cheaper to simply stop
accepting ads which made power -

output claims.
We therefore reject any interpretation which makes a publisher respon-

sible for the power -output claims
contained in advertisements.

Mr. Tucker Replies
Dear Sir:
Lest the first paragraph of Mr.
Wachner's letter be misinterpreted,
any reference to power output in
Dynaco advertisements published
since the November FTC Rule date
conforms to the strictest interpretation of the Rule. While we strongly
contest certain aspects of the Rule, we
believe in full compliance until it is
altered. We deplore attempts to subvert it, especially those specifications
written in apparently conforming format, which neglect to mention that
they ignore the stringent preconditioning requirements.
While the FTC has indicated that
it will not sue for misleading advertising under the preconditioning
paragraphs of the Rule until the
Dynaco petition is resolved, such
advertising tactics adversely reflect on
our industry's credibility, and further
confuse the customer. And, since
neither the magazines nor the dealers
are in any position to police power
claims, a massive investigation and
enforcement campaign will have to
be speedily implemented by the FTC
if those with honest ratings are not to
suffer disproportionately. In the intervening months or years, more confusion could result from misinformation under the guise of compliance
than from the nonsensical power
rating of the past.
While we wish it were not so, too
many amplifiers are indeed bought
"by the watt." Were that not true, the
Rule would not have been so sorely
needed. BGW may find it less of a
problem in their marketplace, but
with several hundred thousand
Dynaco amplifiers behind us, we are
quite aware of typical buyer priori-

ties.

We doubt that the Rule will have
much effect on mass merchandise
"brown goods" audio, other than to
suppress any references to power
ratings. We'd prefer, in fact, that the
Rule require some rating, preferably
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OU -PUT POWER

If the whole is greater than the sum of its parts,
imagine what happens when each part
is greater than it has to be.

AMIF i Stereo

T-100
Tuner

Your Accuphase retailer
will be happy to demon-

strate exactly what
happens.To find the one
nearest you, write us.

C-200
Stereo Preamplifier

lAccuphase

P-300

Stereo Power Amphtier

TEA(' Corporation of anuaì

3:3

T

''Y
Telegraph lirxnl. \I
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EAC.

tohello. California

906911.

The tra_gseeof

pickerings cartridges
makes possible...

The best

of both
worlds

City power Rule.
There is no relationship between
the design requirements to conform
to the Rule, and the supposed sonic
benefit Mr. Wachner claims from
leaving out current limiting circuits in
his models. Current limiting could be
left out of a cheap design too (few of
these now include it), or another
engineer might still choose to add it
to the BGW 750A "tank" out of
zealous conservatism. Given an acceptable amplifier by previous "rms"
or continuous average power measurements, any change to the Rule will
not improve its sonic quality one iota.
Fans, in fact, degrade achievable signal-to-noise ratios in the listening
area.

For the World of STEREO
and MATRIX-XV-15/1200E
The 1200E is the furthest advance achievable
in the forseeable futurein stereo cartridge design and performance.
Its exceptional ability to pick up all the material
recorded at the lightest possible tracking
forces plus its tracing ability at high frequencies make it totally unique. Pickering's exhaustive testing shows that the 1200E is
superior in the flatness of its frequency response and channel separation to competitive

today-and perhaps

cartridges.

We concur totally in supporting the
Rule's provisions which help to remove information of dubious validity
from the spec sheet, and secure it
from the copywriter's influence. But
we believe that realistic power
specifications at all useful impedances
are helpful to the purchaser. The Rule
requires complete specifications for
all impedances "for which the manufacturer designs the equipment to be
used." Currently, manufacturers can
easily circumvent their problem of
ridiculously low 4 ohm ratings with
preconditioning by not "designing"
the amplifier for 4 ohm use. There is
no assurance that the FTC will tolerate
that loophole, especially with amplifiers which have previously been
rated at 4 ohms, or those which include "A+B" parallel speaker switching, or those which make reference to
such use. Or do we assume that only
16 ohm speakers may be used for such
parallel connections?
This is not to say that all amplifiers
must be rated at all 3 common impedances, but rather that if the manufacturer so chooses, or the buyer re-

quires that information, that the

For the World of DISCRETE
4-CHANNEL-UV-15 SERIES
The discrete 4 -channel system requires completely new cartridges that could not only
faithfully reproduce the 20 Hz to 20 kHz AM
signals, but also the 30 kHz FM modulated
signals. This requires exceptional ability to
trace high frequency signals. The UV -15 Series
cartridges are capable of satisfying all technical and aesthetic requirements for playback
of both discrete and stereo discs.

For further information write to:
Pickering 8, Co., Inc., Dept. A.
101 Sunnyside Boulevard,
Plainview, New York 11803

PICKERING
for those who can

heail the difference'

Check No. 44 on Reader Service Card

figures thus given bear some sensible
relation to real capability. Only then
can the buyer weigh the advantages
(higher available output) or disadvantages (destructive capability)
properly.
note Mr. Wachner said that fan cooled amplifiers and those "designed for 2 ohm use" are those least
affected by the Rule in retaining existing power ratings (at least down to 8
ohms or possibly 4 ohms). But, by
definition, such amplifiers must now
carry 2 ohm power ratings as well!
Lest it be thought we are jousting at
windmills, one example should clarify
the fallacy in the Rule's requirements, though more extreme examples can be found among popular
amplifiers. The Dynaco Stereo 400 has
more heat sink per output transistor
I

than any other amplifier we know
of -1.2 pounds of aluminum, and 130
square inches of radiating area per
device. We could design it to include
a noisy fan, but instead we've designed it for better performance
without a fan, and with tighter thermal protection. Reviewers have not
found any need for a fan on the
Stereo 400 (even though space is provided on the chassis) because thermal
tripping is almost non-existent on the
thousands in use.
The Stereo 400 has always been
rated at 200 watts "rms" per channel
into 8 ohms, and 300 watts "rms" per
channel into 4 ohms, which reviews
have fully supported. Under the Rule,
the rating is now 200 watts per channel, both channels fully driven into 8
ohms, across the entire audio band of
20 Hz to 20,000 Hz, with total harmonic distortion always below 0.25%.
While it can deliver a full 300 watts for
some 10 minutes without a fan (a far
cry from a "music" or "peak" rating),
the even higher heat output at 1/3
power required for preconditioned
necessitates a sharp reduction in rated
4 ohm power, since thermal cycling is
not permitted. To keep the transistor
case temperature below 85°C for an
hour's operation at 1/3 power, the
amplifier would have to be rated at
less than 30 watts into 4 ohms, but
Dynaco believes that the customer
must be warned that this amplifier can
deliver 300 continuous watts into his
speaker.
In effect, the law requires that misleading information be supplied, unless a 4 ohm rating is not given. If it is
not given, it implies that the amplifier
is not designed for operation into 4
ohm loads. Further, monophonic

bridge operation would yield a rating
of less than 60 watts into 8 ohms by
the Rule (far less than in stereo operation) when in fact the amplifier can

deliver-even without
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fan-more

time, with potentially destructive
capability which the unknowledgeable consumer should be informed
of.
A conventional "whisper" fan
mounting gains only incrementally in
this power rating, but because we are
talking about relatively small thermal
reductions to get inside the thermal
cutout limits (they are mounted on
the transistor cases), simply changing
to a noisier, high speed fan blowing
down into the same heat sink enables
a fully comparable 300 watt rating
under the Rule, with the same thermal protection.
There are other ways to this end, of
course. One way is to add output devices to increase the thermal inter -
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Turn yourself into
a remarkable speaker demonstration.
To begin, just find a piece of heavy cardboard
or corrugated carton about 14" x 20" and cut an
opening in the center like the one above. Now

you're ready! Grab a friend, your wife, your
mother-in-law-anyone who can bear to hear you
ramble on for the next 30 seconds. Hold the contraption you just made to your face so that your
lips are against the opening and start talking.
Now, take it away quickly as you continue to talk.
Then hand it over and let the other person talk,
with and without the cardboard.
If all went well, you probably noticed a coloration in voice quality whenever the cardboard
was held up.
In essence, what you just did was to simulate
the way every enclosure type of system is affected
by the baffle board its speakers are mounted on.
You became the speaker and the cardboard became the baffle.
As you spoke without the cardboard, the
sound waves reached the listener normally. But
when you spoke holding up the cardboard, some
of the sound waves from your voice traveled
along the surface of the cardboard until they

reached the edges, the way they do on a conventional speaker. The sharp discontinuity caused
an effect called "diffraction," which allows these
waves to be heard too, but later than the original
sound. This is what produces the unnatural coloration you heard.
But the Dahlquist DQ-10 overcomes this prob-

lem through an ingenious free -air mounting configuration which has no large baffle surfaces to
color the sound. At the same time we are able to
reduce time -delay distortion, since all drivers are
mounted in the correct acoustical plane.
The end result is sound that is so natural and
open in quality that you will realize just how
much coloration enclosure type speakers produce. Even if you don't want to go to the trouble of
doing our little home demonstration, any Dahlquist Dealer
will be happy to do it for you,
using a DQ-10 instead.

Check No. 13 on Reader Service Card
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EPA HLQUST'
The boxless speaker
27

Hanse Ave., Freeport, N.Y. 11520

The

PreAmp is Coming!
PreAmp is Coming!

face area. This would enable backing
V -I limiting too, as Mr.
Wachner prefers, but at an unjustifiable cost penalty for the vast majority of users. Or, we could save money
by eliminating the protection of thermal sensors entirely. Once the sensors are moved farther from the output device, and especially when their
trip temperature is raised, their real
effectiveness is largely nullified. None
of these 3 courses benefits the consumer, or affects the reproduction
quality, and two add considerable
cost. Product safety even becomes a
factor in some other designs for the
Rule's test pushes the heat sink
temperature above 100°C in some
units. If the heat sink gets that hot,

off on

think what the chip temperature

is,

and how far beyond its safe operating area!
As to consumer confusion, let's
take the case of two versions of a current amplifier which sports an impressive heat sink, but which for all its
output devices, has limitations in thermal transfer to the sink. One version
has been previously rated for consumer use as upwards of 200 watts per
channel into 8 ohms. Another comTHE GREAT AMERICAN SOUND COMPANY, INC.
8780 Shoreham Drive, W. Hollywood, CA 90069 - (213) 659-2486
Check No. 15 on Reader Service Card

We're too British to boast.
So here's what the experts
say about us.

Rather than appear immodest, we'll let the
experts who write for the audio publications
tell you about an automatic turntable we're

quite proud of -our 3100X Transcription
Series model.

High Fidelity magazine says:
"The new cam system in the 810QX is
credited with providing smoother and
quieter operation than in past models. Average flutter was very low at 0.05%; total
audible rumble by the CBS-ARLL method
was -52db. The arm has negligible friction
laterally and vertical:, and requires a 0.3
gram stylus force for automatic trip. Taking
it all together -performance, features, styling
-the BSR 8100X moves into ranking place
among the best automatics we know of."

Stereo Review magazine says:
"The BSR 810QX has an unusually complete array of operating controls and adjustments, yet is simple to use. The wow and
flutter were very low-respectively 0.03 and
0.045% at 331/3 rpm and 0.05 and 0.04°!o
at 45 rpm. The BSR 810QX, undeniably a
well -constructed and attractively styled record player, was also a very easy one to
operate. The controls had a smooth, positive feel and action."
This is a modest way to tell you how
good our 810QX Transcription Series to n table really is. We would be pleased to send
you detailed specifications. Just
drop us a note.
R
BSR (USA) Ltd.,Blauvelt,N.Y10913

B

McDONALD
BS

Blauvelt.

(USA) LW
10913

N

mercial version (hence not liable under the Rule) is typically rated on its
much higher 4 ohm output (though
the impedance is not always identified), and it is regularly advertised in
the popular music magazines. If the
maker chooses not to rate the consumer version's 4 ohm power output
under the Rule, what is to prevent a
dealer from making the sale by pointing out the obvious similarity to the
commercial version, and claiming the
higher (4 ohm) output?
Is it a molehill, or a mountain? One
manufacturer has said he had understood that so long as at least one
power rating could be affirmed under
the Rule (as at 16 ohms, where the
heat output is less) others on the same
amplifier would not be questioned, so
long as they were "reasonable" in
terms of past rating practices! Thus
those who believe in strict interpretation would be severely penalized for
their honesty.

Another manufacturer

has

in-

dicated they are "sure the FTC are
reasonable people, and won't interpret the Rule too stringently, because
otherwise, massive redesign would be
necessary." It is unreasonable to expect the FTC to second-guess their
Rule, and interpret it in a light favorable to part of the industry. Literal
interpretation must be assumed, and
if we do not effect change now, we
must suffer the consequences, and
the consumer will be footing the bill,
with no apparent benefit.
(Continued on page 77)
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Is it live or
is it

Memorex?
Who knows?
w

In our most recent test, we
asked Ella Fitzgerald's old
friend and longtime jazz
arranger, Nelson Riddle, if he
was listening to Ella live, or
Ella as recorded on a
Memorex cassette.
He couldn't tell.
We believe that's a strong
endorsement of our exclusive
MRX2 Oxide formulation.
n fact, since we introduced
MRX2 Oxide, a lot of other ferric
tapes have been scrambling
to find something to beat it.
Nobody has.

MEMOREX Recording Tape.
©

Is it live, or is it Memorex?

1974, Memorex Corporation, Santa Clara, California 95052

Check No. 19 on Reader Service Card
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Behind The Scenes
''VE BEEN in the audio field a long
time and I've also been a member
of the audio press for a long time.
As you might expect, like most of my
colleagues, have developed a pretty
thick skin and a highly developed attitude of skepticism. God knows how
many wild claims have been bounced
off my head. If I had a nickel for every
time was shown the "ultimate" loudI

I

speaker/phono cartridge/amplifier,
etc., could retire! Of course, out of
all the welter of high-flown claims and
representations have come the hi-fi
products of genuine merit which have
been the bulwark of our industry.
And as our technological base has
broadened over the past few years,
some very bright, young engineers
have come up with clever new products, formed companies, and beI

come part of the mainstream of audio.
Well and good. Nevertheless, as many
of the "old boys" will admit, we find it
wise to keep that "grain of salt" handy, just in case some of the hip, new
PR types try to give us the "con."
You know, things go in cycles in the
hi-fi business. For example, after years
of relative quiet, electronic crossovers are becoming popular again,
which means another round of bi and tri- speaker amplification. The use
of "raw" speakers, full range, woofers, mid -range, and tweeters, in "doit-yourself" enclosures, is on the rise
(as witness a new booklet on the subject by Altec). After years of concentration on receivers, there is a new
trend to separate power amplifiers
and pre -amplifiers.
And therein lies my tale... had
heard rumors about a certain preamplifier with highly unusual signal processing facilities, and such were
frankly said "Hoo
the claims that
boy! I've been this way before," and
made sure I took a full dose of my
Skeptic® pills. Well, the rumors persisted, and began to get some input
on this unit from people whose opinion had to respect. No one is more
curious than an old audio hound, so
finally arranged to get one of these
new-fangled pre -amps to see what all
the fussin' was about.
I've had this unit for some months
now, and I have tried every deviltry
know to fool it. cheat it, lie to it,
I

I

I

I

I

I

I

Bert Whyte
sneak up on it, confuse it ... everything but adjust it with a ball -peen
hammer. Damn thing just keeps on
working, doing what it's supposed to
do. "Okay," you say, "a good preamplifier should do its signal -routing
and amplifying of program material
without adding significant noise or
distortion, or adding coloration to the
sound. In fact, the unit should be
completely neutral and have no
sound of its own. So what is so special
about this pre -amp?" Well, this Phase
Linear 4000 pre -amplifier has noise reduction and dynamic -range expansion circuits that are extremely sophisticated and, in fact, are partially a
"spin-off" from the space program.
The combination of these circuits,
plus several other processing aids, finally enables us to cope with some of
the restrictions of dynamic range and
signal-to-noise ratio of phonograph
discs and, to a certain extent, several
formats of magnetic tape recording.
To anticipate a question, the Phase
Linear noise-reduction system is not
in the same category as Dolby noise
reduction. As is by now well-known,
the Dolby is a two -pass or closed system which, through special multi band low-level encoding and decoding, prevents additional noise from
being added to the tape during recording. In contrast, Phase Linear's
noise reduction system is of the
single -pass or open-ended type, in
which no encoding of tapes, discs, or
FM is necessary for its operation. In
other words, this is an "after the fact"
noise -reduction device and it affords
about 10-12 dB hiss reduction from
any program source in which hiss
exists. Most importantly, this noise reduction is accomplished without any
degradation of the signal, such as loss
of high frequencies. This seeming impossibility will make sense shortly.
The full title of this pre -amp is the
Phase Linear 4000 Autocorrelator/Pre-Amplifier. The autocorrelator is the noise -reduction circuit and,
as noted previously, is a "spin-off"
from the space program. When our
Mariner spacecraft transmits photos
back from Mars, for example, the initially received resolution is quite
poor. Highly advanced autocorrelation techniques gradually remove a

large percentage of the detail -obscuring noise "glitches," and the results are the excellent photos you see
in your newspapers.
How does the autocorrelator work?
First, a few preliminary ideas. Noise
energy (in our case, mainly hiss) is
considered random in nature, non -

coherent or uncorrelated. Unfortunately for us, noise energy exists continuously and uniformly within the
audio passband. In contrast, music (or
any information carrying signal) has
an energy spectrum which is neither
continuous nor random.
Now here are some words from
Bob Carver, President of Phase Linear
and inventor of this autocorrelator
noise -reduction system:
"Music energy appears in discrete
energy 'bundles' throughout the
audio band and is therefore not continuous. In addition, if some musical
energy appears, for example, at a particular frequency, we know for certain that even and odd harmonics will
exist simultaneously throughout the
passband, and that energy will not
exist between these harmonics. In
other words, with music we are able
to 'predict' where energy is likely to
occur, if we know where the fundamental is, or even if we know where
only one of the harmonics is. Also,
and importantly, we know where the
energy will not appear. In other
words, music is coherent or correlated."
Since pure hiss is totally uncorrelated, it is assigned a correlation co -efficient, which is zero. Highly correlated signals, such as a sine wave or a
linear sum of sine waves, have a correlation co -efficient of one. As noted,
music is a correlated signal, but the
correlation value of music varies continuously from moment to moment.
The Autocorrelator may be considered a real-time Fourier analyzer
with correlation co -efficient estimator. It is a very complex circuit, and
the following is a simplified explanation of how it works: A series of electronic gates or "windows," each window controlling a certain frequency
range and just "overlapping" its
neighbor, is placed in the audio pass band. These windows can be either
closed or open. If it is closed, energy,
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Some things hold up better
than others.
The accepted concept of durability is based
on several very important factors. Material.
Design.. Engineering. Function. And
inherent value. Coincidentally, these are
also the hallmarks of the Thorens
TD -125 AB Mark II.
The materials are the finest available.
The design and engineering incorporate
the ultimate in turntable technology.
Functioning flawlessly, it originates
state-of-the-art that others have yet to
achieve. To match the impeccable
performance, this Thorens is
constructed to hold up ... not wear
down. It has inbred longevity
instead of built-in obsolescence.
The precision performance
of the TD -12 5 AB Mark II serves
as continuing proof of the Thorens
determination to remain the classic name
in turntables. There are other models, too,
starting at $ 199.95.
Elpa Marketing Industries, Inc.
East: New Hyde Park, N.Y. 11040;
West: 7301 E. Evans Rd., Scottsdale, Ariz.
85260; Canada: Tri-Tel Assocs.

THORF3®
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be it correlated (music) or uncorrelated (noise), cannot be transmitted at
that point in the frequency spectrum
assigned to the particular window. If
the window is open, energy may be
transmitted at that frequency. An

operational description from Phase
Linear says that each window is controlled by two sets of control circuits

coupled together by diode logic
"OR" gates. The primary circuit is
located in the control band, between
200 Hz and 2 kHz. The secondary circuits are located throughout the harmonic band from 2 kHz to 20 kHz. The
presence of energy in the control
band, if above a level of -65 dB, will
cause each window associated with
the appropriate harmonic to open. If
energy appears in the harmonic band
at a particular frequency, each window associated with each upper harmonic of that frequency will be
opened. All lower windows will remained closed. Notice that as the frequency increases, fewer and fewer
windows are required to be opened.
Notice also that for the autocorrelator to recover a harmonic "buried"

gates are opened, the incoming signal passed through the gates is almost always of such amplitude, fre-

quency, and correlation that the wellknown "masking" phenomenon occurs, and the noise is subjectively

"covered."
Along with the autocorrelator circuit, but not actually part of it, is a signal -controlled, low -frequency dynamic filter which is designed to reduce rumble, hum, and other extraneous low -frequency "garbage." Low frequency noise reduction begins at
200 Hz, ultimately reaching -20 dB at
20 Hz. This low -frequency filter is activated when the correlator switch is
put into its On position. There is also a
screwdriver adjustment for calibrating the circuit to a particular phono
cartridge. In spite of its relation to a
phono cartridge, this circuit works
with tape as well.
There is a correlator threshold -adjustment control on the lower right of
the front panel. It is very simple to
use. The correlator switch is placed in
the In position, and the correlator
control is rotated to the extreme

"I've resurrected ancient mono
LP discs, run them through the
4000....You wouldn't believe
how alive and open the sound was."
beneath the noise, it is necessary that
the harmonic have associated with it a
lower frequency fundamental whose
energy level is above the noise. Fortunately, this condition is common in
musical energy.
In similar fashion to most noise reduction systems, the autocorrelator
commences with a reduction of 3 dB
at 2 kHz, and reaches 10 to 12 dB from
4 kHz to 20 kHz. As noted, the device
has a circuit which estimates the degree of correlation of incoming signals and generates a control signal.
This correlation function signal is
combined with another signal which
indicates the harmonic content of any
incoming music energy. This controls
a threshold level designed to detect
musical information within each of
the bandpass frequencies. It must be
appreciated that in the music output
of a phono disc or tape, the noise (hiss
or uncorrelated sound) is always present "outside" the gates, and is always
ready to "rush in" along with the
music when a gate is opened. By automatic adjustment of the various threshold levels at which the bandpass

clockwise position. In this position
there is no attenuation of hiss. Turning the control slowly counterclockwise, you will perceive a dramatic reduction of the hiss. If you continue to
rotate the control toward its full counterclockwise position, there will be a
sudden loss of high frequencies. It is
not all that critical and works in the
broad area of roughly 10 to 2 o'clock.
Once set, you can flip the correlator
switch to the Out position, and 10-12
dB of hiss will come rushing into your
ears.

The other processing circuit on the
Linear 4000 pre -amp is the

Phase

"peak unlimit/downward expander"
sysdynamic -range -enhancement
tem. Of equal sophistication and very
nearly as complex a circuit as the
autocorrelator, this system is designed to restore the dynamic range
lost in the use of compressors, peak
limiters, and similar devices in the
disc -cutting process, as well as the
manual "gain -riding" so often used to
raise soft passages above the noise.
This is a four -band expander system,
controlled by changes in high- and

low-level signals. The high-level peakunlimit band has a gain variation of
+1.5 dB; there is 0 dB gain in what is
termed the "don't care" band (the
music is neither too loud nor too soft,
so nothing happens); at -30 dB is the
linear -expand band with a gain variation of ±1.5 dB, and the downward expand band has a gain variation of -3
dB. Since the linear -expand and the
downward -expand bands are in essence "hurrying up" the rate of decay with decreasing amplitude of signal, there is ambience truncation. To
offset this, ambience is obtained by
internally generated L -R and R -L signals, which are specially processed by
frequency weighting and phase shifting, and then injected into the output during the linear and downward
expand operations. With carefully
controlled attack and decay rates and
with such small values of individual
expansion in each of the bands, the
overall operation of the system is undetectable. Yet the increments of expansion available from the four bands
add up to 7.5 dB, and this combined
with the 10 dB from the auto -correla tor noise reduction give us 17.5 dB,
which is a very considerable increase
in the overall effective S/N ratio and
dynamic range.
On the lower left of the front panel
is a peak-unlimit threshold control
and to its right, a red LED. In use, the
control is rotated clockwise until the
LED just flashes on the highest program peaks. This is important, for if
the control is advanced too far and
the LED is continuously on, distortion
will be generated. The peak-unlimit
lever switch activates the circuit.
Now on to the use of the special
circuits. The autocorrelator is just
plain amazing in what it can do for
signal-to-noise ratio with any recorded medium. Most noise reduction circuits usually perform best on material that is fairly quiet, and this is true of
the Phase Linear, but the degree of
improvement is far greater, and in
most cases noise becomes virtually inaudible. With noisier, older material,
there is residual hiss, but the overall
improvement is even more dramatic
than with the quieter material. I've
taken tapes that were 25 years old ...
and loaded with hiss ... and put them
through the autocorrelator and the
drop in hiss and the gain in clarity
were astonishing. I've resurrected ancient mono LP discs, that sounded like
a steam calliope in heat, ran them
through the autocorrelator and the
peak unlimiter. You just wouldn't believe how alive and open the sound
was, with a large proportion of the
hiss gone, and the heavy hand of the
compressor removed from the dynamics. Early pre-recorded tapes,
primitive stereo discs, all benefitted
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Nadel PE2217

PERFECT PRE -AMP

PHASE LINEAR

MARANTZ

ESS

SAE
CROWN
DYNACO AUDIO RESEARCH
CITATION
SONY KENWOOD
BOSE
INTEGRAL SYSTEMS
BGW

Audio engineers agree that the ultimate Preamp must have all the CONTROL flexibility of a
patch panel... our new PE2217 has pushbutton -patching, plus 22 more MUST features...

SPECIFICATIONS

SPECIAL FEATURES

RESPONSE-

FREQ. RESPONSE

ALL'
IF
Y E ` . o Drevear ma.rértèòfprogram ,estíuctiòn AI "RETE)CTAVE EQUALIZATION COttROL of "ter
cctaves on each channel, ±12db etch octave
FULL -SPECTRUM LEVEL CONTROL for each channel
AUTOMATIC CONTINJOUS MONITORING by ligtt-emitting diodes for visual waning of overload n output circuits
VISUAL ZERO -GAIN EQUALIZATION BALANCIYG or
music, white nose or pink noise
SELECTION OF TEST LITES en or off.
TAPE DUBBING BETWEEN TWO MACHINES with ortiona
simultaneous eq.aalizing and monitoring
DOLLLE-DUBBING into two recorders simultaneotsy
SEPARATE SYSTEM-StELECTICN en
ables full use of all other functions during the tape dubbing operation
LINE OR TAPE equal zotion selector
AUTOMATIC EQUALIZER DEFEAT when lice or tape equalizer is not in uee
FRONT PANEL TAPE input-output jacks be easy 2nd and 3rd tape recorder lookup
access
TAPE MONITORING of either tape at ae time
TWO stereo headphone jacks
MONO ELECTOR for left, -fight or both channels
to both outputs
REVERSE-STERE.] mode
TWO low-level phone inputs
FOUR indepencert phono preamps
SIX A/C outlets, 4
switched, 2 unsrit
ERIIIOUS CHASSI
provide: optimum shielding to minimise magnetic
t sections)
field -coupling
'
connector mi
TWO RELU .ATED power supplies
nd-loops

-

EQUALIZERS
NOW YOU CAN MAKE YDUR SYSTEM SOUND EXACTLY THE WAY YOU WANT IT TO SOUND!
In a few mi-utes, you can acctrately "tune ' the frequency response of your stereo system and room environnent to a f at -':2
db! All you ieed are your own ears and the Soundcraftsmen Equalizer (with its step-by-step instruction record) to transf.rm arty
stereo syster, and room enviror ment into a acoustically -perfect concert hall! Or, to pro.ride any special aces stical effects ycu
desire! The ioundcraftsmen Equalizer enables you to instant y compensate for frequency res:onse variations, in system ant roots.

--

Hi -level: ±r/4 db, 5 Hz to 100 KHz
Phono: -±1/2 db, 20 Hz to 20 KHz
THD: less than .05% at 1 volt (Typ..01% at 1 volt)
IM: less than .05% a' 1 volt (Typ. .01% at 1 volt)

FREQ.

`V`

"

Hi -level: 100 db below full output
SIGNAL-TO-NOISE
SIGNAL-TO-NOISE
Phono: 84 db below a 10mv input
Equalizer: 90 db below a 1 volt input
SIGNAL-TO-NOISE
OUTPUT IMPEDANCE: 600 ohms
MAXIMUM OUTPUT: 5 volts into hi impecance,
2.5 volts into 600 ohms
EQUALIZER LEVEL: Zero -gain controls for left and right
continuously variable, for unity gain compensation
EQUALIZER RANGE: 12 db boost and 12 db cut, each octave
at 30, 60, 120, 240, 480, 960, 1920, 3940, 7680 and

15,360 Hz.
MAX. OUTPUT SIGNAL Variable master volume control

i

allows adjustment of optimum output to match amplifier
CIRCUIT BOARDS: Military grade G-10 glass epoxy
RESISTORS: Loy, -noisy selected carbon -film
POWER SUPPLY: Separate supply for photo and equalizer
DIMENSIONS: Kalnut-grained case 7r/4"x 20" x 111/4" deep
WARRANTY: 2 years parts and labor
SHIPPING WEIGHT: 28 lbs.
MADE IN U.S.A.

PE

2217

$499.50

includes walnut grained cabinet or rack mounts.

11+k4+++ 1'
zf ,lesete<

/4-,nl rin,bn.A In,li.

GUARANTEED to enhance and improve

any fine system!

------"

,ables into your recaiver's tape monitor jacks, and
you are read} to enjoy a new experience in nusical enjoyment!
Just plug

2

FREE!

THE "WHY'S AND HOW'S OF EQUALIZATION," an

V,nHI 1f"2212

2212

20-12

Hi;)zxz.

easy to understand explanation of the relationship
of acoustics to your environment. This 8 page
booklet also contains many unique ideas on "How
the Soundcraftsmen Equalizer can measurably

II uetrated above

Sane specs
exceGt no

..

RP2212,

L.E.D.'s,
s,

no

$349.50
$299.50
h

enhance your listening pleasures." "How typical
room problems are eliminated by Equalization,"
and a "10 -point self -rated Equalization Evaluation
Check -List."

Tale Equalize on front

Both models include walnut -grained catinet or radi moi.nts.

Check No. 32 on Reader Service CE rd
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from the combination of autocorrelator and peak unlimiter. On the
other end of the scale, brand-new
discs, cassettes, and cartridges were
run through both circuits and here
again the results were dramatic. Hiss
ceased to be a problem and one is a
bit shaken to hear how much compression

is

being used today. This

level. The same holds true for triple
forte sections in symphonic music,
when you run them through the expander. Man, the music becomes
really LOUD, just like 15 ips master
tapes. In fact, potential users of the
pre -amp would do well to check
fusing on their speakers, particularly if
they are using high output amplifiers.
Another thing the expander reveals is
that commercial recorded tapes have
been compressed, especially so in the
case of 8 -track cartridges. The autocorrelator is a nice augment to the
Dolby NR system. You may be aware
that although cassettes and open reel
tapes may have been Dolby pro -

is

true with symphonic material too, and
if you want to flip, play a pianissimo
section with the peak unlimiter/downward expander in operation. You'll hear a lovely true pianissimo. Now take the expander out of
the circuit and you will immediately
hear the passage jump up 3 or 4 dB in

cessed, it is possible they were not
made from Dolby masters. Hence,

there is a residual hiss on the tape,
which is ever so easily removed by the
autocorrelator. Speaking for a moment of the low -frequency dynamic
filter, there is one company (who shall
remain nameless) who is notorious for
the amount of low -frequency garbage on their discs. The circuit cleans
this up beautifully, without disturbing any of the low -frequency musical
content.
Now, all this wonderful action of
the autocorrelator and the peak un limiter circuits would be totally useless if we could hear the systems
"working." By this mean the unfortunate swishes, pumping, and breathing sounds that plagued many of the
less sophisticated approaches to single -pass noise reduction systems in
the past. Nor would the autocorrelator be very desirable if it in any way
attenuated high frequencies. As related earlier, tried screwing up the sysfed the cirtem every which way.
cuits with high- and low -frequency,
high- and low -intensity sine waves,
fed it noise pulses, played heavy, sustained organ pedals, sustained piano
chords, high levels of tinkly harpsichords, and wildly assorted high and
low percussion. You name it, tried it.
Nothing happened. Theoretically, the
system is capable of being fooled by
some sounds, among them wire
brushes, which while "musical,"
could be treated as uncorrelated
sound by the processor. In any case,
just didn't encounter any problems.
I've had some of the most prominent
"golden ears" in the audio business
over to the house for intensive listening sessions, with special attention
being paid to the possibility of high
frequency attenuation, and we could
not detect any such abberation.
Many uses of these autocorrelator
circuits come to mind, including some
ideas in the professional area. For example, many record companies, especially in England, have extensive
reissue programs, and here would be
the ideal way to reduce the noise
from older tapes and tape copies of
old discs before the music signals are
fed to the cutting amplifier.
In summation, let me say that once
one has become accustomed to listening to music through the autocorrelator, and when appropriate the
peak unlimiter (you wouldn't use it
with master tapes!), it is difficult to do
without their aid. It would be logical
to assume that some time in the
future, the autocorrelator and peak
unlimiter/downward expander would
become available in a separate addon or "outboard" configuration. In
the meanwhile, congratulations to
Phase Linear for a technical tour de
force and a job well done.
4e
I

Which speaker looks like
it sounds the best.
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ZODIAC '75

AD VENT LA.RG ER

Most audio experts agree: the bigger the box. the
bigger the sound. A bigger cabinet means better bass
response.
So when we designed the Hartley Zodiac '75 to
compete with other popular bookshelf speakers. we made
it bigger. By using only a few more inches of your shelf
or floor, we give you Twenty-five to Sixty percent more
cabinet than our competition. And more cabinet means
bigger sound.
Our cabinet is only part of a two-way speaker system
that gives clear. sharp response from 30 to 25.000 cycles.
We build our Zodiac speakers in asymmetrically matched
pairs for better sound dispersion. We use only top
grade walnut veneers and a un lue acoustic foam grille.
And we back them with a Five-year warranty. Five -years.
not Two or Three.
We do all of this for about the same price as our
competition. You see. we believe when you spend your
hard earned dollars for speakers. you deserve the
biggest sound your money can buy.

Hartley Products Corporation
56 North Summit Street. Tenafly. New Jersey 07670
(201) 871-3442
Hartley Canada Ltd., St. Hyacinthe, Quebec Coral Audio Corp.,
Tokyo -Osaka, Japan Royal Asia Ltd., Taipei, Taiwan Interdyn,
Melbourne, Australia.
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If you're going to get big, you gotta b-2 good.
We're good.
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Edward Tatnall Canby

FACTORY SERVICE? Definitely.
Here is the saga of my own recent bunglings with respect to
factory repairs on my own tape
recorder and trust you will find it instructive. I am all for factory repair
service. Now that have learned.
Readers may recall my story of a
certain exquisitely built Japanese capstan motor which, when it failed at the
slow speed, took to a local motor repair service in New York (the easy way
out, of course ...). They looked once
at the exquisite Japanese craftsmanship and just laffed and laffed. "Fix
that? It would cost you a fortune."
Well, apparently the Japanese agree,
for now have a new motor and my
machine is operative. But this is the
third motor, not the second. The first
was perfectly OK but it burned itself
out after approximately 45 seconds of
hard use. It had no choice. The
wiring-in was wrong. One slow -speed
lead somehow got soldered to a deadend terminal going nowhere. Hmmm.
Wonder what happened to the first
motor, when it failed? It took longer,
but it went out with exactly the same
symptoms, the fast speed remaining
OK.... Whose fault? To this day, as
you can see, I am not sure. But in the
end, surely, it was my fault. My
responsibility. Again, tried the easy
I

I

I

I

I

way.

There are plenty of excellent reasons, both positive and negative, for
taking many an "easy" way. Don't
think otherwise. It will be the same
story for you, one of these days,

whether for a motor or a tuner-or
maybe something entirely different,
like a Volkswagen. Same principle.
Who wants to fuss with faceless, efficient (and expensive?) factory
authorized service? For unless you are
very lucky, that service will be both
distant and dismally inaccessible. Let's
say, the nearest service center is 1051
miles away. Or 2553 miles, and accessible only via a shipping job, com-

plete with all the original packaging.
Ever try putting one of those things
together again, once opened?
No, they do not grow factory services on local trees. Whereas, right
down your street, lives that engineer
and tinkerer buddy of your who is a
near -genius at fixing things, and he'll
be right over in moments. What a
temptation! No packing up, no
moving, and it'll cost less.
Better, of course, if you are your
own tinkerer and knowledgeable
enough to get inside your equipment
without outside aid. Then, the temptation to do it yourself is overwhelming.

Now do not misunderstand the
implications. Nine times out of ten,
the inspired home or near -home repair department does the right thing,
quickly and easily. After all, that burning desire to fix for yourself is one of
the healthiest things left in our present America, so prone to the prepackaged and the perfected automatic. The home mechanic is still a
factor, and so is the more specifically
expert local professional, the last
manifestation of the one-man enterprise. It is in truth a pleasure to solve a
problem in home equipment, even if
it is no more than discovering that a
"dead" amplifier is dead merely
because a speaker lead has come
loose.

their bottoms dropped out. He could
improvise, something, to keep me going. Moreover, if could get the car to
him, he'd drive me home again and
when the job was done he'd bring the
car back, and I'd drive him home.
Cosy and easy. Until I got my first
I

Volkswagen.
The VW is Different. Not very different, just non-standard, as per
Chevies and Fords and Dodges. Now
the more proficient is your local
genius at repair (cars or hi fi) the more
is his pride involved. Do you think he
is likely to admit defeat? One day,
brought my new VW in with a stuck
front -hood latch. I'd jammed it down
over some unwieldy object and it
wouldn't open. That man got to work
and worked a good two hours-still
stuck. He swore and he spat and he
got out bigger and bigger tools but
still it stuck. Finally, CRRACK, and it
flew open. HE was happy, but wasn't.
ended up thirty miles away at the
VW agency, where a new catch was
put in after approximately five
minutes. That was my first tenth time.
The second time it was a lot more
serious, and at last, it changed my
mind for me. Much as love friend
Percy, I'm up and out at the crack of
dawn, driving those 30 miles to the
"local" VW agency. And there I sit,
hour after hour, for lack of anybody
to drive me home again until the job
is done.
hate it! And it costs, too.
Costs have more than quadrupled
down at VW. But it pays, find.
The circumstances concerning my
tape recorder motor were similar,
I

I

I

I

I

who wants Factory Service, unless to get something out of a
guarantee. This is normal thinking for
most of us. Right, too. Nine times out
of ten.
Ah, that tenth time. Reminds me of
my local country garage man, a
quarter mile down the road from my
place in Connecticut. Old -type
Yankee, and a total independent. For
years Percy kept assorted cranky
foreign cars going for me, when there
was no Factory Service, even when
their carburetors dropped off and
So

I

only more so.

A

whopping big

machine and heavy, and
have a
mildly trick back that objects, say, to
reaching for a door handle while trying to hold such a machine safely in
the arms. can move it but do not
relish the thought, and go out of my
way to avoid same. Hence, when the
motor conked, got a good engineer
friend of mine in to help-right in my
I

I

I

I
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Spirit of '78
Protect those precious 78 rpm's with the only modern cartridge/stylus
assembly specially designed for 78's-the Shure V-15 Type Ill with a VN78E
stylus. This combination gives all the advantages of the fabulous V-15 Type
III (such as super trackability, ultra -flat response, and freedom from distortion). along with a special 78 rpm groove size elliptical stylus that tracks
lighter, and produces better sound than you might have thought possible
from a 78. For clarity when transferring to tape, or for pure listening pleasure,
the VN78E is so effective it will probably pick up sounds you've never heard
on the recording before!
Shure Brothers Inc.
222 Fartrey Ave., Evanston, IL 60204
in Canada: A. C. Simmonds & Sons Limited

v

PA

Manufacturers of high fidelity components, microphones, sound systems and related circuitry.
Check No. 41 on Reader Service Card
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COMPARE TRANSIENT RESPONSE:
COMPARE
EFFICIENCY:
97db SOUND LEVEL
AT 100Hz WITH
WATT RMS
100

TONE BUN,I

HZ TONE EillEIST

AT

COMPARE FEATURES:

1

METER ON AXIS.

COMPARE CRAFTSMANSHIP:

PIEZOELECTRIC TWEETER,
3 WAY TUBE VENTED REFLEX DESIGN
FUSE PROTECTION
QUICK CONNECT TERMINALS
FULL RANGE TWEETER CONTROL

HAND FINISHED SATIN WALNUT
CABINET

COMPARE WARRANTY:

COMPARE PRICE!

5

1

COMPARE STYLING!
COMPARE SOUND!

YEARS

"BETTER SOUND FOR YOUR MONEY"
FOR INFORMATION ON STR PRODUCTS AND DEALER LIST

PLEASE

CONTACT

STR INC.
UNIVERSAL RESEARCH CORP.
IN
3000 ORANGE GROVE AVE.
CANADA: 13336-134 ST.
NORTH HIGHLANDS. CALIFORNIA
EDMONTON, ALBERTA, CANADA
(916)488-6801
(403) 454-1003

Check No. 40 on Reader Service Card

IlltIntosh

CATALOG
nd FM DIRECTORY
Get all the newest and latest information on the new McIntosh Solid State equipment in the McIntosh catalog. In addition you will
receive an FM station directory that covers all of North America.
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home. He tinkered and dickered and,
in the end, took out the motor for
test, as we know. It came back. So
what next? Definitely a bad motor.
Natch, my friend generously
offered to order a new one through a
local outlet, and he would install it.
What else? He took the old one out.
He is a most meticulous and careful
operator, unlike myself, who would
have lost half the mounting screws
and yanked the connections free by
main force out of sheer exasperation.
That's me. This man, Sam, was a hi fi
gift from Heaven.
So, after the usual interminable delay, the new motor arrived. Ah yes.
And was installed. Ah yes. We turned
it on and noted a peculiar noise-at
low speed only, of course-a sort of
too -loud grinding. It ran. It seemed
entirely OK at the faster speed, 15 ips.
Just as had the original motor. Now,
you see, we were really in trouble. For
it looked as though the same thing
were happening all over again. Why?
What? How? Was the capstan at fault,
the mechanical drive? How could it
be, when all was OK at the faster
speed? Then the worst happened. I
tipped the machine back on its rear,
flat down, which is the way I often use
it for editing. Why not? It's supposed
to work that way. Instantly, the slow speed grinding increased to a harshness, and the motor quite literally
ground to a halt. Crazy. Stand the
machine upright and it turned,
though still with an uneasy noise,
definitely not correct.
Now my friend Sam repairs all sorts
of tape recorders as part of his over-all
work in recording and electronics
and, as I say, he has the meticulous
approach which is absolutely necessary if you are to trouble -shoot equipment and, especially, to take it apart
and put it back together. He makes a
neat pile of the removed bolts and
screws, in a dish; he's likely to write
down a diagram of connections, color
codes, sequences of disassembly, so
that nothing untoward can go wrong.
(Whereas, sure as sugar, if tried to
put screws and things in a plate,
would absent-mindly kick it, distributing the contents all over the
room. I always do.) cannot imagine
Sam making a drastic MISTAKE in reassembly, a misconnection of major
and disastrous proportions! It just
ain't in his nature-if it is in mine. Myself,
kept a good three feet away
from that machine at ALL times, and
did not dare even put my big thumbs
on the regular controls, for fear of doing something stupid. Of a certaintly,
did not make a wrong connection!
But was it Sam?
Do you think I know? Do you think
I

I

MX 113

I

FM/FM STEREO - AM TUNER AND PREAMPLIFIER
McIntosh Laboratory, Inc.
East Side Station P.O. Box 96
Binghamton, N.Y. 13904

SEND

Dept.

TODAY!

I

1

NAME

1

ADDRESS

CITY

STATE

ZIP

If you are in a hurry for your catalog please send the coupon to McIntosh.
For non rush service send the Reader Service Card to the magazine.

Check No.

18

on Reader Service Card
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For

everyman

-

Must musicians have
dreamed about having at
least a four -track studio at
home, so they could have
the time to experiment.
After many demo sessions
in the studio, some friends
of ours -The Hello People
sacrificed the next demo
date to buy our 3340S, and
made the dream real.
A few months later, they
signed a contract w it
ABC -Dunhill- with the
demo tapes they made at
home on their 3340S. Now,
the Hello People have helped
us produce an album on the
340S, abont the 3340S.

-

V%.71

-Lich

shows, for $2,00,

;how good it is and what
ah do for your music. Call
447-4700 toll -free to
wate the nearest. TEAL
ret._, ller who has it. In Illinois,

Find out
nothing
to lose but your lack of time.
The
c<l

l

I

Ni()) 322-4400.
lf: you have

youit

From Teac

T EAC.

The leader. Alwav s has been.
Telegraph Road, Montebello.

Check No.
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he knows?
Frankly, when he gave up

was so

I

discouraged that
put the cursed
machine in my closet and dropped a
big, soggy bathrobe over it to cover
the hideous sight.
didn't want to
look at the thing ever again. would
wait until
could get another recorder. Maybe the next one would
work. Grrrrr.
Well, sanity usually prevails in my
case. Later on, sheepishly,
looked
down upon that bathrobe in my closet
and decided to put in a long distance
call. Not a very long distance-just
I

I

I

I

I

across into the next state, in fact not
really very far at all. About the usual
half hour by car. I blushed over that
phone. Er, you see, I have a little

problem with one of your machines.
Some problem!
had done the unforgivable;
had tried to have the
thing fixed by myself, and had failed.
It was not a matter of guarantee, for
the machine was beyond that. But no
Factory Service is going to approve
home -based repairs, or even professional ones, that haven't worked. It's
no longer their responsibility, though
they will do what they can. All this, of
I

I

course, like the dentist who tells you
that your teeth need regular brushing and adds, diffidently, that you
have Bad Breath. had it, all right, and
my tail was dragging on the ground.
And so the tide turned. Up came
the bathrobe and out came the
recorder and down into my doubleparked VW with the help of some
young muscles that happened along
to save my aching back. It was easy, all
in all. was off to New Jersey.
Actually, the factory people were
both pleasant and cooperative. But
firm. That was understandable. A
week later picked the machine up.
The guy named Dave who had done
the work was out-so I did not find
out what he had discovered about the
original motor. The second one definitely had an N.G. slow -speed winding; the third was installed and running. The entire machine had been
checked over and test run for most of
a day, the pinch roller replaced, just
for good measure, and the bias re -set
to my specification; just a bit lower
than the bias required for the newer
high -bias tapes. (So I could still get
reasonable results on older tape.) All
in all, a very expert and conscientious
job. But best of all, the machine was
operative. At both speeds! After so
long. That's what Factory Service is all
about.
Now this has been written
deliberately at a time when still cannot explain exactly what happened.
doubt if ever will be able to. It's
enough, at this point, that am back in
business, even though had to pay for
my folly (as it turned out) approximately three times the cost of a single,
first -off trip to Factory Service.
If the second motor, the first replacement, was wrongly connected to
a dead terminal in one of its leads (I
think it was the yellow lead), how
could it have happened? My friend
Sam is of course one logical possibility. But this flies against reason; he
isn't that sort of a repair man. And he
would have seen the dead-end terminal, even if he was unsure. Moreover, if he made the mistake, and the
motor failed at 71/2 ips but not at 15
I

I

I

I

I

I

I

I

The amp with everything.
For those interested in power,
performance, reliability and
appearance, the Phase Linear 700B
offers the

highest power
widest frequency response
lowest distortion
most attractive design
of any stereo amplifier in the world.

Why high power? "Anyone using
a low -efficiency speaker with a 60
to 100 watt (total power) amplifier
cannot approach a realistic
listening lever"..."the reproduction
of a solo piano at a natural volume
level, using high -quality
acoustic-suspension speaker
systems, can easily require
amplifier peak power of several,
hundred watts."
Julian Hirsch said it, we've
always said it, and most

audiophiles now agree. True high
fidelity can only be reproduced
when a reserve of power is
available to. re-create the more
difficult notes played in live
recording sessions. The Phase
Linear 700B can do the job for
about $1.16 per watt.
Power-345 watts per channel minimum

which remained entirely
OK-then why did the first motor fail

RMS at 8 ohms from 20 Hz to 20 kHz
with no more than .25 harmonic

ips,

distortion. Hum and noise-Better than
100 dB below 345 watts.
Protection-Patented electronic energy
limiters. Warranty
years, parts and

in precisely the same fashion, if over

-3

labor, normal use.

a

longer period? An interesting
mystery.
There is another alternative, which
put before the Factory Service people. You cynics may have thought of
it. The mistake in wiring occured with
the first motor and was the manufacturer's mistake. Then, you see, Sam
would simply have restored the same
I

.1l ff. c 4J1Pai
THE POWERFUL DIFFERENCE

connections,

unknowingly faulty,
(Continued on page 81)

PHASE LINEAR CORPORATION. P.O. BOX 1335. LYNNWOOD. WASHINGTON 98036
Check No. 23 on Reader Service Card

www.americanradiohistory.com
AmericanRadioHistory.Com

26

AUDIO

APRIL, 1975

Introducing the NEW
Stanton GyropoifE turntablE
6

Look at all thEsE quality fEaturEs,
many of thEm ExclusivEly ours!
1.

Gyropoise"-frictionless magnetic suspension of

the platter.
2. Die cast aluminum T-Bar for sturdy structure.
3. 2 -Speed changer for 33 rpm and 45 rpm playback.
4. 24-Pole synchronous high torque motor.
5. Belt drive for noiseless operation.
6. 12" die cast machined high polish aluminum

platter.
point tone arm suspension.
adaptable to all types of styli.
for tone arm convenience.
10. Stylus force slide (range 0 - 4 grams).
11. Stanton state-of-the-art stereo or discrete
cartridge.
12. Viscous damped cueing control for featherlight
lowering of stylus.
13. Handsome walnut veneer base (comes complete
with dust cover).
ADDITIONAL FEATURES:
(a) Comes equipped with low capacitance cables
(b) Wow and Flutter-< .07% din 45507 weighted
(c) Rumble-< -60 dB din 45539 weighted
7. Unipoise"-single
8. Anti -skate control
9. Magnetic hold bar

It's the important exclusive features that make the difference.
Only Stanton Turntables have GyropoiseR, the patented
frictionless magnetic suspension bearing-thus the platter
makes no vertical contact with the body of the structure. This
isolation eliminates vertical rumble.

Only Stanton Turntables have Unipoise', the patented single point tone arm suspension. The arm is supported by a
single pivot for both lateral and vertical movement.
Only Stanton Turntables come equipped with a state-of-theart Stanton cartridge, either
the 681 Triple -E calibrated
to the tone arm for stereo
playback, or the magnificent
780/4D0 for discrete.
See your franchised Stanton

dealer for
Bottom view shows simplicity of design.

a

demonstration
of this great
new product.

For further information, write: Stanton Magnetics, Inc., Terminal Drive, Plainview, N.Y. 11803
Check No. 24 on Reader Service Card
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"Repeat -a -Voice"
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METAL RECORDING
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DISCS

AT HOME
WITH AN

EDISON
PHONOGRAPH
Put a "REPEAT -A -VOICE" metal recording dine on your
phonograph.
Use an extra loud needle - - and a small
megaphone. Then talk or sing into the the ham . - that/
aul

Play the record and you'll hear your voice.

PLAZA MUSIC CO.

Issued by the
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A History
Of Home
Recording
George A. Blacker

5

First electrical home recorder; Radiola (1928). 2. Victor
Model 207 (1928). 3. Cylinder machine owner's manual (ca.
1907). 4. Jacket for zinc discs
meant to use playback machine
(worked poorly). 5. Wilcox -Gay
Recordio. (1949) Crystal Cutter &
General Industries mechanism,
as in many machines of late 30s
1.

and 40s. 6. Edison Bell Eureka
disc recording "appliance" (ca.

used
7. Presto EU
aluminum, wax paper, later
acetates. Magnetic cutter &
1920).

overhead lathe shown off disc
for playback. Similar Model K
used widely in 40s. (1,2,5,7,
Library of Congress; 6, Hillandale News, London)

AUDIO

recording was done in the
done at all? The answer to
fascinating variety of types of

HAVE YOU ever wondered how home
old days before tape, if indeed it was

that is that it WAS done, and by a
apparatus.
Edison patented the first sound recording and reproducing device-the tinfoil phonograph-in 1877, but it was impossible to make
commercial recordings for sale and reproduction on these machines,
though they could record and play back instantaneously without any
elaborate treatment of the tinfoil sheet. While the recorders on some
models of the tinfoil apparatus doubled as a reproducer, unfortunately
the tinfoil phonograph couldn't play much longer than a minute and the
fidelity was very poor. Most of the tinfoil machines produced were used
briefly by traveling lecturers, and the "phonograph fad" of the 1870s and
early 80s was short-lived. The inadequacy of the machine was probably a
major contributing factor to its loss of favor.
Charles Sumner Tainter, aided by Chichester A. and Alexander Graham Bell, worked on improving the phonograph during the 1880s and
the result of their efforts-the Bell-Tainter Graphophone-was patented
in 1886. They replaced the tinfoil sheets of the Edison machine with wax coated cardboard cylinders as a recording medium and fidelity of
recording and reproduction was improved, though volume of sound was
reduced. Thomas A. Edison, who had dropped work on the phonograph to develop the electric light and the electric utility business, was
now free to resume his own research into sound recording. Spurred by
the work of the Bells and Tainter, he did so. He adopted the concept of
recording on wax, but made his cylinders of solid wax and of different
dimensions from those of the Graphophone. The Edison cylinder of 1888
was to become the standard in size, shape, and grooving for most of the

phonograph industry until production of cylinders was finally discontinued in 1929.
Cylinder phonographs and records were not generally available to the
public until the early 1890s but all phonographs sold then were equipped
with a recorder and a few blanks. If the recordist was not satisfied with
his effort, the blank could be shaved and re-recorded. The home -recorded cylinders now in the hands of collectors testify that their sound
quality, judged by today's standards, was consistently inferior to that of
29
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Pathé Voicewriter reproducer (incomplete)

even the cheapest cassette recorders.
Still, the best of them were nearly as
as the commercial cylinder
records of the day. If any reader
would like to try to find out for himself how home cylinder recordings
sounded in those days, he can do so
by locating an old Ediphone or Dicta-

good

phone cylinder -type dictating

machine and some blank cylinders;
these should be available in some
second-hand stores at fairly low
prices. The cylinders are not the same
size as the standard entertainment
records, and speed and grooving are
also different, but it should be possible to get a pretty close approximation of what home recording was like
at the turn of the century.

The

cylinder phonograph,

equipped to record, even played a
minor part in military intelligence
operations during the First World
War. A shortwave radio station, established in 1913 and operated by the At-

lantic Communications Company,
was one of two such stations that
transmitted messages to a station near
Hamburg, Germany. The other station was at Tuckerton, New Jersey. In
1914, the Tuckerton station was taken
over by the U.S. Navy, since it was

feared the station might be used to inform U-boats of the movements of
American coastal shipping. The Sayville station must have been under
suspicion as well, but monitoring of its
transmissions revealed nothing-at
least, not at first. Then radio amateurs
along the East Coast began picking up
strange noises at night, beginning at
11:00 PM and continuing until 1:00

the next morning. The sound
resembled a continuous buzzing
noise, with no audible interruptions
such as would be typical of Morse
code transmissions. One of these
amateurs, Charles Apgar of Westfield, N.J., had built a highly sensitive

detector using a DeForest Audion
tube which was able to deliver an unusually loud signal at the earphones.
He had made a practice for some time
to record parts of incoming transmissions on a cylinder phonograph that
he had bought for the purpose. His
curiosity was piqued by these odd
transmissions, so beginning on June 7,
1915, Mr. Apgar recorded excerpts
from these transmissions for two
weeks. He still couldn't make anything of them until one time he forgot to wind the machine as he played
back one of the cylinder recordings.
As the machine slowed down, the
supposedly continuous buzzing noise
became recognizable Morse Code.
The Apgar recordings came to the
attention of Chief Radio Inspector
L.R. Krumm of the Bureau of Navigation in New York, who was also
puzzled by the mysterious signals, and
he summoned Apgar and W.J. Flynn,
chief of the Secret Service, to a meeting in New York at which the records
were played for Flynn. As a result, the
Sayville station was siezed by the Navy
and the Secret Service on July 10,
1915. It was revealed much later that
the Sayville station, like its counterpart in Tuckerton, was equipped with
a

Telegraphone, the great-grand-

father of the modern tape recorder,
on which code messages were
recorded prior to transmission. When
the nocturnal transmissions of these
recorded messages were begun, the
Telegraphone was run at a much
higher speed. The messages were recorded in Germany on a similar
machine running at high speed, then
played back at a lower speed which
permitted deciphering of the code.
It may be seen from the foregoing
that home recording via the cylinder
phonograph was not very hard, although the acoustic recording apparatus did not lend itself very readily to espionage or bugging. The comparative insensitivity of the equipment, along with its bulk, made concealment impossible. Sensitive microphones and amplifiers were still a long
way off.
For many years, the owners of disc
phonographs or gramophones were
unable to make records at home. Indeed, Emile Berliner, the inventor of
the gramophone, conceived of his

30

machine strictly as a playback apparatus. He did make this promise to
such people as wanted to make recordings of their own: "In each city
there will be at least one office having a gramophone recorder with all
the necessary outfits... Persons
desirous of having their voices taken
will step before the funnel (horn) and,
upon a given signal, sing or speak or
they may perform upon an instrument. While they are waiting, the
plate will be developed (i.e., the zinc
master disc immersed in an acid bath
to etch out and deepen the grooves),
and when it is satisfactory, it is turned
over to the electro -plater or to the
molder in charge, who will make as
many copies as desired."
Unfortunately, this did not come to
pass, so that private recording on discs
remained a relatively difficult thing
for many years. In 1910, however, the
Edison Bell Co. of England placed
their Eureka home recording outfit on
the market, thereby making home
disc recording feasible-at least for
English buyers. The outfit consisted of
a simple overhead lathe mechanism
driven from the spindle of the phonograph to which it was attached. A
vertical cutterhead, resembling a type
of Columbia cylinder recorder, was
guided across a wax recording blank
10 in. in diameter and about 1/2 in.
thick. After the recording was made, a
reproducer was substituted for the
cutterhead and the recording played
back. The blanks could be replayed as
often as desired, or wiped clean of
existing recording by the use of a
liquid solvent (which must have left a
rather rough surface) or sent to the
factory for processing into shellac
pressings. The outfit sold for two
guineas (about $12.00), and while
there is no reason to doubt that it
made fairly decent recordings, its
fidelity must have been about comparable to that of the home -recorded cylinders.
The first home disc recording
equipment to be placed on sale in

America

probably
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was

the

Pathé Voicewriter, which seems to
have appeared in 1922 or 1923. The recording blank was a disc made of thin
aluminum, about 7 in. in diameter.
The recorder was nothing more than
an ordinary acoustic phonograph re -
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The
Nakamichl
Revolution
An extravagant statement? Not at all.
For the Nakamichi 700 Tri -Tracer cassette
system is so completely different from anything
that has gone before that it truly represents a
quantum jump in cassette technology.

A brilliantly engineered instrument, the
Nakamichi 700 is an extraordinary blend of
electronic and mechanical sophistication.
To cite a few innovative examples, three
separate heads-erase, record, playback-afford
off the tape monitoring, but more importantly,
extend flat frequency response to beyond 20,000
Hz. A closed-loop dual capstan system employs a
servo-controlled d.c. motor to maintain rock steady, constant speed and a second motor takes
over in fast forward and rewind. IC logic and
feather -touch solenoids control all tape functions. A built-in record head azimuth -alignment
beacon insures perfect recordings every time.

But enough. An extended technical description
goes far beyond the scope of this ad.
Far more persuasive, we think, are these
comments from a Hirsch-Houck Laboratories
Test Report that appeared in the December
1973 issue of Stereo Review.
"As our test data indicate, the Nakamichi 700
is an extraordinary cassette recorder... With
Nakamichi Cr02 tape, the performance was...an
almost incredible ± 1.5 dB from 46 to 22,500
Hz...The noise level, referred to the 3 per cent
distortion level, was very low... 57 dB without
Dolby and -62.5 dB with Dolby"
They go on to say, "We could not measure the
700's combined wow and flutter because it was
below the residual level of our test tape"
Summing up, the Report declares, "...we
would rank it (the Nakamichi 700) as the best
cassette recorder we've tested and one of the
best tape recorders of any type we have ever

-

used"
See and hear the Nakamichi 700 and the companion Model 1000 at your dealer now. Then go
out and start your own little revolution.
For complete information and the name of
your nearest dealer write: Nakamichi Research
(U.S.A.),Inc., 220 Westbury Avenue, Carle Place,
N.Y. 11514. In California: 1101 Colorado Avenue,
Santa Monica 90404.
PERFECTION THROUGH PRECISION.

NAKAMICHI
Check No. 20 on Reader Service Card
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producer, equipped with

a

sapphire

stylus that creased the aluminum to
create a groove. If the metal was cut
or scratched instead, the reproduction became undesirably noisy. The
recorder was heavily weighted to provide the pressure needed to indent
the surface of the blank, and the
entire assembly was mounted on a
long steel arm that could be attached
to a bracket in some convenient corner of the phonograph cabinet. There
was no overhead lathe mechanism to
guide the recorder across the blank,
so Pathe used a metal "tracker" disc,
the grooves of which were engaged
by a second needle, mounted in a
hinged chuck built into the recorder
arm. This guided the arm and recorder across the disc so as to make a
proper spiral groove. have not seen
all of one of these outfits; I found a
recorder in its arm several years ago,
but the mounting bracket, tracker
disc and recording stylus were missing. Also, I have only seen an empty
envelope for one of the aluminum
blanks, from which was able to de-

tern was distinctly low -fi, and
technicians in the studios had a variety of expedients to help it along that
were beyond the capability of the
average person: sound reflecting panels, platforms upon which some
musicians had to sit in order for their
instruments to be picked up by the recording horn, and specially modified
instruments including the Stroh
violin, which had a sort of megaphone built onto it to focus its sound
at the horn.

The next home disc recording
equipment to be offered for sale
appeared in 1930, when the Presto
Company offered a recorder that
used aluminum discs, similar to those

I

I

duce the approximate diameter of the
disc, and to confirm (from the printed
instructions) the workings of the system. From the fact that the recording
stylus and guide needle are separated
by exactly 11/2 in.
deduce that the
diameter of the tracker disc must have
been about 4 in., and that the usable
recording area of the aluminum blank
must have been only about 11/4 in.
(perhaps less if the disc was much less
than 7 in. in diameter). At the recommended recording speed of 80 rpm,
recording time could not have exceeded a minute and a half.
Also during the twenties, several
concerns sold pre -grooved zinc discs
on which one was supposed, in theory
at least, to make recordings using any
disc phonograph. (These were
acoustical, remember.) You put a
fresh steel needle into the phonograph reproducer, and, using a megaphone to concentrate the sound,
spoke or sang as loudly as you could
into the horn of the machine. The
needle was supposed to engrave the
metal at the bottoms of the grooves in
the blank, making a recording, but
have yet to find one of those zinc
discs (and I've seen at least a dozen)
that had an audible signal in it. The
discs, all 6 in. in diameter, were sold
under such names as Echo -Disc,
Rekordo, Rekord, Marvel, and Repeat -a -Voice. They still turn up occasionally with old phonographs.
Home recording couldn't begin to
come into its own until adequate
microphones and amplifiers became
available as adjuncts to the disc recording process. The acoustical sysI

I

Fairchild Camera disc recorder
used in the Path Voicewriter. The
Presto recorder, however, used a

feedscrew mechanism to guide the
recorder head across the blank, and a
microphone and amplifier to drive
the recorder. As with the older Pathd
system, the Presto recorder creased
the surface of the aluminum disc
without tearing or scratching the
metal. Application of a lubricant to
the surface of the blank was helpful in
minimizing the danger of this. The
aluminum disc recordings had a
sound quality that was generally quite
satisfactory, although the surface
noise level was rather high.
In 1931, RCA Victor offered their

home recording system, which was
built into the Model R-57 radio -

phonograph combination. Harking
back to the concept of the Echo -Disc,
they used a pre -grooved recording
blank made of soft plastic. The
magnetic pick-up head of the phonograph doubled as a recorder, using
appropriate switching circuits. A
special blunt -tipped steel stylus was
used both for recording and playback of the plastic discs. The tip of the
stylus was of such a size and shape
that it rode along the tops of the
groove walls, deforming the plastic in
the recording process. This use of a
special type of stylus for recording
and reproduction meant that the
records could not be satisfactorily
played back with a standard phonograph stylus. The 2.7 mil, 78 rpm styli
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of today are unable to ride the tops of
the groove walls, where the sound
modulation is concentrated, but track
the lower portions, where there may
be no sound at all, or so little that the
signal is very faint and of poor quality. It is possible to get improved results from these records with a special
stylus, but the signal-to-noise ratio is
still unfavorable. It is safe to say that
pre -grooved recording blanks never
worked very well.
When vinyl acetate and similar plastic instantaneous recording blanks
became available around 1933, the
owners of the earlier aluminum disc
recorders were able to modify their
equipment to use them, with improved results, and home disc recording began at last to come into its
own. Most home recorders were
either part of a radio -phonograph
combination, or were designed to
accept signal inputs from other
sources than a microphone, so that
many people made a hobby of recording radio broadcasts off the air.
There are some LPs available today in
which certain cuts by some of the
famous bands of the late 30s and early
40s are taken from such home recorded airshots.
The acetate disc recorder remained popular through the 30s and
well into the 40s, when magnetic tape
recorders had become sufficiently
perfected and low in price to displace them. Magnetic recording had
been around since the late 1890s,
when Valdemar Poulsen, a Danish
electrical engineer, invented the Telegraphone, a device that recorded
magnetically on flat steel disc or steel
ribbon. Poulsen had devised it originally as a means of making more efficient use of telephone circuitry;
messages were to be recorded on the
Telegraphone, transmitted at high
speed on the telephone line to their
recipients, who would record them at
high speed and then reproduce them
at normal speed. We have already
seen how this multi -speed recording
and playback capability was used in
radio transmissions during World War
I. The Telegraphone's main disadvantage was that its signal level was
not very high, and since biasing of the
recording medium had not yet been
thought of, the distortian must have
been high enough to make its use for
anything other than voice recording
impractical. The a.c. biasing technique was conceived by two American researchers, W.L. Carlson and
G.W. Carpenter, who were investigating magnetic recording for the U.S.
Navy.
The oft -told story of the capture of
Radio Luxembourg in 1944 by the Al -
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fdback.
flau it puts back
thE sound you'vE bEEn

missing.
We've also improved the
performance in other ways.
Our dual -cabinet
design, for example, permits
us to put our 15" woofer in
the type of geometric environment that's long been
recommended-namely,
a cube -shaped cabinet of
own. And the two tweeters
flank the midrange driver
e other cabinet are
ed at 30°

Until recently, there was a
substantial amount of distortion
inherent in all loudspeakers.
As specialists in components
for the professional and the serious
audiophile, we were determined to
do something about this. And now
we're pleased to introduce the
result of this determinationthe C/M Model 15 Servosound

Feedback System.
AIID CORRECTS
Designed to incorporate the principle
of negative feedback, our remarkable
new floor -standing three-way Model 15 actually
detects potential distortion and corrects it.
Here's how. A built-in servo -sensing
network; designed as a theoretically perfect
speaker, compares the
Model 15's
DETECTS

es, for

titer horizontal

dispersion.
In addition, our built-in
room controls enable you to
compensate for the acoustics
and size of your room.
If your dealer doesn't yet
carry the C/M Model 15 Servosound
Feedback System, just drop a line to C/M
Laboratories, 327 Connecticut Avenue, Norwalk,
Connecticut 06854. We'll not only mail you
additional information on the Model 15, but, if
you wish, we'll arrange a demonstration foryou at
a dealer in your area. (No obligation, of course.)
Hear C/M's Model 15 soon.
And then move ahead to feedback-

mechanical
output with the
amplifier's
electrical input.
The servo
network then

sends the amplifier a sufficient correcting voltage
to make the Model 15 virtually distortion -free?
SEPARATES -THUMPS" fROM "PLUf1KS"

get a sound with a clarity and
definition you may not have believed possible.
You'll even be able to distinguish between the
"thump" of a bass drum and the "plunk"
of a bass violin.
What's more, we haven't just settled for a
speaker response with almost no distortion.

at its finest.

You

Check No.

10

C

LABORA lOR/ES
EXCEPTIONAL COMPONENTS FOR THE EXCEPTIONAL EAR.

1.

.or a more detailed explanation of closed -loop servomechanisms. see Servomechanism
and Regulating System Design. by H. Chestnutand R. W Mayer, published by John W ley & Sons.
able to just about eliminate harmonic, modulation, amplitude, phase, bandwidth and
dynamic range distortion.

2. We're

on Reader Service Card
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TOY°

Peak Level Meter
You can enjoy

professional
recording!

lied forces, and the discovery there of
a
German -installed Magnetophon,
tends to obscure the fact that research and development in magnetic
recording had also progressed well in
America. The best-known American made magnetic recorder was the
Brush "Soundmirror," models of
which were placed on the market as
early as 1939. The tape sold for use
with this instrument was paper -

7

TOYO

PEAK

LEVEL

METER

is

?

"

a

magnetic -type, built-in meter using a
needle indicator. The uncomplicated design relies on Toyo's great experience,
high level technology, and extensive
background as the first producer of the
magnetic -type built-in meter.
The meter precisely indicates signal level
peaks even in complex audio signals, and
thus it can correctly monitor either SIN
ratio (caused by a low signal level from
amp, tape deck, etc.) or distortion at high
frequencies (with too high a signal level).

A-Weight-Limiting Lug.
B-Weight-Limiting Loop.
C-Rim of Recorder Weight.
C

(Patent Pending.)

J-Recorder Weight.
D-Recorder Arm.
E-Sapphire Point.

F-Foot

SPECIAL FEATURES

of Recorder Arm.

G-Glass Diaphragm.
H-Rubber Gasket.
I-Paraffine Wax.

Thanks to special materials, the meter follows

level changes six times faster than the conventional VU meter, needing only 0.05 to 0.06 seconds to respond, while the normal VU meter
responds only after 0.3 seconds.
The meter has excellent sensitivity over a
wide range, from -40 dB to +5 dB, so your
amplifier, tape deck, etc, can easily be

J-Rim of Recorder Weight.
K-Hinge Screw.
L-Hinge.
M-Ball Joint.
N-Tube.
O-Tube Pin.
W-Notch in Rim of Weight.
X-Slot in Rim of Recorder.

upgraded.

The circuit

block consists of a logarithmic
compression portion, full -wave rectification
portion, integration circuit, and meter driving
circuit. The meter is specially designed to
widen dynamic range and indicate peak signal
level very accurately.
The circuit blocks are built directly into the
meter itself, as is a bulb for indirect lighting.
Markings are specially designed for good
legibility. The unit is low cost and light in
weight.
Color of scale plate: black and brownish
ivory.

SPECIFICATIONS
Indication Range
Frequency Deflection
Input Level
Input Impedance
Lamp
Responding Time (At start

-40dB-

+5dB

40Hz-20KHz ±0.5dB
0dB

-1V

rms
100K32 or more

AC 6,3V 14OmA
up)
msec. or more
1

Recovery Time
Power Supply
Power Consumption

About 2.5 sec.

24V±1V
360mw or less
DC

,so
M

(Face)
76.0, 44

6].0

1.0

-4.

I40+- 29-I

TOY() CORPORATION OF AMERICA
800 West Sixth Street, Suite 1730
Los Angeles, California 90017
Phone (213) 485-1748

Toyo Musen Co., Ltd.
Tokyo, Japan
Check No. 37 on Reader Service Card

Cross section of Edison cutterhead.
backed, but Brush wrote a letter of inquiry to the Minnesota Mining &

Manufacturing Company (now

known as 3M and famous as the
makers of Scotch tape), asking
whether the company could produce
a plastic -backed magnetic recording
tape. They could, and did, and shortly
after the war, magnetic recording
entered its years of growth which
have continued to this day.
It might be interesting to note that
the first use of tape to record classical
music took place in 1936, when the
officials of BASF, the first producer of
magnetic tape, used some on a borrowed Magnetophon to record a concert by the London Philharmonic
Orchestra under the baton of Sir
34

Thomas Beecham. The concert was
given at the factory by special invitation of the BASF executives. This
historic tape recording survived the
war, and has been recently reissued,
some 37 years after the original concert.
The first use of tape in broadcasting in this country was made in 1947
by the producers of Bing Crosby's
radio show. The program was transcribed on 16 -in, acetate discs, but
because the show was assembled by a
montage method, combining segments previously recorded, costs
were undesirably high and sound
quality poor, due to loss of quality in
dubbing. Faced with the unpleasant
alternatives of accepting as inevitable
the poor sound or being compelled to
do the show live, Crosby and his producers decided to try tape. The results of a demonstration pleased them
so much that they began to tape the
show for broadcast, starting in October of that year. It was not too long
before the networks adopted tape for
their own use. Now the average radio
station would be almost completely
silenced without tape, and few stations, if any, still have their old acetate
disc recording equipment.
The various forms of cartridges and
cassettes were developed to eliminate
the bother of changing reels and
threading tape, which most people
(the writer excepted) seem to consider a nuisance. Improvements in
oxide formulations and the tape itself
have brought us improved durability
and better response at lower speeds.
Cartridge and cassettes have also
made it possible to have music almost
everywhere-in cars, boats, aircraft,
and even on farm tractors. Collectors

of historic recordings can benefit, too,
in that historic records can be easily
copied with little loss of sound quality, and the copies thus made duplicated as extensively as necessary,
where it would not be economically
feasible to reissue the record in disc
form. Undoubtedly the end of development in tape recording has not yet
come.
If you've ever heard any older
home recordings made on equipment similar to what I've described
here and chuckled indulgently at
their shortcomings,
suggest you
keep this in mind: it was only the
enthusiasm of the earlier hobbyists
that provided the incentive for improvement of product whose fruits
we enjoy today, with our cassettes,
tape recorders and, if you can afford
it, videotape gear. So enjoy your
equipment, but don't bet that something won't come along after a while
that will make it as obsolete as the
I

cylinder phonograph

is

today!
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FREE 1975

Heathkit

Catalog
audiophile's guide
The

to kit -form savings

Our latest catalog contains the world's largest
selection of kit -form stereo & 4 -channel components, along with speakers, cabinets & accessories
plus over 350 other exciting Heathkit products for
every interest and every budget. And it's yours for
the asking
just fill out & mail in the coupon below!
For over 27 years, we've made superb electronic
equipment that anyone can build even with no
prior knowledge of kit building or electronics.

-

-

-

Our assembly manuals are famous for guiding you
step-by-step. Friendly technical consultants at our factory are ready
to help you at the first sign of a problem and expert service is available coast -to-coast. As hundreds of thousands of customers will tell
you, we won't let you fail!

AR -1500A Stereo Receiver

Dolbyt Stereo Cassette Deck

Without a doubt, one of the world's finest receivers. The amplifier delivers 60 watts, min. RMS, per channel into 8 ohms at less
than 0.25% total harmonic distortion from 20-20,000 Hz. And the
AM and FM sections measure up to equally impressive levels of
performance. An outstanding receiver, yet even a novice can
build it.
399.95*
Kit AR -1500A, less case

Top performance at an easy to afford price. Bias adjustments for
regular and chromium dioxide tapes. With Cr02 tape and Dolby,
frequency response is typically 40-14,000 Hz, ±3 dB with -58
dB hum and noise. The reliable transport comes factory -assembled and aligned. Just wire the plug-in circuit boards and perform the final assembly. With test tape and blank cassette.
Kit AD -1530
259.95*
tDolby is

See our complete line of stereo & 4 -channel
components send for your FREE Heathkit catalog.

-
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Rotating mill part full of steel
balls mixes oxide particles
with plastic binder to make
thick, wet slurry.

Making Tape
Joseph Kempler*
current high standards of tape recording should be shared by the tape recording
equipment manufacturers and by the blank tape
manufacturers, for while the equipment maker has contributed major improvements in his machines' heads, electronics, and transports, the tape manufacturer has produced higher energy tapes with precision construction
through improved manufacturing technique. To help the
reader understand the tape makers' role, this artide offers
CREDIT FOR the

relatively simple descriptions of most of the processes we
use to make premium quality tapes designed to meet the
widest variety of consumer and equipment requirements.
While today's magnetic tape is produced for a great number of specific needs, this discussion will be confined to the
manufacture of audio tapes for the consumer.
Magnetic tape is produced by a continuous manufacturing process in which rather few basic ingredients are transformed into a recording tape with precisely defined performance properties. Each step in the chain -like process is
critical, however, and is dependent on the previous step.
Nothing can be permitted to go wrong at any point in the
*Manager, Marketing Technical Services
Capitol Magnetics
Los Angeles, Calif.

process, or the entire batch of tape may be out of specification with little, if any, opportunity for correction. This means
that strict controls must be maintained during the entire
process, for any testing which is done on the finished product is at best a confirmation that everything went well.

Raw Materials
Four basic raw materials are used in the production of
tape: magnetic oxides, binder components, solvents, and
the base film.
Magnetic Oxide. The most common and still the most
popular magnetic material for tape is iron oxide, used exclusively for all open -reel tapes, 8-track cartridges, and a
vast majority of cassettes. Although chromium dioxide enjoyed an upsurge for a while in cassettes, its popularity
appears to be on a plateau. One of the reasons is that new
iron oxides and novel methods of processing have made
possible new iron oxide cassettes which are in many respects indistinguishable from chromium dioxide and yet are
less expensive and have other desirable features. Chromium dioxide, of course, really has been instrumental in
bringing the art of cassette recording to present day standards.
This article will concentrate then, on the manufacture of
single -coating, iron oxide tape.

AUDIO APRIL,

38

www.americanradiohistory.com
AmericanRadioHistory.Com

1975

When the magnetic oxides first arrive at our manufacturing facility, they are subjected to thorough testing. Using
electron microscopes, quality control inspecto-s check particle size and distribution. Particles vary between five and 25
millionths of an inch in length and have a needle -like shape
because the length of each particle is about five to 20 times
its diameter. Particle size must be checked because different sizes are used for different products; the smaller the
particle, the lower thé bias, a situation which contributes to

Milling Media
and Oxide -Slurry
Preparation

audible hiss.
The inspectors also look for "cleanliness" of particles.
"Unclean" particles have arm -like branches and tiny cavities which result in lower tape quality. All material not
passing inspection standards is returned to the manufacturer.

The iron oxide is also examined for its magnetic properties. Probably the most important parameter subject to intentionally large variation is the coercive force, which is the
magnetizing force necessary to reduce the residual magnetism to zero. Oxide which has a high coercive force will require higher bias and record levels than a lower coercive
force material. It will also require a higher erase current for
the same amount of erasure. The lower recording efficiency of such a material is compensated for by its greater resistance to demagnetization, which helps strengthen the demagnetization -prone high frequencies. As a result, high
coercivity tapes usually have better high -frequency sensitivity and overload properties than low coercivity materials.
Coercive force and other magnetic properties, such as
remanent and saturation magnetization which determine
the material's potential storage capabilities, are measured
with various instruments such as vibrating sample magnetometers and hysteresis loop tracers.
While still in their powder form, the magnetic materials
are also subjected to a variety of chemical and physical tests
to determine ease of dispersion, acidity, impurity level, and

similar variables which affect the subsequent manufacturing processes and the tape quality.
Binder. The binder consists of one or more plastic resins
which determine the physical properties of the tape coating and, to some extent, recording properties. Its purpose is
to bind all the oxide particles together into a srrong but flexible coating and to provide a permanent bond between the
coating and the film base.
Depending on the application, a number of additives may
be used in the binder to modify certain properties: plasticizers can be used to make the coating more flexible, lubricants to reduce friction and wear, conductive agents to reduce static charges. Wetting agents, stabilizers, and fungicides may also be added.
The binder resins and the additives are quality inspected
in the raw material form with infra -red spectrometers which
accurately analyze each ingredient for its composition and

freedom from impurities.
Solvents. The purpose of the solvents is to completely dissolve the binder resins, producing a liquid dispersion suitable for coating on the polyester film base. The solvent
serves as a temporary vehicle to make the dispersion and
coating possible. After this is done, the solvent is evaporated entirely out of the coating.
Incoming inspection for solvents includes checks for contaminants, boiling points, and solubility; gas chromatographs and similar devices are used.
Base. Polyester film is the most widely used base for magnetic tapes today because of its superior strength, stable
dimensions (even when exposed to extreme climatic conditions), and its resistance to attack by chemica s which destroy other plastics.
Polyester film is available in a number of thicknesses, each
designed for a specific type of tape product. For instance, 1
AUDIO

MILLING ACTION DURING MILLING CYCLE
mil and 1.5 mil thick polyester is used exclusively tor open reel tapes. The new standard thickness for 8 -track cartridges is 0.75 mil. Cassette tapes are 0.5, 0.3, and 0.25 mil
thickness for 60-, 90-, and 120 -minute lengths, respectively.
Because of the extreme thinness of film used in cassettes,
the polyester for this application is tensilized. This is a special pre -stretching process performed by the film manufacturer which increases the tensile strength nearly two times.
Base film is also subjected to a large assortment of quality
control measures before manufacture ever starts. It is tested
for strength, thickness, smoothness, cleanliness, freedom
from wrinkles and physical stresses.

Manufacturing Process
Once all the inspection and quality control tests are
completed, the raw materials are cleared for production.
Milling. The first step in the manufacturing process for recording tape is the blending and mixing of all the formulation ingredients. We do this in a ball mill, a large rotating
drum partially filled with steel balls. When the drum is set
into motion, the balls cascade through the mixture, called
slurry, and create the type of agitation and blending action
necessary to produce the desired dispersion.
The ultimate purpose of milling is to produce a dispersion where each oxide particle is coated with a thin layer of
binder and separated from all other oxide particles. In spite
of the massive nature of this operation, it is indeed a delicate and precise process. Insufficient milling, for instance,
results in an incomplete dispersion where large groups of
iron oxide particles are clustered together, causing undesirable magnetic interactions. These interactions manifest
themselves as increased hiss level, lower output, variations
in uniformity, dropouts, and even local weak spots in the
coating, which can eventually cause shedding, wear, and
additional dropouts. Excessive milling can be just as harmful and may show up as a loss of high -frequency response,
increase in layer -to -layer signal transfer (print through),
and, depending on the formulation, may also cause a weakening of the entire coating.
Tapes have been greatly improved in recent years by progress in milling technology. Current methods of dispersion
have resulted in reduced interaction losses and permitted a
substantial increase in coating density without weakening
either the physical or the electrical properties.
Coating. Once the slurry has reached its optimum dispersion level, it is brought to the coating machine to be
joined with base film.
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coating. The drying tunnels are divided into a number of
zones with individual means of adjusting the drying state by
controlling air temperature, velocity, and volume. A drying
rate which is too fast or too hot can cause some of the solvents to evaporate or boil off too rapidly, producing tiny
pinholes and craters in the coating, which in turn will cause
dropouts or noise pops. On the other hand, if the drying
cycle is too slow or incomplete, the tape may be tacky and
stick to itself, or even worse, may cause build-up on the recording heads and produce severe losses of output.
Surface Polishing. Before the tape leaves the coater, it is
squeezed between two or more very highly polished rollers
under great pressure and high temperature. This process
uses the super -smooth finish of the calendering rolls to
create a nearly glasslike surface on the tape which has an
average finish depth of only a few microinches.
Not all audio tapes require the same degree of polish. The
finest polish is usually reserved for premium cassette tapes
in order to improve output at high frequencies, since for
best high -frequency response, the tape must maintain intimate contact with the record and play heads. Even the
slightest spacing between the head and the tape will introduce severe losses. For instance, a 10-kHz signal recorded
on a casette at 11/4 ips will suffer a combined record and
playback loss of about 6 dB if there is only a ten microinch
spacing between the tape and the heads. This type of separation can easily result from an unpolished surface since
any roughness, even sub -microscopic in size, causes only
the high points on a tape surface to come into contact with
the heads. This also illustrates the need for cleaning and
maintaining the heads of the recorder.
Slitting. When all operations performed on the coating
machines are completed, the tape is wound onto large
cores. These enormous rolls are then transported to another
section of the plant where they are slit into hundreds of
reels of tape in a single operation utilizing rotary blades. Slitting is done at very high speeds but under stringent control
so that the film is cut in a perfectly straight line.
Consumer sound recording tape is slit to either of two
widths. All open reels and lubricated tapes for 8 -track cartridges are slit to a width of 0.246 inches ±2 mils. Cassette
tape is slit to 0.149 inches +1 mil.
Good guiding and trouble -free operation on the recorder is to a large extent dependent on the accuracy of slitting.
For instance, width tolerances must be accurately maintained. Clearly, a tape which is too wide will stick in the
guides or become damaged at the edges if forced to run
under these conditions. Loss of output and dropouts on the
edge track will very likely result as well. A tape which is too
narrow may mistrack and cause output variations in edge
channels and, in some cases, cause crosstalk.
Even if the tape is slit to the right width, but not guided
through the slitting knives in a straight line, the tape will be
skewed or "snaky." Snakiness of this type will produce large
variations in the high frequency signal because the tape is
moving past the head with a constantly varying angle with
respect to the head gap, changing the azimuth correspondingly.
After the tape is slit, the individual pieces are usually
wiped on both sides to clean off any loose debris generated
during slitting. It should be pointed out that a slight amount
of oxide deposit on the heads or on the pinch roller is not
abnormal however. Some dirt accumulation must be expected because no matter how cleanly the edges are slit,
they can never be as smooth and as free of debris as the surface. Also, as the tape edges rub against the guides, heads,
and reel flanges, a slight edge polishing takes place, causing
new debris accumulation, which is then deposited on the
heads or pinch rollers. This is one of the many reasons why
regular cleaning and maintenance of the recorder is neces-

On the take-up side of the slitting machine, the slit and
cleaned tape is wound onto the various reels. Most 71/2 -in.
open -reel tape for home recording is wound directly onto
plastic reels. Tape for 101/2 -in. reels, however, is normally
wound on plastic or aluminum NAB hubs, with the metal
flanges attached later.
Lubricated tape for 8 -track cartridges is wound on large,
14 -in. diameter pancakes, which hold 8,400 or more feet.
These pancakes, without flanges, are then transferred to the
cartridge assembly department where they are loaded into
8 -track plastic housing. The same pancakes, incidentally, are
also shipped to music duplicators throughout the world
who record music on them at 120 inches per second, then
load them into cartridges, and make them available as prerecorded 8 -tracks.
Cassette tape used for loading into blank cassettes must
be specially prepared before shipping to arrange for the
provision of leaders. To accomplish leadering in an efficient way, the jumbo rolls of cassette tape are rewound, and
at specific intervals of length, a section of full -width leader
material is spliced in. The intervals depend on the desired
length of tape in the cassette to be manufactured. For instance, if 60 -minute cassettes are to be manufactured, the
leader is spliced in every 282 ft.; for 90 -minute cassettes, the
length becomes 422 ft., and so on.

sary.

second.

Final Assembly
Once slitting is completed, final assembly can begin. For
each format the process is different.
Open Reel. Since reel tape is already on hubs, it is nearly
ready for shipping. First it is visually inspected, and then
bulk -erased to bring the noise level down to the virgin state.
8 -Track Cartridge Assembly. Since the 8 -track cartridge is
designed to operate continuously in one direction, without
rewinding, the cartridge has no reels and the tape is wound
on a platform in a closed loop, with no ends. In operation,
the tape feeds from the inside of the pack, driven in clockwise direction by the built-in pinch roller and the recorder's capstan, and travels past the various guides, the heads,
the pinch roller, and back onto the outside of the tape pack.
Because pack diameters differ between take-off and takeup points, all tape layers within the pack of a cartridge must
continuously slide on each other to adjust the running tension and also to provide wow -free, flutter -free motion. A
good cartridge should run for hundreds of hours with no increase in tension or motion disturbance. To accomplish this,
we employ a special lubricated coating on the back of the
tape which substantially reduces friction and extends cartridge life.
This lubricant must also run cleanly. Any dirt deposited
on the heads causes severe high frequency losses. It must
not cake up on the pinch roller either, since this produces
slippage, wow, and speed changes. Finally, the lubricant
must not transfer to the oxide side of the tape, or it would
cause dropouts.
The assembly of 8 -track cartridges begins by unwinding a
precise length of tape from the 14 -in. pancake directly onto
the cartridge platform. The platform and various components of the cartridge including the pressure pad and pinch
rollers are then assembled into the base and the cover is
snapped into place. The two ends of the tape hanging out
from the cartridge opening are cut to a specific length to
form a "drop loop." These ends are then spliced together
on the oxide side using a metallic splicing tape, the track
switching foil, which is designed to automatically switch between the four pairs of stereo programs recorded in the 8track cartridge. All recorders and players for 8-track are
equipped with a head that moves up and down in response
to the switching action. Many users record right over the
splice since the interruption in sound lasts less than half a
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NEW. INNOVATIVE. BOSE.
The first Direct/ Reflecting bookshelf loudspeaker
The Bose Model 301. The first and only system to offer the
spaciousness and clarity of a Direct/Reflecting loudspeaker
with the convenience and beauty of a bookshelf enclosure.
Speaker design and performance from the same engineering
that produced the internationally famous Bose 901e and
501 speaker systems.

The Bose Model 301 began as a unique engineering challenge:
create a small, low cost Direct/Reflecting loudspeaker with
maximum flexibility of placement and truy exceptional
sound. The end result incorporates three significant developments not available in any conventional speaker:

Asymmetrical Design: each Model 301 radiates a different
spatial pattern to the left and right side of the room,
provicing stereo reproduction that expands beyond the
spacing of the speakers. Consequently, each speaKer
of a stereo pair is constructed as a mirror image of the other.
A Direct Energy Control: a control located at the top of
the cabinet allows you to select the proportion of direct to
reflected sound at high frequencies to produce the optimum

spatial characteristics for your particular room.

A Dual Frequency Crossover Network: a new approach to

crossover design separates transition frequencies of the
woofer and tweeter to provide an overlap in frequency
response of over one octave. This technique minimizes
localization of sound to the woofer or tweeter alone,
and produces unusually smooth response through the
middle frequencies.
Each of these developments solves a particular problem
associated with designing a small, low cost Direct/Reflecting
loudspeaker. Now you can enjoy the "sense of presence" that
only a Direct/Reflecting speaker can offer. Stereo reproduction that expands beyond the spacing of your speakers to
accurately place the sound of instruments across the entire
breadth of your listening room.

The new Bose Model 301 Direct/Reflecting Loudspeaker.
A sound quality that you will find extraordinary from so
compact a speaker and at so low a price.
For a full -color brochure on the Model 301, write to us at
Room A3.
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Cassette Assembly. In the assembly of cassettes, the preleadered tape on the large reels is transferred to the cassette
hub. The leader is securely fastened to one hub and the tape
is wound on the hub until the following leader appears. This
leader is cut and the end fastened securely to the other hub.
The two hubs are then inserted into the cassette half, along
with other components, such as anti -friction liners, rollers,
shield, and pressure pad. The cover is put on next and is
screwed or welded together to form the finished cassette.
The labels are attached last and the cassettes are packaged
into the various type of boxes.

Final Testing
In addition to important process control tests performed
during manufacturing, quality -assurance tests are performed on the finished product to check the product for
conformance to specifications. All tapes undergo this
testing, including tape which will be loaded into cartridges
and cassettes.
The three kinds of tests conducted are physical tests, to
measure such parameters as width, thickness, density, tensile strength, friction, scratch resistance, surface smoothness, head abrasion, and temperature and humidity stability; magnetic tests, to check coercive force, residual flux
(remanence), residual flux density (retentivity), and the
squareness of the hysteresis loop; and recording performance tests, to check frequency response at various speeds,
distortion, uniformity, noise, dropouts, print -through, and
even the compatability of the tape with various recorders
and their specific bias settings.
While physical and magnetic tests are standardized and
do not vary with the application, recording performance
tests are always geared to the particular use for which the
tape is intended. Recording equipment used for performance tests consists of professional recorders equipped with
heads and adjustments typical of home use conditions. In

addition, some tests are performed on a large variety of different home recorders to see how the tapes will behave
under somewhat less than ideal laboratory conditions.
Besides tests which are done on the tapes themselves
prior to assembly, finished blank cartridges and cassettes are
also subjected to complete quality assurance testing. Eight track cartridges, for example, are tested for wow, flutter,
and tension using new blank cartridges as well as ones hundreds of hours old. The tests are done under ambient con-

ditions as well as the extreme temperature -humidity conditions which will be encountered in cars, boats, and other situations where cartridges are commonly used. Since 8 -track
players are often given little preventive maintenance by
their owners, primarily because cartridge players are used
principally away from home, particular attention is paid to
accurate and trouble -free operation under unfavorable
conditions of use and maintenance.
Cassettes, too, are checked for wow and flutter, torque
requirements, smoothness of motion, and life. They are also
checked for recording performance in the cassette since this
cannot be accurately determined by pre -testing because the
cassette plastic housing serves as the alignment surface in
the machine and thus, at least partly, determines the
azimuth adjustment between the head and the tape. A good
cassette housing is made with precision molds from stable,
warp -resistant plastics, and is assembled with great care to
maintain the alignment of which the plastic parts are capable. Response tests measuring the effects of plastics are
performed on the number of cassette recorders ranging
from the simplest decks to the most elaborate three -head
machines.
By now, most of you have probably concluded that a lot of
effort goes into production of quality magnetic tape. Indeed, it takes a keen attention to manufacturing controls, a
great deal of experience, and extensive quality control testing to produce this miraculous recording medium.
uen
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The MAGNEPLANAR Tympani, based upon
proven concepts, is an important advancement
toward the theoretically perfect speaker.
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power playmates-the TU -7700 tuner and the AU -7700
amplifier are made for each other- by design.
The TU-7700AM/FM stereo tuner, a breakthrough in tuner development, has far less
distortion and wider stereo sound separatn than comparable tuners.
Selectivity and sensitivity figures are so good as to be almost unbelievable. And this is a
fitting component companion for SANSUI's AU -7700, a star at the top of the line of SANSUI's integrated amplifiers.
55 Watts per channel minimum RPM into 8 Ohm load from 20Hz to 20KHz
with no more than 0.1% total harmonic distortion.
Separate or together -power houses both of them. Hear either the TU -7700 and/or the AU -7700 at your
nearest SANSUI franchised dealer and be sure to pick up your free copy of
"The Sounds of SANSUI" or write directly to us.
SANSUI's

SANSUI ELECTRONICS CORP.

Woodside New York 11377. Gardenia, California 90247. SANSUI ELECTRIC CO. LTD. Tokyo, Japan
SANSUI AUDIO EUROPE S A. Antwerp, Belgium ELECTRONIC DISTRIBUTORS (Canada) B.C.
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VIEWERS something
they can't get at home, the
movie makers said, and they
will come back to the theaters-with
their dollars. With this in mind, and
spurred on by the phenomenal success of such spectacles as The Poseidon Adventure, Universal Pictures
hatched a plan early in 1974 for the
disaster film to top all others-nothing less than the destruction of Los
Angeles by a mammoth earthquake.
The crowning touch would be the
physical sensations of a quake created
by an ultra high power, low frequency sound reinforcement system.
Universal first needed to demonstrate the acoustical and economic
feasibility of the project and then find
a manufacturer to supply the necessary equipment. Two of their sound
directors, Richard Stumf and W.O.
Watson, recalled the bass performance they had heard at the CerwinVega exhibit at an Audio Engineering
Society Convention and contacted us
to see whether our firm would be inGIVE THE

*Cerwin-Vega,
North Hollywood, Calif. 91605

terested in the project, and if we had
any stock equipment that could be
modified to suit the requirements of
their earthquake idea.

Demonstrations in a Universal
screening room followed, with the
setup consisting of a number of stock
concert bass horns (L-48-DDs driven
by two 18 -in. speakers in a folded 32 Hz horn) and two prototype 28 -Hz
corner horns. Power was supplied by
a bank of 1,200 -watt concert amplifiers, and the signal source was a General Radio pink -noise generator, filtered to remove frequencies above 63

bed Sensurround ® by Universal.
Tape recordings of the 1971 Sylmar
quake that rocked Southern California were analyzed to determine the
frequency distribution of the quake's
energy, and a digital pseudorandom
noise generator was developed to
duplicate the signal's characteristics.
Universal's legal staff began investigating possible liability for damage to
theaters screening the film or personal trauma to viewers unprepared
for the realism of the effect. Demon-

frequency response apparently

strations of prototype equipment
were arranged in Brazil and New York
to assess reaction of viewers.
Because of the low frequency roll off dictated by Motion Picture Academy standards, direct recording of the
effects on the sound track was ruled
out, and a control system was designed, employing pilot tones recorded on an unused audio channel
to control the output of the effects
generator'.

needed to be extended an additional
octave to increase realism, Universal
budgeted some $30 million for three
films using equipment designed expressly for the proposed system dub-

'This roundabout method of achieving the
desired results raises an obvious question:
Why haven't cinema sound standards, es -

Hz.

During the trials, peak SPLs in exof 120 dB were measured in the
theater, and the building's double
stucco walls were given a shaking that
could easily be felt outside the theater. (In fact, complaints were received from the studio commissary,
some 200 feet away.) Even though low
cess
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Belt, rim, or direct drive?

Some reasonably unbiased comments from the people who make all three.

Manufacturers of turntables
with just one type of drive system
-belt, rim, or direct-drivenaturally favor their own. Dual,
however, makes all three, and we
fully agree with Julian Hirsch
who said: "It would make little
difference if the platter were
powered by well -disciplined
hamsters on a treadmill. It is the
end result that counts"

The belt -drive system.

other system. But direct drive motors
require a much more expensive
technology.
The most advanced of all
direct -drive systems is in the Dual
701. Among the exclusive features
of its electronic motor: two sets
of overlapping field coils that
The belt -drive Dual 601. Fully automatic, single play. $270,
including base and dust cover.
provide a totally gapless magnetic
field that eliminates the successive
pulses common to all other motor
designs. Result: almost total
elimination of wow and flutter.

The main benefit of the
belt -drive system is its
How drive system
effectiveness in filtering out motor
performances compare.
vibration. It is a simple system
As measured by the highly
that can be used with light duty
conservative European standard
motors and platters, and lends
(DIN), the performances of the
itself to low-cost manufacture.
rim -drive 1229Q and the belt The rim -drive Dual 1229Q. Fully automatic plus multi -play.
The belt -driven Dual 601 is
$259.95, less base and dust cover.
drive 601 are identical: weighted
not compromised. It employs a
rumble: -63dB; wow and flutter less
high -torque 8 -pole synchronous
than 0.06%. The direct -drive 701
motor which drives a 4.5 pound
does even better: weighted rumble,
dynamically-balanced platter,
-70dB; wow and flutter, less than
taking full advantage of a heavy
0.03%.
platter's flywheel effect to filter
Although the 701
out speed variations.
specifications are more impressive
Thus, music lovers who
than those of the 1229Q and 601,
prefer belt -drive single -play
you are not likely to detect any
design can now enjoy the
difference
unless your other
The electronic direct -drive Dual 701. Fully automatic,
precision and performance of a Dual. singe play. $400, including base and dust cover. components also meet the highest
The rim -drive system.
possible performance standards and
In the rim -drive system, the platter is driven by an
you are an exceptionally critical listener.
idler wheel which disengages when not in play. Since
So much for drive systems.
each part must be machined and carefully qualityWe now suggest you forget about differences
controlled for perfect concentricity, this system is not
among drive systems and simply decide which turntable
inexpensive to make. When correctly made, it will
best suits your requirements for total performance
perform not only precisely, but reliably and durably.
and convenience.
More audio experts-hifi editors, record reviewers,
With a reasonable amount of bias, we also suggest
engineers and music/equipment magazine readersyour decision can be made quite happily from among
own and continue to purchase Duals (with this system)
the three types of Duals now available: Our automatic
than any other make of quality turntable.
models with provision for multi -play, priced from $129.95
The direct -drive system.
to $259.95. The belt -drive 601 at $270. Or the
In direct -drive systems, the motor rotates at record
direct -drive 701 at $400.
United Audio Products
speed and drives the platter directly, without need for
120 So. Columbus Ave.,
intermediate coupling. The result is a somewhat quieter
Dual
Mt. Vernon, N.Y. 10553
and smoother platter rotation than is achieved with any
Exclusive U.S. Distribution Agency for Dual
Check No. 38 on Reader Service Card
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Requirements for the effects sysa very high power
amplifier which would be both stable
and reliable under the unusual operating conditions and a driver -enclosure combination of manageable size
and flexibility to accommodate the
physical demands of a variety of theaters, yet capable of propagating bass
fundamentals down to 16 Hz in a large
theater at levels above 110 dB.
The difficulty of this last requirement can be seen by making some
rough calculations of the amount of
conventional hi-fi equipment required to do this job. A typical 10 -in.
acoustic suspension speaker is specified as developing 90 dB SPL in a typitems included

cal 3,000-cu. -ft. room with

power inof the
system is stated as being down 10 dB
at 30 Hz, so using the theoretical 12
dB/octave rolloff slope of sealed systems, the speaker should be down at
least 20 dB at 16 Hz. Converting decibels to power, and noting that the
speaker handles a maximum of 100
watts, it follows that 10 such systems
driven at full power should be able to
produce 90 dB at 16 Hz in the same
room. Now consider that a goodsized theater has at least 50 times the
volume of the 3,000 -cu. -ft. living
room and that the required sound
levels consume 100 times the power
of this 90 dB reference. Even allowing
put of

Fig.

a

10 watts. The response

At this point, the logistical problems begin to severely reduce the
range of solutions. For one thing,
every theater presented a different set
of physical restrictions and possibilities; what with 500 installations, custom -designing a system for each was

out of the question. Whatever the
final solution was, it had to be easily
produced, yet flexible enough to
adapt to any house, and portable and
uncomplicated enough to be set up
quickly by relatively untrained personnel. All things considered, the
situation was like that faced by a
sound contractor on a major concert
tour.
The horn length requirement was

2-Floor installation with mouth extender, generally placed behind or

front of screen.

in

ONIOn

Fig.

1-Corner installation.

tablished in the 1930s, been up -graded to
keep pace with technical advances in other
areas? The sound quality of a typical film in
a typical theater is poor, indeed, all too
often being inferior to that of a typical auto
radio. This is not the fault of the basic optical or magnetic recording system, which
could be made to give hi-fi response, but
rather of antiquated standards designed to
hide the flaws in the antiquated equipment still in wide use in both film production and projection. The short time available for the development of the Sensurround system did not allow for the modification of theater equipment, thus a parallel system had to be designed to run along
beside the existing house system used for
dialogue and music.

perhaps 10 dB efficiency gain through
mutual coupling of the woofers, we
are still talking about literally thousands of these small speaker systems,
consuming in the neighborhood of
half a million watts of audio power for
the required effect! And, of course,
most of the output at this low frequency would consist of doubling and

other distortion components.
Considerations like these made it
apparent that some radical improvement in conversion efficiency would
be required to make the system practical, for, while 5,000 watts per installation might not be out of the question, 500,000 certainly would be.
Therefore, only the most efficient devices, horns, could be considered.
However, even this decision created
difficulties of its own, because according to classical horn theory a
mouth area of about 300 sq. ft. is required for optimum coupling at 16 Hz
and such a horn would also have to be
impractically long.

48

largely overcome by folding the horn,
since the degradation of response
caused by folding does not become
significant in a well -designed horn
until frequencies far above cutoff are
reached.
To deal with the problem of mouth
area, use of surfaces within the building as reflectors seemed possible.
Horn theory shows that the required
mouth area for optimum coupling
strongly depends on the angle into

which the horn is required to radiate,
and by keeping this angle small, the
mouth size can be reduced considerably without unduly compromising
efficiency. For example, as implied in
Keele [1], a horn radiating into t/e
space (as, for example, the intersection of the floor and walls of a square
structure) need only have about 40
percent of the classical mouth area for
optimum coupling in the octave
above cutoff. If the radiation space is
further constrained by using a tall,
narrow mouth spanning a good por Check No. 11 on Reader Service Card
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you love listening to good music at home, you need a speaker system
that can deliver all the power of the original
performance. Clean, accurate, and distortion
free. Cervin Vega home speakers
are designed to do the job-on as little as 1/10 the power of other systems.
If

40)

-

Residential speaker systems

Professional PA and musical instrument systems

0

music is your living, you know your equipment can
make or break pereotmance. It literally
pays to have the best. With 20 year
experience building efficient, powerful sound
systems for club, studio, and concert work, we know how to get your sound out the way you
want it- every time you play.
If

Or

y

So whether you need a 50,000 watt sound system for your next concert tour, or a set of speakers
that will really make your stereo come alive, check out Cerwin-Vega at one of our dealers. You can't
buy a better piece of equipment-for love ...or money.
Cerwin-Vega; 6945 Tujunga Avenue/North Hollywood/CA/91605
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Send me more information on your speakers
For Money
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Address
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tion of the floor -to -ceiling distance in
a corner, good results can be obtained with much smaller horns. (The
principal effects of too small a mouth
are some attenuation of response in
the region immediately above cutoff
and a periodic fluctuation with frequency of the reflection coefficient at
the horn mouth. Here the nature of
the signal to be reproduced worked
in our favor, since dips in response are
less noticeable in this two -octave low
frequency band of pseudorandom
noise than with continuous tones of
music.)
The final corner horn design is
a modular, folded 18 -Hz horn in a rectangular cabinet measuring 48 in. H.
by 48 in. D. by 20 in. W., which can be
stacked up to four high in any con-

venient corner of the theater, with the
mouths exhausting into the corner

4 tt

driver radiates into a tightly constricted channel, which effects compression loading, raising the overall efficiency and helping to prevent destructively large cone excursions. The
sound path divides in two, curving
around the speaker chamber and expanding at an 18 -Hz flare rate.
There are two principal disadvantages to extreme compression loading: the distortion generated by the
slightly nonlinear relationship between pressure and volume in air,
which gets worse as the amount of
compression increases, and the very
small effective throat area that comes
with high constriction requires an increased length for a given flare rate
and mouth area. Distortion and required horn length are both decreased by a large throat, but the air
load on the driver falls off so fast that
bottoming of the suspension becomes a problem and efficiency suffers as well. Thus, any compression
loading design involves a compromise in the attempt to maintain good
loading down to the horn cutoff fre-

48 in.

48 in

Fig.

Fig.

3-Wall installation with mouth

extender.

(see Fig. 1). An alternative, though less
effective placement in houses lack-

ing a suitable corner is with the cabinets lengthwise along the floor, with
a wooden mouth extender attached
(Fig. 2). This arrangement takes advantage of one reflecting surface, the
floor, as does the wall placement
shown in Fig. 3. Details of an individual module are shown in Fig. 4. The
18 -in. driver faces the rear of the cabinet, utilizing the volume between the
horn sections as a rear chamber. The

4-Cross-section of a single module.

quency and still have acceptably low
distortion.
Perhaps the most challenging problem relating to the speakers was designing a driver which could handle
the extremely low frequency range at
the high power levels required. The
system's specifications stipulate that
each driver used must handle 11/2 -in.
peak -to -peak excursions during the
20 -Hz, 600 -watt free -air burn -in period during final testing. (This works
out to over 300 -cu. -in. displacement
per cycle-comparable to a goodsized automobile engine!) In actual
use, the drivers must be able to sustain a 300 -watt average power input
with a high peak -to -average ratio
without failure.

50

Of the two chief modes of failure,
electrical burnout and mechanical
failure, only the latter proved to be a
problem. While we had already produced voice coils capable of dissipating 1,000 watts indefinitely without
burning out, the very long excursions
and heavy driving impulses developed by the speaker's motor assembly' tended to make short work of
stock cones, surrounds, and spiders.
After experimentation, a combination of cone and suspension and polymer treatments was found that
yielded adequate excursion capability and an acceptably low failure rate.
With the transducer problems
solved, we turned to the amplifier,
beginning with a prototype unit intended for home hi-fi and commercial sound use. This unit, the A-3000,
delivers about 750 watts per channel
into a 4 -ohm load, and this seemed
reasonably well suited to the requirements of the system. It probably
would have been easier and less expensive to design a special amplifier
solely for this use, with a 1 kHz power
bandwidth, for example, since wide band designs using high power, but
slow operating speed transistors are
prone to output stage failure unless
adequate precautions are taken. One
protective measure built into the A3000 is output slew rate limiting, using
networks designed to keep the output transistors from being driven to
saturation when handling very fast
transients. Since a saturated transistor
has a much higher internal capacitance than an unsaturated one, the
drive current required to charge and
discharge this capacitance is greatly
'A widely used method of rating loudspeaker motor efficiency is the "BL product," obtained by multiplying the magnetic flux density, B, in the voice coil gap (in
Webers/meter') by the length, L, of voice
coil wire residing in the gap (meters). The
resulting quantity is an expression of the
driving force (in Newtons) produced per
ampere of voice coil current. The BL product of the Earthquake speakers is 44 N/A or
about 10 lbs./A, as compared with 5 to 10
N/A for a typical low efficiency hi-fi
woofer.
If Academy standards, down 3 dB at 60
Hz, could be up -dated to provide 11/2 additional octaves of bass, 25 to 70 Hz, and one
more octave of treble, 8 to 16 kHz, with
perhaps an additional 20 dB of dynamic
range, the door would be opened to a
whole new dimension in cinema realism.
Even films not dubbed for such a system
would benefit considerably from it. Along
with many others, we feel that the film industry is doing itself a great disservice by
not up -grading its audio standards. The
push for better TV sound is already on;
why not films?

AUDIO

www.americanradiohistory.com
AmericanRadioHistory.Com

APRIL, 1975

Your experience has taught you
the things that make a FINE microphone.
Now treat yourself to a
test experience with the FINEST.

ASTATIC 800 SERIES
CARDIOID AND OMNIDIRECTIONAL

MICROPHONES
Ask your nearest Asiatic Distributor or

write direct for

a

trial installation.

THE BIGGEST NAME IN
PHONO CARTRIDGES, NEEDLES, MICROPHONES

THE ASIATIC CORPORATION / Conneaut, Ohio 44030 U.S.A.

In Canada: Canadian Astatic Ltd., Scarborough, Metro Toronto, Ontario
Export Sales: Morhan Exporting Corp., 270 Newton Road, Plainview, New York 11803, U.S.A.
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reduced, taking much of the strain off
both driver and output transistors
during high speed transitions.
A volt -amp limiting circuit is also
used in this amplifier. Conventional
circuits of this type sense output current, which is fine for purely resistive
loads (since the load current is always
precisely in phase with the output voltage). But most speakers, and particularly those used in the Sensurround system, exhibit a highly reactive impedance at resonance, meaning that the amplifier's output stage

called upon to withstand
near -peak current and voltage simultaneously. A simple limiter circuit
sensing only current cannot respond
to this condition and will remain
may be

cheerfully idle while the junctions
melt in the output devices. The Á3000's system senses a weighted combination of output voltage and current, and whenever this combination
begins to cross the safe -area limits,
the protection circuitry removes the
drive signal from the amplifier.
Many have raised questions about

Again and Again
and Again
Given the time, the patience,
and the money, one can connect*
fifty 303 amplifiers nose to
tail so that the programme goes
through one after the other
gradually deteriorating along
the way.
Deteriorating? The fact is
that apart from a very slight
backround hiss - akin to a
good tape recording the
programme will sound exactly
the same at the end as when it
started.
*Of course one must fit an
attenuator to reduce the signal
back to its original level
between each amplifier.
Send postcard for illustrated
leaflet to Dept.(AU)
Acoustical Manufacturing
Co. Ltd., Huntingdon PE18 7DB.
Telephone (0480) 52561.
-

-

QUAD

Products of
the Acoustical Manufacturing Co. Ltd.
for the closestannroach to the original sound.
QUAI) Is a Registered Trade Mark

mionagiellitarif'=1=I.1-P

the safety of the system, fearing that
some of the old theaters may suffer
structural damage under the battering of high energy sound waves. This
was researched and the consensus of
the engineers was that these fears are
unfounded. The main structural
members of virtually all buildings
resonate below about 6 Hz, and the
Sensurround system puts out virtually no energy below 16 Hz. During
the tests at Grauman's Chinese Theater in Hollywood, however, it was
necessary to install a net to catch small
pieces of the elaborate ceiling moldings which began falling, shaken loose
by Earthquake after decades of surviving real earthquakes.
One interesting sidelight had to do
with the production of the sound
track album for the film. In attempting to get the quake effects on disc,
output from the noise generator was
first transferred to a studio tape machine with flat response to 20 Hz. It
proved impossible to cut a master lacquer using conventional mastering
techniques with this tape because the
high amplitude, low frequency excursions in the signal confused the
automatic depth and pitch control
system of the cutting lathe, which is
almost never called upon to handle a
signal below 30 Hz. The solution was
to use the manual override of the
machine, which is normally used only
at the beginning of a band to prevent
pre -echo, to obtain wide enough
spacing of the grooves to handle the
unequalized signal. The final result on
the disc was a band lasting 2:42, but
wide enough for some five to six minutes of more typical program material. It should provide an interesting
test of the low frequency performance of any sound system.
Development work done since the
system for the theaters was produced
has

yielded

a

Super Earthquake

horn-a multiple -fold configuration

a slightly larger cabinet, using a
higher BL woofer. The design is 2 dB
more efficient than the original and
boasts lower distortion, 4 dB higher
output capability, and virtually flat
response from 20 to 250 Hz. Unlike
the earlier design, this new horn's driver is not excursion limited at the bottom of its frequency range and thus is
less susceptible to overexcursion and
bottoming. Plans are to make it available on a special order basis for such
applications as organ reproduction
and ultra -low frequency reinforcement.

in

Reference
[1] Keele, D.B., Jr. Optimum Horn
Mouth Size, A.E.S. Preprint No. 933
(B-7), 1973.
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way it was recorded.
Until now, the very best high fidelity loudspeakers have been described as transparent.
We've taken a giant step beyond transparency -to the Invisible Sound of ADS and
For the first time in your life, you can hear music the

BRAUN speakers.

Music passes through our speakers with such natural clarity the speakers seem to
disappear. Once you experience the ear-opening sound of live -quality music in your own
living room, you'll never be satisfied with conventional speakers again.
The Invisible Sound of ADS emanates from the genius of chief designer, Franz Petrik-whose
ears, by the way, are insured by Lloyd's of London.
Franz Petrik has developed a -inch soff -dome tweeter so light it behaves like it has no
mass at all. He's designed a 2 -inch midrange dome with such wide dispersion it radiates
nine times as much power as a conventional cone driver of the same area. He's come up
with a revolutionary new sealing fluid which damps our dome drivers so well they have
amplifier-like ultra -low distortion. And he's responsible for our exclusive woofer cone
compound which is rigid at low frequencies and self-damping at high frequencies. These
are a few examples of the kind of innovative design and precision engineering which
make the ideal invisibility of ADS and BRAUN sound a reality
1

We'll be happy to describe our complete line of speakers in detail, and send you the names
of the selected group of ADS dealers in your city. Write: ADS, Analog & Digital Systems, Inc.
(ADS & BRAUN Loudspeakers), 377 Putnam Avenue, Cambridge, Massachusetts 02139.
Phone: 617/492-0970.
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Check No. 9 on Reader Service Card
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Equipment Profiles
Elekt-O-Fonie Model FU -100
Octaphonic Receiver

cluded. These additional knobs can be affixed to empty
spots on the panel at the user's discretion.
The rear panel includes 23 necessary jacks and terminals
as well as 15 useless ones. The latter connectors may be used
to store Q -tips, used phono styli, and the ends of spare
audio cables.

Circuit Highlights
The "front-end" of the

FU -100 consists, essentially of a
piece of Rochelle salt crystal, with a carefully mounted cat's
whisker, coupled to a massive tuning knob and flywheel arrangement. The flywheel action is so smooth that one quick
twist of the knob (and quick manual release) enables you to
spin it some 142 complete revolutions or from 88 MHz up to
microwave radar frequencies.
Each of the eight amplifier channels uses a new device,
which, the manufacturer reports, has several advantages
over transistors or integrated circuits. Mounted in sockets,
for easy replacement, the new amplifying device has tentatively been given the name Vacuum Tube.®

Laboratory Measurements

Front panel view of Ultima One, a lineal predecessor of the
Elect-O-Fonie Octaphonic Receiver.
MANUFACTURER'S SPECIFICATIONS

Amplifier Section
Power Output: 500,000,000 ergs/second per channel, measured with one channel operating intermittently. Rated Harmonic Distortion: 0.0003%. IM Distortion: 0.0002%. Frequency Response: 2 Hz to UHF TV channel 82 ±0.5 dB.
Tuner Section
FM Sensitivity: -1.0 microvolts (actually supplies signal back
to the broadcast station. Signal -To -Noise Ratio: -100 dB,
with a.c. switch in Off position. Stereo Separation: At least
10 ft., depending on room size. Image Rejection: -100 dB,
when cabinet is polished with Pledge. Dimensions: 508 mm
H. x 254 mm W. x 400 mm D. Weight: In carton, 280 lbs.; net,
3 lbs., 4 oz. Price: $6,972.95.
Impressed with the advertised specifications of this eight
channel unit, a randomly selected sample was supplied to
our laboratories by the manufacturer. We would have
wished to supply photos of the inside of the unit, but the
manufacturer was late in supplying our sample because they
were waiting for parts with which to complete this specially
selected random prototype unit.
The front panel of the unit is especially impressive. Besides the 108 knobs and switches which have been human engineered into this instrument, an accessory kit including 8
additional knobs equipped with self-adhesive backing is in-

We put the receiver through its paces in our lab with the
following results. At an output level of 10 watts, distortion
measured 10%. At 100 watts, distortion increased to 100%.
Having established this one-to-one relationship between
percentage distortion and wattage output, we realized that
at 200 watts, distortion would be expected to read 200%.
Since this is impossible, we concluded that our test equipment is at fault, and therefore accept the manufacturer's
published claim of 0.0003% total distortion.
As for hum level, with our three technicians humming
along for reference level, the hum measured was exactly at a
frequency of 60 Hz, as was to be expected. With the muting
switch turned on, there was absolutely no sound heard between stations on the dial. (This test was confined to listening for noise between stations. We therefore cannot draw
any conclusions regarding sounds heard when attempting
to tune in

a

station.)

As for preamplifier measurements, we applied

a signal to
the phono inputs and found that the equalization charac-

loo
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teristic of each circuit was equal in every respect to the
equalization of every other circuit. Reversing input channels did not alter this equality of equalization. Output frequencies generally remained the same as input frequen-

ALL OUTPUTS

40

30

30

+20
+10

8

cies.

We call this a good example of frequency accuracy and it
is this quality that allows the equipment to reproduce a
soprano voice without having it sound like a baritone-which is, after all, what makes the fi so hi.
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Listening Tests
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In Summary
At $6,972.95 the FU -100 is certainly not the least expensive
receiver around, but it's not the most expensive either.
Readers who are interested in owning an unusual piece of
electronics gear could do a lot worse, especially considering the price of this receiver. Anyone interested in pur -

10

QUAD

0

15

As usual, our panel of experienced listeners was asked to
judge the sound quality of the FU -100. While this panel normally consists of six experts, the listening tests conducted
this time were confined to five panel members. (Our senior
listener had to skip this session because his hearing aid battery had gone dead and no replacement was immediately
available.)
A vintage 78 rpm recording of Nellie Melba was used in
the first test and there was unanimous agreement that
reproduced sound was tight, had excellent transient response, tingling highs, definitive mid range, and powerful,
thumping bass. Listening tests were interrupted from time to
time to permit listener's ears to recover and to allow the listening room to return to ambient temperatures below 85° F.
(29° C) by turning off the receiver.
Final tests involved 8 channel reproduction of FM programs. This was accomplished by adjusting the selectivity of
the FM section so that 4 stereo stations were received at
once. A bit of dial twirling yielded reception of four programs, which together, yielded contrapuntal effects that
were both discordant and full of "now" sounds.
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chasing our sample (test samples are never sold as new merchandise) can contact our laboratories and, for the cost of
shipping, will be sent our unit in a factory resealed, highly

colored, original shipping carton.
Professor

I.

Lirpa,

University of Bucharest

10 to 30,000 Hz, +1 dB.
RIAA Phono Equalization: 30 Hz to 15,000 Hz, +1 dB. Damping Factor: 8 ohms, 45. Input Sensitivity: Phono, 2.5 mV;
Mike, 2.5 mV; AUX, tape, 100 mV. Maximum Input Capability: Phono, 200 mV. Hum and Noise: Phono, 70 dB (IHF);
AUX, 80 dB (IHF). Bass Control: +10 dB C 50 Hz. Midrange
Control: +5 dB (ª 1.5 kHz. Treble Control: + 10 dB e 10
kHz. High Filter: -10 dB (a 10 kHz. Low Filter: -10 dB C 50

tortion: 0.3%. Frequency Response:

Sansui 881 Stereo Receiver

Hz.

rf,r(`t^

General Specifications
Power Consumption: 160 watts at 117 V a.c., 50/60 Hz. Dimensions: 19 in. W x 5 6 in. H x 113/4 in. D. Weight: 29 lbs.
Price: $529.95

MANUFACTURER'S SPECIFICATIONS
FM Tuner Section
IHF Sensitivity: 1.9 µV. Selectivity: 70 dB. S/N Ratio: 70 dB.
Capture Ratio: 1.5 dB. I.F. Rejection: 90 dB. Image Rejection: 75 dB. Spurious Response Rejection: 80 dB. Frequency Response: 30 to 15,000 Hz +0.5dB -3.0dB. Stereo Separation: 40 dB co, 1 kHz. THD: Mono, 0.3%; Stereo, 0.5%.

AM Tuner Section
Sensitivity: 53 dB/meter (internal antenna). Selectivity:
dB. I.F. Rejection: 80 dB/meter. Image Rejection:
dB/meter.

30
80

Amplifier Section
Power Output: 60 watts continuous power per channel, 8
ohm loads, 20 to 20,000 Hz. Maximum THD: 0.3%. IM DisAUDIO

Modern stereo receivers today rival the separate amplifier and tuner both in flexibility and performance capability. The most recent example tested in our laboratories is
Sansui's Model 881, a trim -looking component housing
enough control features to delight the most seasoned knob twirler or switch thrower. No larger than receivers offering a
fraction of its power output capability just a few years ago,
the 881 has a rich, gold anodized, three-dimensional front
panel with a framed, blacked -out dial area occupying more
than two thirds of the panel length. Illumination is soft
green for the linearly calibrated FM frequency scale, the
twin tuning meters (signal strength and center channel), and
the AM frequency scale. The logging scale and program
source indicators light up in bright orange, while the stereo
FM indicator lights up in red when a stereo signal is re 55
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ceived. To the right of the dial area are a good-sized tuning
knob and a rotary, five -position program selector switch.
Rotary controls, located along the bottom section of the
panel, include a Speaker selector switch (whose most counterclockwise setting turns off all speakers), Bass, Midrange
and Treble controls, a tandem Volume and Balance control,
and a Mike Level control at the extreme right, just above the
Mike input jack. Since up to three pairs of speakers can be
connected to the 881, the speaker switch can select any pair,
as well as combinations of two pairs (main, plus either of the
remotes). To preclude loading the amplifiers with dangerously low impedances, there is no setting provided for operating all three sets of speakers at once.
Push buttons are used for Power On/Off, Audio Muting
(a fixed 20 -dB level reduction), High and Low cut Filters,
Loudness compensation, Mono/Stereo switching, two Tape
Monitor circuits, and FM interstation noise Muting. A stereo
Phone jack is located just below the Power On/Off switch at
the lower left end of the panel.
The rear panel, pictured in Fig. 1, has 300 -ohm and external AM antenna terminals plus a coaxial connector and retaining cable clamp for 75 -ohm shielded antenna cable.
Auxiliary, Phono and Tape Rec and Play jacks for the two
monitoring circuits are clustered under the antenna terminals, along with a DIN connector for one of the tape
monitoring circuits and a convenient ground terminal for a
turntable. Two sets of AUX inputs are provided. There is a
pivotable AM ferrite -bar antenna at the center of the rear
panel, just above the large, finned, power transistor heat
sinks. Switched and unswitched a.c. power outlets, an a.c.
power fuse, and three sets of spring -return piano -key
speaker terminals are all located at the opposite end of the
panel, far from the low-level inputs.
A view of the internal chassis layout of the receiver is
shown in Fig. 2. The massive power transformer in the
corner supplies positive and negative voltages of 45 V d.c.,
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each filtered by 10,000 µF capacitors, as well as the lower
voltages required by circuits other than the power output
stages, most of which are regulated by an elaborate transistorized and zener controlled power supply module. A relay
delays turn -on for a few seconds and is also used in the pro-

tection circuitry of the receiver.
Power amplifier sections are direct coupled from input to
output, with a differential amplifier first stage in each channel. Identical ICs are used in the tone control, microphone
and phono preamplifier circuits, preceded by a low noise
NPN transistor in the case of the mike preamp. ICs are also
used in the tuner section for multiplex decoding and in
three of the six i.f. and limiter stages of the FM section. Two
dual -element ceramic filters driving differential amplifier
i.f.-stage pairs and a conventional ratio -detector are used in
the FM i.f. section. A single multi -circuit IC is used for the
AM i.f. circuit.
The entire layout is neat and orderly and most interwiring between circuit modules is accomplished with multiple
conductor connectors, making for ease of servicing and removal of any module.

FM Tuner Section Measurements
Curves plotted in Fig. 3 show some of the FM performance characteristics of the Sansui 881. IHF sensitivity measured 1.8 µV, a bit better than the 1.9 claimed. The quieting
slope for mono reception is extremely steep, reaching 50 dB
with only 2.5 microvolts of signal applied. THD in mono
reaches 0.5% with only 3µV, decreasing to a very low 0.2%
for stronger signals. Ultimate quieting in mono reaches 70
dB, as specified. Sansui arranged their automatic monostereo switching so that it operates in the vicinity of 40 µV,
therefore we couldn't measure absolute stereo sensitivity.
By the time a signal is strong enough to switch the set to
stereo reception, stereo quieting is already 54 dB and THD is
down to 0.64%. This action will prevent some users from receiving signals weaker than 40 µV in stereo.(Editor's Note:
Sansui tells us that later production models have the automatic mono -stereo switching adjusted to the 20 to 25 µV
range, and that Sansui dealers will adjust any unit which is
not performing satisfactorily free of charge.)
For high signal strengths, best stereo S/N ratio measured
-67 dB while THD decreased to 0.47%, a bit better than
claimed. Alternate channel selectivity was measured at 72
dB. Image and spurious rejection were minus 75 and minus
85 dB respectively, while capture ratio on our sample measured 1.3 dB, again just a bit better than that listed by Sansui.
We found the muting threshold internally set at too high a
level, 45 microvolts, when you consider that even with a
mere 10 microvolts, 60 dB quieting is obtained in mono. The
muting threshold could have been set at this lower value,
enabling users to have quiet interstation tuning, while still
being able to receive weaker signals.
o
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2-Internal view.

Fig.

3-FM quieting and distortion characteristics.
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Put a record on and walk away.
The Philips 209 will automatically

sense the disc size, select the speed,
spin the platter and cue the tone arm
electronically, all by itself.
Then, when the record is over, it
will return the tone arm, and turn itself
off. It's the only turntable that does it
all.

But most important, there's virtually no detectable wow, flutter, drift
or rumble.'A well equipped research
lab would have a tough time finding
an echo of electronic noise.
The 209 is the only turntable with
three DC motors. One cues the tone
arm. The second transports the arm.
The thirc,a DCservo, spins the platter.
Separatinç the functions simplifies

the operation of the turntable and
eliminates noisemaking possibilities.
The. DC servo motor's tac hogenerator registers and corrects any
speed variation. Power fluctuations
can't distract from your pleasure.
We eliminated virtually all detectable acoustic feedback and rumble
by freely suspending the sub -chassis.
Our precision ground drive -belt
also filters out any conceivable noise
that could be-traced to the drive motor.
We minimized the 209's aluminum tone arm size to cut down mass
related resonance. Tracking error is
less than 0° 107cm. That means
tracking error. for your ears, does not
exis-. Friction. both vortica ly and hcrizonta ly. .s less than 1Omç. The tone
arm assEmklvin s rest position providrs a r:ortirucus read-out styles
forca gauge
Now were working on automat
ing the dust over. Any lieus?

GA 209 Quality Specs
Speeds: 3334 & 45 rpm
electronic/automatic selection
Speed calibration range: ± 3%
Wow and flutter: less than 0.08%(Typically 0.03%)
Rumble -65 dB DIN 8 (ARLL)

-

Hydraulic Cueing: motor driven:
touch control actuated
Anti -skating Compensation:
For elliptical and spherical styli.
Drive system: Electronic,

tacho control DC servo motor and
precision stabilized belt drive.
Low capacity cables for CD -4.
Manual override on all automatic
operations.
Includes base. kemovable dust cover,

Pl- LIPS AUDIO I.IDEC SYSTEMS CORP
AL DIO DIVISION
fi1 Vl3Kee Drive. Mahwah, U.J. 0:430

Everything's automated
but the du tcoyer.

Irtrodicing the fully E_utorna:ed electronic Philips GA239.

PHILIPSJ
TM-tJ

V Phil

o Holland

Check No. 2

on Reader Service Card
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Stereo separation, plotted in Fig. 4, measured 40 dB at
mid -frequencies, decreasing to 30 dB at 10 kHz and around
35 dB at 50 Hz -excellent figures all. Distortion at frequencies other than 1,000 Hz is also plotted in Fig. 4 and remains
around 0.25 percent from 50 Hz to 10 kHz in mono. In stereo
there is a small rise in THD at low frequencies to 1.3% at 50
Hz and at 10 kHz. The high frequency non -fundamental sigL INPUT, L OUTPUT
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Amplifier Measurements
At mid frequencies, the amplifier sections of the Model
produce rated output per channel (60 watts) with a mere
0.044% total harmonic distortion. Of course, this power specification now relates (in accordance with new FTC rules) to
all frequencies from 20 Hz to 20,000 Hz, but we still find it informative to check power output capability at mid frequencies. In this case, 68 watts was produced at 1 kHz before THD
reached the rated level of 0.3%, as shown in Fig. 5. IM distortion remains well under 0.1% for all power levels below
60 watts and reaches rated 0.3% at 72 watts per channel, all
measured with both channels driven and into 8 -ohm resistive loads. It should be noted that all power output tests
were conducted after the receiver had been subjected to
the required one hour of preconditioning at one-third rated
power output delivered by each channel. No thermal cutout took place during this prolonged test, and in fact, heat
sink temperatures were surprisingly low at the conclusion of
this test. Even in terms of its stated full power bandwidth,
the Sansui 881 is very conservatively rated, as can be seen
from Fig. 6. At the 20 Hz and 20 kHz frequency extremes, the
receiver delivered its rated 60 watts per channel with 0.04%
and 0.09% THD respectively far below the nominal rated
THD, 0.3%. Obviously, Sansui has no desire to tangle with
the FTC, and we consumers can only benefit from such con881

-50

5

actual harmonic distortion.
The AM sensitivity specification listed by Sansui is not a
standard method of specifying AM performance, but if it is
intended to mean 53 dB below 1 volt, that would be more
than 2000 microvolts/meter. Actually the AM section measured about 250 microvolts/meter using the internal bar antenna, and about 50 microvolts sensitivity referred to the external antenna terminal and using a standard dummy antenna. This is about average for a two -gang tuning AM system such as that used here, and is adequate for most local
reception.

3.0

20

Fig.

nal content is primarily low amplitude beats rather than
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10K
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Fig. 7-Tone -control range, and filter and loudness circuit

characteristics.

servative design.
We measured RIAA equalization and found it within 1.0
dB from 30 Hz to 15 kHz, as stated. Tone control action, filter
action, and loudness compensation at -30 dB are all plotted
in Fig. 7. We feel that high -end compensation of the loudness circuit had too much emphasis, and preferred to do our
listening, even at low levels, without the aid of this circuit,
adjusting tone controls to suit our taste instead. Phono
overload was an excellent 250 millivolts, fully 40 dB above
nominal input sensitivity. The importance of this high overload capability has not been sufficiently emphasized in the
literature, since it determines to a large extent the dynamic
range which can be reproduced from records without audible distortion, independent of the output capacity of the
power amplifier sections.
Hum and noise in phono was -64 dB (unweighted), which
translates to -72 dB when using the "A" weighting curve.
Residual hum and noise for the high level (AUX and Tape)
inputs measured -82 dB, unweighted, while residual hum at
minimum volume was a low 86 dB below full output level.
Amplifier and preamplifier sections performed flawlessly, providing extremely clean sound at all listening levels to
our low-efficiency test speakers. Control action is good,
with volume control audio taper just the way we like it. Tone
controls have click -stop settings, as does the balance control at its mid -point. All front panel controls are smooth
operating and each performs a useful function. The double
tape monitoring facilities were used for dubbing from tape
to tape with ease and are nice to have even if one tape deck
is used, what with so many accessory items, such as 4 -channel adaptors and noise reduction devices, available today
which connect at tape monitor jacks.
FM reception was clean, drift -free and consistent with the
other performance qualities of this powerful receiver. Calibration was perfect for both AM and FM and the center -of -
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Empire Does It Again!
Critics rave about our new 4000D,%I1l'
The Great 4 Channel/Super Stereo Cartridge
... Here's a 4 channel/super stereo
cartridge that tracks as low as
gram. Frequency response starts
at 5 Hz and goes straight to
50,000 Hz. Listening to it is
incredible:'
Martin Clifford,
Modern Hi Fi
& Stereo Guide
1/4

...Tracked phenomenal 25 cm/sec.
grooves at less than 1 gram. Goes
right out to 50 kHz with less than
3 dB variation. Separation
measured 35 dB (remarkable for
any cartridge). Stereo and 4
channel reproduction was tops:
Len Feldman Labs, FM Guide

.. Empire's 4000 D/III provided
excellent CD -4. matrix, or stereo
playback with and demodulator or
turntable we used. Channel balance
was unusually precise. This
cartridge tracked the torture bands
of our test record well below
gram:
High Fidelity Magazine
1

4000D/III List Price $149.95. Other Empire cartridges from $29.95.
For your free "Guide to Sound Design;' write to:
Empire Scientific Corp., Dept.R, Garden City, N.Y. 11530.
Mfd. U.S
*Plays any matrix (SQ, QS, RM), discrete (CD -4), or stereo records.
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channel meter corresponded perfectly with lowest distortion tuning point across the entire dial. Our criticism above
of stereo threshold and muting threshold setting was reinforced during listening tests, for we lost some dozen stations that were acceptable from a noise and quality standpoint. Similarly, three stations known to be broadcasting in
stereo were received only in mono because of the high
stereo threshold.
We have always felt that the addition of a mid -range tone
control is welcome in any system, since it affords the listener an extra degree of tone adjustment, which often can
bring life to an otherwise dull recording or other program

source. In the past we have objected to the availability of
too much "presence" boost, and we feel Sansui has wisely
restricted the mid -range action to ± 5 dB-just enough to
do the job properly.
In summary, the Sansui Model 881 stereo receiver offers
high power output at extremely low distortion, all the control features most listeners are likely to ever want, plus the
convenience of high -quality stereo FM reception in a single, attractive package. All of this at a price of less than
$500.00 makes the 881 an excellent choice as the electronic
component of a top -grade stereo high fidelity system.
Leonard Feldman

Check No. 71 on Reader Service Card

Ace Audio Zero -Distortion Preamp

General Specifications
Power Consumption: 3 watts, 117 V a.c. Weight: 3 lbs. Size:
11 in. W x 3 in. H x 8 in. D. Price: $74.95 kit; $99.95 wired.

STEREO PREAMPLIf ES
AMA

r

r

.A.A.
MANUFACTURER'S SPECIFICATIONS
Phono Input
Sensitivity: 10 mV for 1 V output. Input Impedance: 47 K.
Harmonic Distortion: 0.05% midband for 5 V output. Hum
and Noise: 76 dB below 10 mV input. Equalization: RIAA
0.5 dB. Overload: 100 mV input. High -Level Inputs (FM,
AUX 1,2)
Sensitivity: 1 V for 1 V out. Hum and Noise: 86 dB below 1 V
input. Input Impedance: 50 K, no output load; 25 K, 50 K
output load. Low -Frequency Response: Flat to d.c. High Frequency Response: -3 dB at 67 kHz with -6 dB vol. set.
(worst case), 190 pF output cables. Output Load: 50 K ohms
min.

f

Fig.

1-Rear panel of Ace Audio ZDP Preamp.

-

le

-

iet.

The Ace Audio Zero -Distortion Preamp is an unusual product. As far as this reviewer knows, it is the only preamp
presently on the market that has control functions and
doesn't use a high-level output amplifier. Add-on phono
preamps for use with amplifiers without magnetic phono inputs have been around since the advent of magnetic cartridges, but up to now, nobody has combined a basic phono
preamp with a selector switch, tape monitor switch, and volume control. It is a good idea whose time has come.
This reviewer, along with others, has found that every
amplifier used in the reproduction chain adds some amount
of degradation to the reproduced sound. Since 40 dB of
phono preamp gain is enough for most systems, a preamp
with no output amplifiers and minimum controls is a logical
idea and offers the potential of considerably improved record reproduction. The potential realized is a function of
how good the phono preamp circuit itself is. This reviewer
has made a longtime study of phono preamps which has included measurement and listening tests of many commercial units, as well as the design and listening evaluation of
many discrete transistor, FET, IC, and tube circuits. Recent
work with special tube circuits has shown that record reproduction can be considerably better than is being realized
with present solid-state practice. Since there is a long way to
go before phono preamps are perfected and since a product
format, with no frills, such as the Ace ZDP, is an excellent
way towards improvement, this reviewer hopes that more
attempts at better phono preamp circuitry will appear on
the market.
Physically the Ace Audio ZDP preamp is simplicity itself.
The chassis is in the form of a shallow "U" with input and
output connectors and a.c. convenience outlets on the rear
section (see Figs. 1 and 2). The preamp circuit board and
power supply are mounted in the main bottom area. The selector, tape monitor, and power switches, along with two
separate volume controls and a pilot light, are mounted on
the front sub -panel. A horizontally -grained, clear -anodized front panel is mounted to the front sub -panel with
standoffs. The wiring is fairly simple and should not be very
difficult to construct as a kit.

Circuit Description

Fig.

2-Interior view.

Since the circuitry is quite simple, it is shown in its entirety in Fig. 3.
In the phono preamp circuit, Q1 functions as a common
emitter stage that is direct coupled to the second transistor,
Q2, also operating in the common emitter mode. The RIAA
equalization network is direct coupled from the collector of
Q2 back to the emitter of Q1 and this connection yields
good d.c. circuit stability because it forms an overall d.c.
feedback loop and presents a high d.c. resistance to the
emitter of Q2. The a.c. closed -loop gain is set by the 150-
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We're not afraid

to turn our back
on you.

"...well above average
in the important per-

Introducing
the RS4744
We can afford to be very

forward about our back.
Because the back of our RS
4744 stereo receiver is one of
the most versatile you'll ever see. We've got
phono inputs for two different turntables. And
two sets of tape monitor input and output
jacks. And terminals for main speakers, remote speakers, and PQ4 speakers. And three
AC power outlets, one switched and two un switched. The rest you can see for yourself
in the picture above.
But what's behind our back is just as impressive as the back itself.
As Popular Electronics* put it, the RS 4744
"met or surpassed all the published specifications we were able to test" and was

formance aspects."
Take power, for example. Popular Electronics found the RS 4744 "conservatively rated" at 60 watts per
channel, min. RMS at 4 to 8 ohms from 20Hz
to 20kHz with no more than .25% Total Harmonic Distortion. Which made it "outstanding for a receiver in the RS 4744's price
range." FM 50 dB quieting sensitivity was
equally impressive-"a very good 3,uv in mono
and 35µv in stereo."
But don't take our word for it. Or their
word for it. Go see the RS 4744 for yourself.
Back or front, any way you look at it, the
RS 4744 is one fine stereo receiver.
*Popular Electronics, December 1974 Issue.
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ohm resistor connected through the 50/6 capacitor to common. The power supply consists of a bridge rectifier and
simple RC filtering.
The selector switch and tape monitor switching are about
the simplest possible and, in fact, would be a good circuit to
build into a box chassis for the serious listener who wants
volume control and selection of several high-level sources.
This reviewer uses just such a circuit with various phono
preamps under test connected in as high-level sources.
One disadvantage of not having an output amplifier is
that the high -frequency response of the circuit is a function
of volume control value and setting and the capacity of the
cable connecting the preamp output to the power amplifier input. This shouldn't really be a problem if the cable
capacity is low and the lead length is kept reasonably short.
Ace states the worst -case frequency response to be -3 dB at
67 kHz with the volume control at "6 dB down" from maximum using 10 ft. of Beldon 8421 cable.

Listening Test
The sound of the Ace circuit is similar to other high -quality transistor circuits. Mid- and high -frequency definition
are good, though there is some high -frequency edge or
"grit." Some other transistor circuits with less low -frequency distortion and phase shift are a bit cleaner and more
defined. Overall, the sound is acceptably good, particularly
if price is considered.

Measurements
Gain of the phono preamp was measured as 100X, or 40
1 kHz. Equalization error with a non -inductive source
is shown in Fig. 4. Equalization accuracy is very good from
200 Hz to 20 kHz, and the inaccuracy below 200 Hz,
especially with a 10K load, is mainly due to a relatively small
output coupling capacitor. It should be noted here that
the manufacturer specifies 50K ohms as the proper load
impedance for this preamplifier, though there are a number
dB, at
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of popular amplifiers presently on the market which have
10K input impedances. This being the case, then, we elected
to continue with out standard test conditions, which include testing with a 10K load as well as a Hi -Z load, to show
what sort of problems may arise if the manufacturer's output load recommendations are not followed.
In the new test using representative samples of low- and
high -inductance cartridges (see the Yamaha CA -1000 review in the Sept., 1974 issue), the response with the high -inductance cartridge was flat up to 10 kHz, rising to about
+0.6 dB at 15 kHz, and +2 dB at 20 kHz. Response with the
low -inductance cartridge was about +0.3 dB between 2 and
10 kHz, rising to +0.9 dB at 20 kHz. The effect of this would
be to add a slight high -end brightness compared to another
preamp that was flat or slightly rolled off in this test.
Square -wave response with input signal fed through an
RIAA pre -equalizer are shown in Figs. 5 and 6. Fig. 5 shows
the amount of low -frequency tilt at 40 Hz for a high -impedance and 10 K load. Figure 6 shows the response to 1 and 10
kHz inputs. Input and output have been overlaid for ease of
comparison. Input frequency response has been limited to
50 kHz by limiting the input rise time to 7 MS.
Distortion data for the phono preamp is shown in Figs. 7
and 8. At working levels of 0.3 to 1 or 2 volts, the distortion is
reasonably low. All measurements are for the right channel
as it was the worse of the two; left -channel distortion was
generally about 75 percent of the right. Distortion shown in
Fig. 7 is for a 10 K load; with a high -Z load, it was lower at
any output level. In this circuit, all distortion is more load
sensitive than usual because of what appears to this reviewer to be a lack of enough loop gain to reduce these
effects. In Fig. 8, the rise in distortion at low frequencies is
due to the decreasing amount of feedback present. In the 5
to 20 kHz range, the rise in distortion is due to loading on
the output stage of the feedback equalizer which is a reactive load of 2 to 5 K in this region.
Overload as a function of frequency and loading is shown
in Table I. Overload was either the onset of clipping or, in
the case of higher frequencies, visual abberation of the
waveform other than clipping.
Input noise as a function of frequency and bandwidth
with shorted inputs is shown in Table II. These referred
input noises are quite good and would allow a transformer less Ortofon or Supex phono cartridge to be used if additional gain were available from the output section of
another complete preamplifier. Hiss would be audible at the
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The Speaker.
Rather than starting with an existing
speaker, Yamaha began with a
speaker idea.
A speaker system with the lowest
distortion and coloration, and the
best possible transient response.
Instead of merely modifying one,
Yamaha has re -invented it. And in
doing so, has improved every aspect
of speaker design.
We call it the NS -1000 M Monitor.

Transparency and The
Dome. Existing technology has
major problem of
speaker design through the use of
the acoustic suspension driver:
extended frequency response.
Today, what's missing from most
sound in most people's living rooms
is something a touch more subtle.
It's called transparency.
The hemispheric dome tweeter
allows a wider dispersion of high
frequencies.
But the dome's own material
weight causes it to lag behind the
input signal. It simply doesn't
respond fast enough, creating an
opaque, masked sound that lacks
fine detail and definition.
The ideal dome material for midrange and high frequency drivers
would be extremely rigid and, most
importantly, virtually weightless.
largely solved

a

possible for a midrange driver. It
extends the linear portion of its
response curve.
The midrange driver's frequency
response is so wide that we can

to direction changes in amplitude
and frequency of the input signal.
Dome Tweeter Comparison
DOMS

THICKNESS

WEIGHT

3cm

0.03 mm

0.03 g

3cm

0.3 mm

0.1 g

YAMAHA
NS -1000 M

(BERYLLIUM

select only the choice flat section of
its frequency response, thereby

DOME)
TYPICAL
SOFT

DOME
CONVENTIONAL
DRIVER

2.5cm 0.45mm

1.03 g

This is called transparency. It can
be noticed best in complex musical
passages and can he best described

eliminating the peaks and valleys
most competitors are forced to use.
The Beryllium Dome creates
simply the flattest response; least
colored, most natural sounding
midrange of any speaker around.
Carefully designed acoustic
eçualizcrs flatten the frequency

RIGIDITY
ATOMIC
WEIGHT

BERYLLIUM
(Be)
MAGNESIUM

(Mg)
ALUMINUM
(AI)
TITANIUM
(Ti)
IRON

(Fe)

(ELASTIC
MODULUS)

kernm

SOUND
PROPAGATION

'Kelm('
/sec

28000

12600

24.32

4500

5770

26.98

7400

6420

47.90

11000

5990

55.85

19700

5950

9.013

But because of beryllium's inherent
characteristics, it resisted attempts
by any manufacturer to form it into
a diaphragm, let alone a dome.
Until now.
The New Yamaha Beryllium Dome,
formed by Yamaha's unique
vacuum deposition process, is lighter
than any other speaker diaphragm
found today. So it's more responsive

freely. It's called the Tangential
Edge. (You may not hear the
difference at first, but you will.)
The crossover system was
specially designed to have a very
low DC resistance, increasing the
system efficiency.
Most highly accurate systems
need a large amp to drive them
properly. The NS -1000 M Monitor

requires only 15 watts RMS to fill an
average room with loud music, yet
can handle RMS power outputs
exceeding 100 watts.

Hands. Yamaha's philosophy is
one of self-reliance.
That's why, for example, we build
the critical speaker components
(like cone materials and speaker
baskets) rather than purchase them.
That includes the speaker
enclosure made from material
designed for anti -resonance
characteristics. (Our piano making
experience was essential here.)
There are enough speaker system
modifications and copies around,
already.
This is something original.

Proudly Presenting the
NS -1000 M.

It's not
inexpensive or easy to find.
The NS -1000 M is sold as right
and left-hand units, and by the pair

it

Beryllium is lighter and stronger and
propagates sound better than other metals.

dome to the speaker frame with less
contact allowing it to move more

By Our Own Skilled

Introducing the
Beryllium Dome. Why did
take so long?
After all, beryllium is the lightest,
and most rigid metal known, and
has a sound propagation velocity
twice that of commonly used
aluminum.

system that holds the beryllium

only.
as highly defined and finely detailed.
Only Yamaha has it.

Midrange: The Voice of
Your Speaker. It's no secret
that between 500 hz and 6 Khz is
where most audible differences in
speakers occur.
It's where we hear the human
voice, and it is the hardest part of
the frequency spectrum to
reproduce accurately.
Once again, beryllium solves the
problem of uneven response. Since
is so lightweight, the dome can be
made larger and lighter than before
The Beryllium Dome uses more of the flat section
of the frequency curro than a coneentmnM dome.

-

RESONANCE
FREQUENCY

CONVENTIONAL DOES DOME
YAMAHA BERYLLIUM DOME

Re -thinking the Woofer.
Some respected speaker

manufacturers buy their low
frequency drivers wholesale.
Yamaha doesn't buy them. We
make them.
Even the very cone material itself
was researched and developed and
manufactured specially by Yamaha.
(It's made much more dense than
most cones. That means a tighter,
cleaner sound.) And the frame is
cast in our own foundry so we can

-

OPERATING PANGS
USED

control quality.
A plucked string of a bass sounds
like a plucked string bass note.
Instead of a dull thud.

PEAK OUTPUT

The Tangential Edge and
Other Extras. Yamaha

BERYLLIUM
NSE WITH
RESPONSE
ACOUSTIC EWAL12ER
REOUENCY

response curve even further.
The NS -1000 M Monitor is so
accurate that you may even hear
enhanced detail in a recording you
once thought already perfect.

HASE
DISPLACEMENT

designed

a

special suspension

YAMAHA

INTERNATIONAL CORP., P.O. BOX 6600, BUENA PARK, CALIF. 90620
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They cost $960.00 the pair, when
you can get them.
Yamaha is making them as fast as
we can, but you may have to wait a
short while until your Yamaha
Audio Dealer has a pair for you to
audition. (He also features Yamaha
speakers based on the same
technology and quality at less
money.)
Patience, please.

Part of the Yamaha
System. The NS -1000 M Monitor
the ultimate air suspension
speaker system.
That is a strong claim to make.
In the future, Yamaha will present
the ultimate power amplifier, tuner,
preamplifier, and turntable.
Actually advancing the state-ofthe-art of the major components
of a music reproduction system.
In short, the ultimate system.
We're convinced that no matter
what you think is the best today,
we'll make you dissatisfied with it.
Don't say we didn't warn you.
is

very highest volume settings, but would be okay at normal
listening levels.
Crosstalk of the phono preamp was measured on a pre equalized basis and was found to be more than 60 dB down
in the band from 200 Hz to 20 kHz, rising to -.72 dB at 50 Hz,
and to -63 dB at 20 Hz. This measured crosstalk of greater
than 80 dB is truly excellent, and few if any preamp on the
market today (particularly those with complete PC board
wiring) can beat these figures.

At this point, this reviewer must comment on the use of
the "zero distortion" wording in relation to this (or any
other) device, as it is potentially misleading. The phono pre amp circuit here does have some distortion, and indeed the
manufacturer does spec its harmonic distortion at 0.05 percent at midband and 5 volt output. In addition, we had a
small problem with the first of two units received for review
in that some IM distortion was measured in the volume pots
when current was drawn from their wipers and using the
high-level inputs into lower than a 50K load. This was later
found to be due to some oxidation of the control. Vigorous
working of the pots apparently cleaned the contact surfaces, since no IM was then measurable. Generally, this
effect should be negligible with volume and balance controls which are used daily.
In conclusion, the Ace ZPD Preamp is a good product
idea, and its performance is acceptably good, especially
considering price. The ZPD's highest performance will be
obtained when the unit is mated with a fairly high output
phono cartridge, a power amplifier with an input impedance of 50K or higher, and speakers of at least moderate
Bascom H. King
efficiency.
Check No. 72 on Reader Service Card

Table I -Overload

as a

function of frequency and loading.

Frequency Hi -Z Output 10-K Output Hi -Z Input 10-K Input
V, rms
12.0
12.5
12.5
7.5
5.5

Hz
Fig. 6 -Square -wave response: top, 10 kHz, 0.5
µS/cm; bottom, 1 kHz, 0.5 v/cm, 200 µS/cm.
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Table II -Input noise

as a function of frequency and bandwidth with shorted inputs.
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Kenwood Stereo Cassette Deck, Model KX-710

MANUFACTURER'S SPECIFICATIONS
Frequency Response: Low -noise tape, 30 Hz to 13 kHz; Cr02
tape, 30 Hz to 16 kHz. Signal/Noise Ratio: 50 dB; 58 dB with
Dolby and CrO2 tape. Input Sensitivity: L ne, 77.5 mV at 470k
ohms; mike, 0.24 mV at low inpedance. Bias Frequency: 85
kHz. Wow and Flutter: Less than 0.13%. Motor: DC servo.
Output Level: Line, 490 mV. Fast Forward and' Rewind Time:
Less than 75 sec. (C-60). Dimensions: 15 Vo in. W. x 5
H. x
9_15
/16 in. D. Weight: 11.7 lbs. Price: $249.95.
The Kenwood KX-710 cassette recorder offers a number
of attractive features at moderate cost. One that is immediately apparent is the inclusion of good-sized, easily -readable VU meters mounted on an inclined panel at the back of
the recorder. The scales are printed o trarslucent plastic
illuminated from behind. This combines excellent readability with tasteful appearance. On the same panel are indicators for Peak, Record and Dolby, a 3-diigit counter with reset button, and a moving tape -run indicator. Tape is inserted by placing it in a raised tray within the cassette well. It
can then be positioned for playing by pushing down directly on the cassette, or on the outside plastic cover. In front of
u

the well are the Eject, Stop and Pause buttons.
Four piano -style keys control Record, Rewind/Review,
Play and Fast Forward/Cue, with all functions adequately
interlocked. A feature of special interest on the KX-710 (and
the more expensive KX-910) uses the Rewind and Fast Fore ward keys in a new way. In Play mode, pushing down the
Rewind/Review key will rewind the tape, so long as the key
is held down. Immediately upon release, the key springs up
and the recorder resumes playing the tape. Pushing down
the Fast Forward/Cue key when in Play will fast forward the
tape until the key is released. The machine then returns to
Play mode. With this capability, rapid shuttling and searching for beginnings and endings is greatly facilitated. In Cue
mode a small signal is fed to the output to provide audible
clues at the beginning of a recorded program. All in all, a
laudable feature.
In front of the VU meters are two indicator lights and five
push-button switches. The two indicators, Normal and
Chrome, show the status of the recorder's equalization. The
adjacent switch is in Auto Tape mode when it's up and
Chrome tape equalization when it's down. Usually the
button would be left up, providing equalization for current
low -noise tapes, but automatically switching to correct
equalization for chromium dioxide cassettes. There is a little
indicator hole in the back of the new chrome cassettes de`Tected by a feeler arm inside the KX-710 cassette compartment, which activates the switch for Cr02 equalization. If
older chrome cassettes without the detection hole are to be
recorded, correct equalization is obtained by depressing the
button to Chrome. For playing older cassettes already recorded, however, Normal with the button up is recommended.
Next in line are the Memory and the ALC On -Off switches. Although Kenwood refers to the latter function as
Automatic Level Control, and gives a description of that in
the instruction manual, it is really a limiter which is actually
of more use to the high-fidelity recordist.
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There is, of course, a Dolby On -Off switch. In addition,
the Dolby FM/Copy On -Off switch permits listening to Dolby -encoded FM broadcasts in decoded form, while at the
same time recording the received signal in its Dolby-encoded form. Slide -type controls are provided for setting record and output levels. On the front side of the deck are
two phone jacks for the microphone inputs and a stereo
phone jack for headphones. Plugging in the microphones
will disconnect the associated line inputs, located on the
back of the deck with the line outputs. The On -Off power
switch is located on the front -right corner of the main panel.
Power -on is indicated by illumination of the VU meters.
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Performance
The Kenwood performed well in all of the tests and met
or exceeded most all of its specifications. Playback response using a standard DIN tape is seen in Fig. 3. It shows
maximum deviations of +2.8 dB at 31.5 Hz, and -2.0 dB at 10
kHz-all other points were within one dB. The recorder
showed good Record/Play response with Capitol Music
Tape, being within 3 dB from 26 Hz to 15 kHz at -20 VU and
having fairly good headroom at 0 VU-being -3 dB down
at 7.5 kHz (both without Dolby). Kenwood specifies 30 Hz to
13 kHz for low -noise tape, with no tolerance given. With the
Dolby system in use the high -frequency response was not
quite that wide. Memorex MRXZ had fair headroom at 0 VU,
-3 dB at 6.5 kHz. At -20 VU the response extended from 26
Hz to 14.1 kHz.
Record/playback response using TDK KR tape (which
activated the auto -switch to Chrome equalization) was 3 dB
down at 7 kHz for 0 VU, and within +3 dB from 26 Hz to 15.7
kHz at -20 VU. Kenwood does not state the deviation for
the specified 16 kHz response with Cr02 tape, but in any
event 15.7 kHz is so close to 16 kHz that no one's ears could
tell the difference.
The KR -710 showed low distortion at 1 kHz for most low noise tapes. Figure 4 shows the results with three tapes,
Memorex MRX2, a high density gamma ferric oxide tape,
Maxell UD, and TDK's SD tape. Harmonic distortion checks
were also made at 0 VU from 30 Hz to 10 kHz with several
tapes, shown in Fig. 5. The curves show (typical) minimum
distortion between 100 Hz and 9 kHz, with usual increases at
the frequency extremes. The average A -weighted signal-tonoise ratio for six low -noise tapes was -47 dBA without Dolby noise reduction, and it was -53 dBA with Dolby, both referred to 0 VU. Using 2 percent distortion as a reference for
the maximum level would result in a 4 -dB increase in these
figures for most of the tapes used in the testing, very good
performance for a machine in this price category. With the
TDK KR chrome type the signal/noise ratio was 49.7 dBA referred to 0 VU, where the distortion was 2.7 percent. With a
3 percent distortion level reference the ratio was just over 50
dBA, the specification. Using Dolby, the signal/noise ratio
was 56.7 dBA using the 3 percent distortion reference,
slightly less than the specified 58 dB for chrome tape and
Dolby operation.
The erase figures obtained were the same as those for signal-to-noise ratio, demonstrating the ability of the unit to
erase a 0 VU signal to below residual record noise. The
measured crosstalk of -42 dBA was more than adequate.
Our best flutter measurement was 0.04%, and 0.13% the
average with DIN weighting or about 0.05% NAB. Average
rewind time was 74.5 seconds, just within the 75 -second
specified. Tape speed was 'ust over 1% fast with 120 V a.c.
power.
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The drive signal output to the headphone jack was 34 mV
across 8 ohms, a bit on the low side, and would require the
use of sensitive phones to get good listening volume. Microphone input sensitivity of 0.20 mV was somewhat better than
the specified 0.24 mV, while Line sensitivity was 78.5 mV,
very close to the specified 77.5 mV.
The output for 0 VU indication playback was 460 mV, just
a little lower than the specified 490 mV, but the level could
be increased above this with the output controls. The VU
meters were well matched and quite accurate over a range
of input levels.
To test the dynamic action of the VU meters, tone burst
signals were fed into the Line input. The amplitude was such
that the meter needles would have deflected to 0 VU had it
been a steady signal. Initially the bursts were so short that
the needles didn't budge. As the duration of the signals was
increased, the needles then began to move slightly, and
when the length of the tone burst reached 110 milliseconds
the needles showed 0 VU. The Peak indicator turned on
when each channel was driven at +4.5 VU, with a turn -on

time of 1 mS or less.
To prevent the 19 kHz pilot tone of FM stereo signals from
adversely affecting Dolby action, a sharp notch filter is used
to remove the 19 kHz signal. The Kenwood's response at the
Dolby FM copy output jack was plotted. This proved to be
flat from 23 Hz to above 20 kHz, excepting an extremely
sharp dip of 45 dB at 19 kHz.

In -Use Tests
Personally, found the combination of the easily -readable well -performing VU meters and the fast -responding
peak indicator very easy to work with. The limiter started
compressing the input at -12 VU. At a level of +20 VU referred to the normal 0 VU, the actual record level was just
+2 VU.
The tape -motion controls required firm pressure for
actuation, and were completely reliable throughout the
testing. The slide controls used for record and output levels
had a smooth, high quality feel which aided in all phases of
recording and playback.
The instruction book is sufficiently detailed for most
users, and a schematic is supplied with sections and functions clearly identified. General construction of the unit is
good with ready access to a considerable portion of the circuitry with simple removal of the bottom cover.
Listening tests were conducted using copies made of tape
originals of a trumpet and tympani fanfare and a Bach organ
toccata. Memorex MRX2 provided basically same -sound
playback for both of the selections. Maxell UD was judged
to be slightly better for the organ work, but seemed very
slightly dulled on the trumpets. Overall, the reproduction of
both selections was very good for most of the tapes tried.
Try the Kenwood KX-710 with some of the new low -noise
I

tapes, and you'll

have

a

winning combination.

Howard Roberson

Check No. 72 on Reader Service Card

Philips Model RH -532
Motional Feedback Speaker System

MANUFACTURER'S SPECIFICATIONS
Frequency Response: 30 to 20,000 Hz. System Type: Three
way with one 8 -in. woofer, one 5 -in. midrange, and one 1 in. tweeter. Crossover Networks: Active crossover at 500 Hz,
passive crossover at 4 kHz. Amplifiers: Two, self-contained;
bass unit 40 watts, mid and high frequency unit 20 watts.
Power Consumption: 150 watts maximum at 117 V 60 Hz.
Size: 111/4 in. W x 15 in. H x 83/4 in. D. Weight: 26 lbs. Price:
$365.00 each.
Big sound doesn't always require big boxes. Perhaps there

no better example of this than the new Motional Feedback System now marketed in this country and manufacis

AUDIO

tured by Philips of Holland. With the unassuming title of
RH532, this diminutive enclosure houses a three-way loudspeaker system, two power amplifiers with a total output of
60 watts continuous sine wave power, electronic and passive crossover networks, and a special electronic sensor to
monitor and control the woofer excursion. The result is an
innocent looking small box that can startle you with the volume of good sound it can produce. The first ads that appeared on this system refer to it as a David among Goliaths.
Jack the Giant Killer would perhaps have been as apt a title.
The enclosure itself measures 15 x 111/4 x 83/4 in. (378 x 283
x 212 millimeters if you choose to think metric). The top,
bottom, and sides are finished in natural walnut, and a metal
grille covers the entire front. When you pick it up to see
what's on the back you realize that this is no ordinary enclosure, since it weighs a hefty 26 pounds. The rear of the
cabinet does not have the familiar terminals for loudspeaker connection. Instead there are four phono connectors, two line -cord connectors, two push-button switches,
one three -position slide switch, and three fuse connectors,
all neatly labelled.
In addition to a very readable instruction manual, Philips
supplies a 10 -ft. a.c. cable, two two -channel 30 -ft. audio signal cables with phono plugs at each end for connection to a
pre -amplifier, and a 6 -in. adaptor cable with phono sockets
at one end and spade lugs at the other end for application to
output terminals of a power amplifier if you wish to hook
this unit onto an existing amplifier system.
The system is hooked up in the following manner. After
placing the speakers where you want them to be for the best
sound, the 30 -ft., dual -wire, audio signal cable is plugged
into the phono receptacles marked In L -R on the rear of one
enclosure. The second such signal cable is then plugged into
the receptacles marked Out L -R on this enclosure and run
over to the In L -R of the second enclosure in the stereo setup. The first cable is then run over to your signal source,
either a pre -amplifier or a power amplifier output. In this
way, the signals from the audio source are routed through
one system to the other.
A push-button selector switch adjacent to the signal input lines lets you determine whether the speaker is to res (Continued on page 73)
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(Continued from page 67)

pond to the left channel signal or the right channel signal.
Immediately below this is a three -position slide switch
which allows you to control input sensitivity and source
selection. The first position is labelled Pre -Amplifier 1 V, the
second is labelled Med. Power Amplifier 7.5V, and the third
is High Power Amplifier 19 V. If you are using a pre -amplifier source, then the first position is to be selected, with the
other two positions reserved for those situations where you
may be connecting to a power amplifier output.
Because this motional teedback system has self-contained amplifiers, the a.c. line cord is plugged into the receptacle provided. If you only have one utility outlet available near the speakers, Philips has provided an unswitched
outlet that is in parallel with the input receptacle. The line
cord from one speaker can then be plugged into the outlet
on the second speaker, and the line cord from the second
speaker run to the utility receptacle.
A red push-button on -off switch then lets you turn on the
system. It here another example of Philips ingenuity crops
up. When you push the power switch "on" with no audio
signal applied, nothing happens. Instead of applying power
to the self-contained amplifiers, a signal -sensing circuit is
activated. After that any time you want to turn on the Philips loudspeaker system all that is required is to give it an
audio signal. Snap, on goes the amplifier. What appears to
be an innocuous piece of plastic on the grille now reveals itself as a pilot light which illuminates a Philips logo and lets
you know that power is on. The power will stay on for two
minutes or longer after the audio signal disappears. The signal level required to activate this turn on for the Pre -amp
position was measured at 1.6 millivolts, which is high
enough to be well above any hum level in the signal line and
low enough to catch any signal that is audible.
In these days of concern for energy consumption, ecology -minded folks might feel uneasy about the use of this
automatic turn -on feature as it is always drawing current. A
clamp -on current probe revealed that the sustaining current of this signal -activation circuit is about 150 mA at 117 V,
which amounts to 17.5 watts of continuous power consumption per speaker or slightly over five times that of a
normal electric clock. Certainly the circuitry is to be admired as an example of Philips ingenuity, and if one is concerned about this amount of current draw, the system can
be powered through a switched outlet on the preamplifier.
The line current drawn by this system is low enough to be
handled by any switched outlet capable of handling 300
watts.
The single most innovative feature about this system is the
circuitry which gives rise to the name "Motional Feedback
System." A piezo-electric element is incorporated in the
center of the woofer cone. This miniature accelerometer is
used to compare what the cone is actually doing relative to
what the input signal wants it to do. The signal from this

comparator is then applied to the self-contained bass amplifier to correct any differences. According to Philips, this
not only results in lower distortion for the sound out of the
woofer but an extremely smooth low frequency response
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which in a conventional system would not be possible from
even much larger enclosures.
While the concept of feedback from the speaker cone is
well established in the audio art, Philips has developed a
compact commercial version that appears to do everything
claimed for it. The 8 -in. woofer, mounted in a very small
sealed volume, puts out a startling amount of bass for its
size; the sealed volume plus the complete electronics are
housed in the small enclosure!
The internal electronics consists of a 500 -Hz electronic
crossover ahead of a 40 -watt bass amplifier and a 20 -watt treble amplifier. A more conventional 4 -kHz passive crossover
is used to separate the 1 -in. tweeter and the 5 -in. midrange.
Philips provides a warranty that the system is free of defects in material and workmanship for a period of one year
from date of purchase. To utilize this warranty the complete unit should be returned postage prepaid and insured
to North American Philips Corp. or authorized service station for examination. All parts which prove to be defective
under normal conditions of use will be replaced under the
warranty at manufacturer's option.

Technical Measurements
Because the Philips Motional Feedback system

uses a selfcontained amplifier, the input impedance is independent of
frequency and is determined by the input mode selector
switch on the rear of the speaker. The most sensitive input
has an impedance of 3K ohms. The medium -power amplifier input, for connection to moderate power amplifiers up
to 45 watts per channel, measures 27 ohms. The high -power
amplifier input, for connection to sources of 45 watts or
higher measures 25 ohms.
The one -meter anechoic amplitude frequency response is
shown in Fig. 1. Three measurements are shown, corresponding to on -axis, a 30 -degree left -channel -stereo location, and a 30 -degree right -channel -stereo location. The onaxis measurement has a slightly stronger high -frequency
response than either of the off-axis measurements. The
spectral balance for all three measurements is exceedingly
good. The low bass remains good down to about 55 Hz, then
rolls off at around 18 dB per octave below that frequency.
There is still a respectable output even at low C or 32 Hz,
which completely belies the diminutive size of this speaker
system. It has a lot of bass for such a small system. The general trend in response is slightly increasing at a rate of about
1 dB per octave from 60 Hz to 18 kHz. The only indication of
resonance peaks are minor ones at 5, 10, and 15 kHz in the
on -axis anechoic response.
Special attention should be paid to the very smooth high
frequency response of the left channel measurement. In the
RH532 the tweeter is to the left of the midrange, as seen by
the listener. The acoustic position of the tweeter, by measurement, is approximately 1.3 in. in front of the midrange
driver. When this speaker is used in a left -channel position,
the extra time delay of the sound from the outboard tweeter
is just enough to cancel its forward acoustic position-giving an extremely smooth transition in the frequency response. The measurement indicates therefore that
there is a slight preference for left -channel smoothness
when the system is mounted in the normal or erect position
with the illuminated Philips logo on top. Slightly better
overall sound will be obtained if it is possible to mount the
right channel speaker upside down. Because this system
looks the same inverted as it does erect, except for the
illuminated logo, this may be feasible in many living room
situations.
The on -axis anechoic phase response is shown in Fig. 2.
The woofer and midrange are in phase, that is, a positive going voltage applied to the input will produce an in -phase
positive -going sound pressure for the direct speaker sound.
The tweeter has a 180 -degree leading phase for the same input signal. The indicated acoustic crossovers are at slightly
above 600 Hz and about 7 kHz. Two measurements are
73
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Live Electronic Music. Richard Grayson, Tom Oberheim. Orion ORS
74142, stereo, $6.98.

THE GNOME FILLS A VARIETY OF NEEDS!
TO THE SEASONED
It's the
PERFORMER

...

extra voice that completes

A modest and unusually interesting electronic music recording here.

composition while leaving
expensive equipment free for
more demanding tasks.
TO THE BEGINNER ... It's a
low cost introduction to synthesizers that won't be obsolete
when more expensive instruments are purchased.
TO THOSE IN BETWEEN...the
GNOME's portability end ease of
operation make it great for `toy
boxes," sound effects or just
for tun.
a

ELECTRONICS, INC.
INTRODUCES
THE

(6NeitiE
MICRO -SYNTHESIZER
KIT

PAIA's FREE CATALOG
features the GNOME and
other electronic music kits.
Check our Reader Service
Number or Write: PAIA
Electronics, Dept. A, 1020
W. Wilshire Blvd., Okla.
City, OK 73118
.

*3740 GNOME KIT
$48.95
plus shipping 8 Insurance 4 lbs

Check No. 22 on Reader Service Card

Exciting New Concept in Automatic Record Care!
KEEP YOUR RECORDS IN MINT CONDITION

ADD YEARS TO ALL ALBUMS
REDUCE STYLUS

WEAR

Vacuum Cleans And Reduces Static Automatically ...
Safely ... In Seconds!
Ideal care for all records! 33'/3 - 45 - 78 RPM
Soft, resilient, natural mohair brushes reach deep into
grooves to gently, safely loosen and lift damaging
microdust particles. Vacuuming immediately removes
dust. Static reduction circuit eliminates dust -attracting
electromagnetism to near neutral voltage. Vac-O-Rec
cleaned records play with original fidelity.

AVAILABLE AT:

VOR INDUSTRIES

VISIT YOUR DEALER FOR
A DEMONSTRATION
Check No.

1652 KAISER AVENUE

39

IRVINE. CALIFORNIA 92705

17141

5561300

Forget the somewhat overblown
backside plug-everybody's a genius
on his own record. The man Grayson,
though, does have a lot going. An excellent innate musical ear, a fine sense
for harmony (sounds organized into
semi -consonant overtone relationships), harmonic color (the same
assembled in striking ways), and
rhythm (patterns in time). Also, fleet
fingers. He can improvise, make up
music on the spot based on tunes
suggested to him, in various styles and
manners. Nothing really so unusual-every good pianist should be
able to (and once was), though few
now can. Added to all this, and of his
own young generation, he has a
natural sense for the electronic
medium's expression, even unto live
piano. He makes up electronic music
on the plain piano, unadorned, and it
sounds like electronic music. Not the
sounds so much as the way it is put together.
Also, he plays harpsichord, with

added delay, and also-very
easily-via the loudspeaker and a host

of now -standard synthesizer functions manned by his colleague Tom

Oberheim, engineer. Remember
John Field and Muzio Clementi?
Field, the Irish piano genius of the
early 1800s, played (and improvised)
on Clementi pianos in London.
Clementi made 'em and sold 'em,
with the aid of Field's demos. Here we
go again.

on Reader Service Card

ARIES -HITS!
ARIES INCORPORATED
119 FOSTER STREET
PEABODY MASS
01960
(617-532-0450)

'r7121,-%

ELECTRONIC MUSIC SYNTHESIZER KIT
*.Standard I Volt/Octave, 10 Volt range scale factor
*Fully compatible with the products of other manufacturers
*Five octave, two voice high quality keyboard
*Fully modular, professional construction
*Priced at a fraction of other units
*Available in kit or wired form
*WRITE, OR CHECK READER REPLY FORM FOR
INFORMATION ON TITIS, AND OTHER ARIES
ELECTRONIC KITS

A NEW

Check No.

3

on Reader Service Card

These two give live concerts, to
much ooh and ah. Good. Their stuff is
real. liked Grayson's piano bit in the
manner of Satie, via Beethoven's 9th
Symphony. Very easy and well styled.
liked his piano rhythmic transitions
called Rain, strictly out of electronic
music (and merging with the same).
His time -delay -harpsichord neo -Bach,
after the Prelude in C, is remarkably
I

I

interesting as fluid color harmony in
the Bach arpeggio pattern, not re 80
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Now...the most enjoyable,

-

-

-

do-it-yourself project
of your life-a Schober
Electronic Organ!]

COMPLETE
CONSTRUCTION PLANS

motely like Bach himself and quite
original in its coloristic organization.
Not surprisingly, engineer Oberheim-who also manufactures the
ring modulators, phase shifters, se-

III 1:1'110NE. l'I. ANS: SI.ua each.
Answering Device, Automatic Dialer, "Black Box". hall

Divervr. hall Limiter.
Central Dial Exchange. Melodic Ringing Generator.
Remote Control. Schematics, Speakerphone. Telelink
Burglor Alarm. Voice Scrambler, Dial/Tone Converter, Tone/Dial Converter.
Coderence Bridge,

Recorder Actuator,

MISC. PLANS:

quencers here used-has a musical
background and has sung with the
Gregg Smith Singers and the Roger
Wagner Chorale, both highly pro. It
takes a musician to make music, even
via a ring modulator.
Actually, these little pieces are
etudes in the classic sense, each
economically concerned with a dif-

You'll never reap
greater reward, more

36.00 each.

Encoder Network. Horticulture
Biofeedback Conditioner,
Moltifrequeney
Stimulator, Dodecahedron Speaker Enclosure, Photographic Pinhole Camera.

fun and proud
accomplishment, more
benefit for the whole

ALL OF THE CONSTRICTION PLANS ABOVE: 5:4.9, AIRMAILED.

LEARN THE SECRETS

e,.q

e,,,

"" OF YOUR TELEPHONE

's

esphone

family,than by
assembling your own
Schober Electronic Organ.
You need no knowledge of electronics, woodwork
or music. Schober's complete kits and crystalclear instructions show you whoever you are,
how to turn
whatever your skill (or lack of it)
the hundreds of quality parts into one of the
world's most beautiful, most musical organs,
worth up to twice the cost of the kit.
Five superb models, with kit prices from $575
to around $2,300, each an authentic musical Instrument actually superior to most you see In stores.
Join the thousands of Schober Organ builderowners who live in every state of the Union. Often
starting without technical or music skills, they
have the time of their lives-first assembling, then
learning to play the modern King of Instruments
through our superlative instructions and playing
courses.
Get the full story FREE by mailing the coupon
TODAY for the big Schober color catalog, with
all the fascinating details!

Nyd

Electronics line

-

ferent aspect of the electronic

Have yon ever wondered what

lies behind that telephone

dial? Now you can

learn she tricks of the telephone trade. Get the inside story of telephone
systems-their quirks and flaws, and remain up to dale on vital ott
within the telephone industry. TELEPHONE ELECTRONICS LINE
Wheat= designed for the telephone enthusiast, Phone Pbreak, and
experimenter. containing interesting articles which offer a wealth of hard to
find information. Technical theory is oho discussed.among the following items:

vocabulary. I'd call it an excellent
teaching aid for schools, colleges,
where similar equipment is on hand
for music production. Music is a lot
more than diddling around with a lot
of fancy controls! All that proves is
that the machine works. Gotta do
better-here's how.

Current News Items Code Numbers
Illustrations Games Facts Plans
Projects History Comics Stories
Facts prieviously Tel. Co. confidenTEL!
tial is now published in foreign
o

One year subscription rate: United States 16.0o, Canadian O

SS.00.

AU. OF THE CONSTRUCTION PLANS ABOVE PLUS A ONE YEAR SUBSCRIPTION TO TELEPHONE ELECTRONICS LINE: 8x9.95 AIRMAILED.

THE LEGAL ASPECTS
OF UUTE IGONNECT1ON

t

S.o os URN \II. ID.

(Continued from page

with the same result. drew only a
withering smile from the factory representative at such an unthinkable
thought. And a quick and very
deferential reprisal. If, of course, you
had brought the machine to us in the
first place ... but as it is ... Correct,
entirely correct! And my private
thought is that if they had made the
might even have
original mistake
achieved a free repair. They, too, have
pride in their own workmanship. But
now will never know.
will have to admit that the first
motor, failing in the slow speed as did
the second one, nevertheless took a
whole year of gradual deterioration in
its torque before its slow speed quit,
leaving the fast speed OK. Whereas
the second motor's slow speed apparently failed in seconds, leaving its
high speed intact. And the grinding
noise was new. The first motor simply
got quietly tired and wouldn't start
unless first went to the high speed,
then back to slow. No grinding.
Mysteries.
Anyhow, now all is well and I've

5940k»

The
Organ Corp., Dept, AE -53
43 West 61st Street, New York, N. Y.
Please send me Schober Organ Catalog.
D Enclosed please find $1.00 for 12 -inch L.P.
record of Schober Organ music.

The complete reference book to your
LEGAL RIGHTS as a telephone subscriber. Study toll evasion, tariffs,

26)
I

wiretapping, customer provided equipment, and many more!
ALL OF 1HE CONSTRUCTION PLANS ABOVE AND A ONE YEAR SLESCRIPTION
TO TEL PI IS "THE LEGAL ASPECTS OF INTERC,ONNEI'.TION": S69.uo AIRMAILED.

TCR

d2035

NAMF
ADDRESS

aNEaICA

BURBANK BLVD.,WOODLANO HILLS CA

-

91364 US%

CITY

STATF

Check No.

Check No. 35 on Reader Service Card

31
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on Reader Service Card
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I
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I

been working again with the
machine, at last, and with both
speeds. It's pleasant! About time.

Our companies have been in the microphone and tape recorder business now for over forty years.
In that time we have built up quite a family ... professional mixers, tape recorders, microphones,

There are moments like this when you
feel that RESULTS, positive and definite, are worth any price at all. think
I'd pay six times as much instead of
three, just to be able to get back to
work this way. feel GOOD.

headphones-the lot.
All of these products are made to the same high acoustic and mechanical quality that has set
standards throughout the world. For example, if your finances do not quite run to a new
Revox tape recorder, try to find a secondhand one-in stock condition it will outperform
other makes of new equipment at the same price!

I

i

All of our family is described in great detail in a series of technical
data sheets and application charts. If you are at all interested in
cdb
better equipment, we will send you this information. Just mail the
coupon to:
ee\Oaf
15
Revox Corporation,

I

P.S.

Something has just been

bothering me. Do notice a very faint
grinding sound in the new motor
when it runs at the slow
speed-which goes away at the fast
I

155 Michael Dr.

Syosset, New York

11791.

stNO°

speed?

°OcO\/

gs¢

\N

Address
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NEW 3" CENTER PRECISION 10-1/2" reels
loaded with new Ampex tape less than half price.

mil-$7.00;

1/2"x1-1/2 mil-$9.75;

1

POB 338, Dunwoody. Ga.

1

mil-$8.00.

mil-$10.75.

S.I.C.,

30338.

AUDIO RESEARCH Magneplanar Tympani Ill,
$900. 1901) 323-7702.
ONE STOP for all your professional audio requirements. Bottom line oriented. F.T.C. Brewer
Company, P.O. Box 8057, Pensacola, Florida

32505.

TYMPANI -1A
Audio Research Magneplanar Speaker, $850.
Larry Beiter, 3829 Logans Ferry, Pittsburgh, Pa.
15239. (412) 327-7193.

AUDIO

AUDIO

i

OrNe s

`y0O

Name

As

and when available from our dealers.

81

379-9945.

1/4"x1-1/2

if

//
/ J P.3O+s
//e0P
90

tic

P"..1,111," 1TCOLflr1xr ,

rlv

oreo

+.-

plete range of Audio Research equipment on display under ideal listening conditions. By appointment C.M. Santmire. AUDIO SYSTEMS & DESIGN, 5421 South 84th St., Lincoln, Nebraska
68516 (4021 489-9888.
AMPEX TAPE-NEW 1800' on 7" reel 12 for
$18 POSTPAID; 1200' 12 for $13 POSTPAID-free list-WIDE RESPONSE, 6114A
SANTA MONICA BLVD.. HOLLYWOOD, CA.

90038.

CANADIAN WARRANTIES! Write for our
quotes on your stereo component needs.
Browne's, 541 Danforth, Sudbury, Ontario.
ELECTROENCEPHALOPHONE: brainwave
monitor, Professional biofeedback instruments.
J&J 8102-A. Bainbridge, WA. 98110.

OJr

VT. 1Lvv-VTT--c-rvvr
AKAI GX-400D - hardly used. N. 'Alen. 37
Hickory Place, Livingston, N.J. 07039. 201-3512846 days. 201-994-3913 after 7 PM.
DENVER'S SPECIALISTS in High Definition
Sound Systems offer Audio Research. IMO.
Crown, ESS, IMF, Lipsch, Phase Linear, Quad.
Radford, Transcriptor, Yamaha and more. Visit
ListenUp, 685 South Pearl, Denver. Colorado

80209. 303-778-0780.
MARK LEVINSON-PHASE LINEAR-Mcln
JBL
Braun
Nakamichi
Dahlquist
tosh

-- - - -

- - --

B&O
Tandberg
Linn Sondek
Supex
Quatre -Technics. Hear the Supex cartridge
with the Levinson cartridge preamp at Stereo
One. 1229 Post Rd.. Fairfield. Conn. 06430.
Phone: 203-255-5939.

83
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Classified
FOR SALE

CONNECTICUT: Yamaha, Celestion, IMF, In r;.,,.,
Tl.nrnne FCC

CASSETTE LABELS

SYN -AU D -CON 3 -Day Sound Engineering
Seminar. For more information about the
seminar in your area, write Don Davis, Synergetic Audio Concepts, P 0 Box 1134. Tustin, Ca.
Ph

(714) 838-2288

DISCOUNTS ON STEREO COMPONENTS,
systems, for quality brands, lowest possible
prices, fastest service -Write for our quote! Redwood Stereo Co., PO Box 2794, San Rafael,
Calif. 94902. (415) 472-3525.
REVOX A77 -$400. Uher 1000 Report Pilot
$600. Teak AN -180 (Dolby) $200. Excellent

-212-651-0175.
MILWAUKEE & WISCONSIN'S only
audiophile dealer. Specialists in components by

Crown, Dahlquist,

Transcriptors,

Integral

Systems, Epicure, Nakamichi, Bozak, Citation,
Ohm, SME, Ampzilla, DBX, Infinity, SAE, RTR,
ESS, Revox, Phase Linear and 50 others.
Wisconsin's only Audio Research dealer with the
entire product line on demonstration. WACK
ELECTRONICS INC., 5722 W. North Ave.,
Milwaukee 53208. 414-442-3441.

KENWOOD SYSTEM -Enjoy

a component 4 channel system. Kenwood models KA -7002, KT 7001, KN -7044, KM -8002, KC -6060A, KF8011. KSQ-20 sent ppd. $900.00. All in excellent condition with original boxes. Call or write

D-6078 Neu -Isenburg,
Frankfurterstr. 184, No. 1404, West
J.O. Young,

Germany. 08102-34102

SOUTH

FLORIDA'S ONLY AUDIO

FOR SALE

FOR SALE
ARE YOUR TAPES IN DANGER ... Playback
on magnetized equipment can ruin them. Now
you can measure and eliminate danaging
magnetic residuals. Standard Audiophile Han -D Kit $29.75. Delux Han -D -Kit $51.00. delivered
in USA on prepaid orders. Free data on request.
Annisco, 1103 N. Delaware. Indianapolis, Indiana 46202.

heiser, SME, Stax, Supex, Tandberg, Yamaha.
Sound Company
4701 College Ave.. 1714) 582-4148
3675 Sports Arena Blvd., 17141 224-2844

CAN YOU IMAGINE a magazine that recommends components in four categories from no holds -barred to best -for -the -money? The
Stereophile does it. For info write Box 49A,
Elwyn, Pa. 19063.
THE FIRST (1962) UNDERGROUND audio
publication of them all, the Stereophile is the
subscriber -supported perfectionist's magazine
the others are trying to imitate. Free dope sheet
explains why. Box 49A. Elwyn. Pa. 19063.
IF YOU BUY AUDIO EQUIPMENT, you can't
afford not to read the Stereophile. Write Box
49A, Elwyn, Pa. 19063 for free blurb sheet.

ALLISON ACOUSTICS

LOUDSPEAKERS

have stabilized Radiation Loading. Years of intensive research by Roy Allison (formerly of
Acoustic Research, Inc.) on the interaction
between loudspeakers and room boundaries has
yielded a new high standard of uniform bass per-

formance. New Convex Diaphragm Mid -Range
and High Frequency drivers achieve phenomenal
wide dispersion (-3db 90 degrees off axis at
20kHz!) Literature and price information avail-

RESEARCH DEALER. Full Audio Research
Systems on display: SP3-A/Dual 76/Dual
51/Magneplanar Tympani 1-8/Tympani 111A.
Plus Advent, B&0, ESS, Harman-Kardon, McIn-

able upon request.

tosh, Marantz, Phase Linear, SAE, Supex, Stax,
SME. Sennheiser, Tandberg, TEAC, Thorens,
Technics, Nakamichi, Mark Levinson. Complete
audio counselling and custom installations.
Sound and Sight, 20 N. Federal Highway, Boca
Raton, 33432, (3051 391-1843; 141 Lakeview
Avenue. West Palm Beach 33401, 1305) 655-

868-1080
BALTIMORE -WASHINGTON AREA AUDIOPHILES REJOICE! At last a store for you. Come

2236.
FACT: One of the largest and oldest exotic audio
stores is now open at their brand new location.
No other store combines the display facilities, the
equipment and the service quite like TRANSCENDENTAL AUDIO LTD. in all of the United
States.
A. ROOMS -three perfect sound rooms with
complete working demonstration -generally live
tape.
B.

EQUIPMENT -Dayton Wright XG8Mk11B

speakers and SPS preamps. Cambridge Audio TL
200 transmission line speakers and P140X,
P7OX amplifiers, J.E. Sudgen "Class A" amps.
ERA 48 pole belt -driven turntables. Radford,
Quad, Revox, Audionics, AKG, B&O. B&W Ltd.,
Crown, BGW, Celestion, DBX, Epicure, Technics, SAE, Infinity, Sequerra. Phase Linear.
Supex, Levinson, Grace, Transcriptors, ESS,
Braun, Magneplanar, Yamaha, Stax, Marantz,
Harman-Kardon, Wizard Phono., Ortofon, GAS.
C. SERVICE-Anechoic Chamber, test equipment from Hewlett Packard, Crown, B&K Sound
Technology, etc.
D. USED EQUIPMENT -Ton! Dahlquist
DQ10. Audio Research D51, D76, SP3A &
speakers. RTR 28DR, Phase Linear 4000.
Quintessence, Infinity Monitors. preamp, IMF
speakers and amp, much, much, more.

TRANSCENDENTAL AUDIO, LTD., 773
NIAGARA FALLS BLVD., BUFFALO, NEW
YORK 14226. 834-3100 & 834-3101.
TRANSIENT OUTPUT MONITOR for audio
amplifiers. L.E.D. readout indicates 1/4 to 1000
watts average and transient power output. Hand
assembled, calibrated, tested. $100. Free literature. Analogic Design, P.O. Box 7753. Phila.. Pa.
19101.

OPERA TAPES -RECORDS "live" broadcasts.
r mmI t M
.rnarlcast rast list. 51.00. deduc-

SAN DIEGO, CALIFORNIA
ADC, Advent. AKG, AR-LST, Audio -Research,
BGW, Citation, Crown. Dahlquist, DBX, Dynaco,
FMI, Janszen, Linn Sondek, Magneplanar,
Marantz, Micro -Acoustics, Ohm. Phase Linear,
Philips. Quintessence, Rabco Revox, RTR, Senn -

FOR SALE

92680

FOR SALE

FOR SALE

SUFFOLK AUDIO, INC.
1105 Mass. Avenue
Cambridge. Mass. 02138
Ph. (6171

to Myriad Sound and hear the finest in state of
the art audio equipment. Featuring the complete
Audio Research line, Polk Audio Model Nines,
ESS Heils, Janszen, S.A.E., Altec, Citation,
R.T.R., B&O, Thorens, S.M.E. etc. all accompanied by Fred Huggins himself. Main store at 9619
Reisterstown Rd.. Garrison, Md. 21055 (2 miles
North of Balt. Beltway exit 20) (3011 363-1733.

WESTCHESTER AND FAIRFIELD COUNTY
AUDIOPHILES TAKE NOTE! THE AUDIOPHILE, 231 BEDFORD STREET, STAMFORD, CONN. specializes in equipment for the
connoisseur. Audio Research, ADC, Citation,
Crown, Hegeman, IMF. Infinity, Janszen, Philips,
SAE, SME, TEAC, Technics, Thorens and many
more. (203) 348-3551 (Closed Mondays(.

INFRA WOOFER TM world's largest, deepest.
most powerful sub -woofer system can be had
only at Music and Sound, Ltd. 50 dB per octave
crossover, bandpass 16 hz ... $1295.
F.M.I. & I.M.F. SUB -WOOFERS, for the
closest approximation to dipole definition -$180-$350! Also. the rave five -way Fulton/R.T. R. super speakers. Shipped prepaid/insured. Music and Sound, Ltd., 1111 Old York
Road, Willow Grove, Pa. 19090 12151 659-

9251.
AKG, ALTEC, AUDIO RESEARCH, Beyer,
CROWN, DAHLQUIST, DECCA, INFINITY, KLH
9s. Koss, Mark Levinson, Ortofon, PHASE
LINEAR. PML. REVOX, SAE, Sennheiser, Se querra, Sony, Stanton, Supex, Tandberg, TAS CAM, Thorens, etc....
HI -Fl HAVEN
28 Easton Ave.
New Brunswick, N.J. 08901

201-249-5130
DON'T PAY THE

HIGH MAIL ORDER
PRICES THIEVES WAREHOUSE OF TAMPA.
1531 SOUTH DALE MABRY, TAMPA, FLORIDA
33609.

TEXAS AUDIOPHILES! On demonstration:
Dahlquist, Nakamichi, Transcriptors, Linn-Sondek, Infinity, Braun. Advent. Crown. Phase Linear, Ortofon, Levinson, Supex, Quad, Klipsch,
IMF, Keith -Monks. ESS, Decca, B&O. Radford,
Stax, Audionics, Philips, Revox, Citation and
many others. Audio Concepts, 2021 Guadaloupe, Austin. Texas. Phone 512-478-7421.

HI-FI ENTHUSIASTS WANTED!! Earn more
than just spare money in your spare time. We
need campus representatives to sell name brand
stereo components at discount prices in your
area. High commission, no investment required.
Serious inquiries only, please. Contact: Mike
Santillo K&L Sound Services Co. 75 N. Beacon
St.. Watertown. Mass. 02172.
ROGERS B.B.C. MONITOR, IMF, B&W Ltd.,
Celestion, Radford, Decca. ERA, Connoisseur,
Audionics TL -90, Goldring, Revox, Beyer, Lamb
and more. Custom design and modifications.
SUFFOLK AUDIO, INC. 1105 Mass. Ave., Cambridge, Mass. 02138. (617) 868-1080.

DAHLQUIST DQ-10, RTR, INFINITY, BOSE,
ESS. KLIPSCH. SAE. CROWN, PHASE LINEAR.

HERVIC,

CITATION,

YAMAHA,

QUINTESSENCE, BURWEN, BEOGRAM 4002.

THORENS,

LINN

SONDEK,

TECHNICS.

TRANSCRIPTORS, PHILLIPS, CONNOISEUR,
A&D, SME. REVOX, SONY, ADC, ORTOFON,
SHURE, MUCH MORE.
STEREO CENTER,
2539 VESTAL PKWY. EAST,
VESTAL, NEW YORK 13850.
(6071 729-6191

PROPRIETARY CUSTOMIZED

MODS re-

duce tone arm friction, damp spurious resonances. minimize torsional forces. improve track-

ing, and reduce record wear. For
S.M.E.'s-$30.00. For Rabco SL 8(E) -$100.00. For Transcriptors-free'

( with purchase/.

NOW
LISTEN to our calibrated Ortofon/Supex moving
coils, B&O/Grace/Micro-Acoustics. From the
laboratories of Music & Sound Ltd., 111/2 Old
York Rd., Willow Grove, Pa. 19090. (215) 6599251.
+ Levinson Cartridge Preamp +

IMF, B&W, DAHLQUIST, Nakamichi, Se querra, Quad. Braun, B&O, McIntosh, Tandberg,
Crown, Revox, Advent, Stax, Ortofon, Beyer.
Phase Linear and many others. Also wide
selection of first-class used equipment. Expert
advice. No sale final until you are satisfied.
AUDIO CONSULTANTS. 517 Davis St., Evanston, Illinois 60201. (312) 864-9565.

MAGNECORD 1024, luggage cases. Like new.
$500. Factory rebuilt 1024, $375. Pair cherry wood AR-2AX's, excellent, $165. (214) 4245325 after 6 P.M.

TARZAC CASSETTES: C-1

thru C-90.

CUSTOM CASSETTE LABELS. Free samples.
638 Muskogee Avenue. Norfolk, Virginia 23509.
2 SAE MARK IV CM power amps, $415 each;
SAE Mark IX preamp w/case. $325; 4 ESS
AMT5, $145 each; 4 RTR 400E, $215 each;
SONY SQD-2020 full logic decoder, $160;
Technics SL -1100A direct drive turntable, $250;
Toshiba SR -50 turntable w/photoelectric cartridge, $325; JVC demodulator w/Audio Technica AT -14S cartridge, $115. 1516) 799-7251.

AUDIO APRIL,

www.americanradiohistory.com
AmericanRadioHistory.Com

1975

FOR SALE

EQUIPMENT WANTED

RECORDS

MARANTZ 108 TUNER in case, mint condition. $775.00 firm. R. Shannon, P.O. Box 277,
Tipton, Calif. 93272. 209-752-4420.
STANTON 681EE cartridge $36; new boxed
681 EE stylus $18; Orthofon RS 212 tonearm

DYNACO, MARANTZ, Fisher, Radford tube pre
and power amplifier. Sherwood Scott tube tuner.
Citation 12. State condition and price. Pierre
Royer, 10781 St. Julien #3, Montreal H1H 3Y1,
Canada.

$22.(2121376-4842.

WANTED - Pioneer SX-1010 & SA -9100; ESSAMT series; Garrard Zero 100 SB or 100C; Sony

SHOW ALBUMS -Rare. Out of Print LP's. 52
page list 50e. Broadway/hollywood Recordings
Georgetown, Conn. 06829.
OLDIES=45 RPM Original hits. Catalog 50e
C&S Record Sales. Box 197. Wampsville, N.Y.
13163.

BERKELEY,'CALIFORNIA
Yamaha
Quatre
Dbx
Revox
Grace
Supex
Technics
Keith Monks
Linn-Sondek
Transcriptors

Quad
Braun
Fulton
Klipsch

Dahlquist
Audionics
Magneplanar
Mark Levinson
Quintessence
Citation
Radford

STEREO WORKSHOP

(41

51

2985 College Avenue
Berkeley, California 94705
843-5836
open 2-8 TWThf; 12-6 Sat

DON'T PAY THE HIGH MAIL ORDER
PRICES. THIEVES WAREHOUSE OF
BETHESDA, P. 0. BOX 34251, WEST
BETHESDA, MD. 20034.

EQUIPMENT WANTED
DYNACO PAS TUBE pre -amp; condition, appearance unimportant. State price, condition.
Also Dyne tube amps. M. Joy. Weyer Hall, Hastings College, Hastings, Neb. 68901.

WANTED: EMPIRE 208 TURNTABLE. STATE
CONDITION & PRICE FIRST LETTER. BARNES,
2860 N. PINE HILLS, APT 229, ORLANDO,
FLORIDA 32808.
WE MUST HAVE YOUR USED

COMPONENTS

i

Premium Trade or Cash for:
McIntosh tube (pre) amps & tuners, Marantz
tube (pre) amps 7 tuners, Marantz 7(T), 15, 16
(B). Futterman H-3. J.B.L. 400, 500, 600 series
electronics, J.B.L. Hartsfield, L-101, Metrogon,
Minigon. Music & Sound Ltd., 111/4 Old York Rd.,
Willow Grove, Pa. 19090. (215) 659-9251.

CASH FOR YOUR unwanted reel to reel tapes.
Record House, Hillburn, New York 10931.

WANTED: WALNUT BASE for Garrard 0100C.
State condition and price. Robert Van Ness,
26140 W. 12, Southfield, Michigan 48076.

WANT PLUG-IN PREAMPS for Ampex
AG440, AG600, AG500 used or new. Case for
Teac-R808/505. Sam, 164 Wood St., Lexington,
Mass. 02173.

WANTED - USED ALTEC 828B, 511B. 8118;
JBL 4560, 2345. 2323 Greenlands Rd., Victoria,
B.C.. Canada.

H.H. SCOTT 299-D Stereo amplifier - also FM
tube type tuner with multiplex for stereo. American make preferred. State condition & price. S.E.
Clark, R #1, Box 16, Cornersville, Tenn. 37047.

WANTED:

CONCORD MK -III Tape Deck.
Box 527, Iron River,

Bohdan Czerwinski,
Michigan 49935.

HAVE: TA -2000F, TA -3200F (2). AN -180A,
AJ-15. All excellent. Want deal for Marantz
4400. Will add cash. James O. Davis, 982 W.
Brevard St., L-17, Tallahassee, Florida 32304.

MARANTZ MODEL NINE. Two wanted. State
condition and price. F.G. Floriani, 529 Eighth
Avenue, Bethlehem, Pa. 18018.

INFINITY 2000A

Best offer under $350 pr.
Boschen, 7 Ravine, Tenafly, N.J. 07670 1201)
567-2684. evenings.

AUDIO

i

-

SEARCHING? WRITE: DISContinued RECORDS, 216 North Rose. Burbank, California
91505.

& Tascam tape equipment; cartridges new or top
condition only. Send specs, lists & prices to:
Louis Sonier, 139 Dawes Road, Toronto, Ont.

M4L501.

MONAURAL. Classical LP's Bought -Sold, Box
352, Huntington. N.Y. 11743.

WANTED: Xerox Copy of owners' manual for
Marantz 108 Tuner. Will Pay. G. Coumanis, P.O
Box 6701, Mobile, Ala. 36606

FILM -STAGE SOUNDTRACKS. Large free list.
A. Lutsky, Box 557342, Miami, Fla. 33155.

SERVICES

CATALOGS. Broadcasts, soundtracks, Personalities of Thirties, Forties. Box 225, New York,
N.Y. 10028.

ANTIQUE

-

SOLD @ AUCTION -JAZZ -Soundtracks
Personalities O.C. Indicate List: Ray Macknic,
P.O. Box 7511, Van Nuys, Calif. 91409 U.S.A.

PHONOGRAPHS REPAIRED

AND RESTORED by specialists. Edison, Columbia, Victor, etc. Incomplete phonographs purchased Evan Blum, 21 Brook Lane, Great Neck,
N.Y. U S.A. 11023 (516) 482-0371.

SOUNDTRACK RECORD ALBUMS -Mail
Free List-Whalon, 2321A
Hill -Redondo Beach, Calif. 90278.

Auction.

NASHVILLE RECORD PRODUCTIONS WILL
PRESS HIGH QUALITY PURE VINYL RECORDS
FROM YOUR TAPES. SEND FOR SAMPLE RECORD AND PRICE LIST. ALSO FINEST DISC

FREE

Stereo

Classical, Romantic, Modern Music. Not sold in
stores. Not listed in Schwann's. Highest quality!
Budget label prices! Available only by mail.
MUSICAL HERITAGE SOCIETY, Box 932 AU,
New York, N.Y. 10023.

MASTERING. 1819 BROADWAY, NASHVILLE,
TENNESSEE 37203.
HIGH FIDELITY SPEAKERS REPAIRED
AMPRITE SPEAKERS SERVICE
655 Sixth Avenue, New York, N.Y. 10010

-

SOUNDTRACKS/0C, JAZZ/PERSONALITY
FREE NEWSLETTER! RTSA, 3700 S. Plaza

212 -CH 3-4812
TAPE RECORDER HEADS brought back to
spec. Wear removed. Brilliant finish. $10.00
each. One day service. E. Maher, 5 Evans Place,
Orinda, Calif. 94563.

Drive, Bldg. F/211, Santa Ana, California 92704.

PERFECTLY CLEAR TM ultra hi-fi record Bur wen Laboratories BL -2. The East Bay City Jazz
Band -Big Bear Stomp. Oriental Strut. Louis -i an -i -a Blues My Naughty Sweeties Gives to Me.
Dans Le rue d'Antibes. etc. $10.50 each postpaid $70.00 postpaid in lots of 10. Send check
or money order Massachusetts residents add 3%
sales tax Dealers wanted. Burwen Laboratories
Inc. 209 Middlesex Turnpike, Burlington, Massachusetts 01803 617-273-1488.

DON'T PAY the high mail order prices. Thieves
Warehouse is coming to your area. Franchises
available. Thieves Warehouse, P.O. Box 8057,
Pensacola, Florida 32505.
CUSTOM PRINTED CASSETTE LABELS: 50
to 1,000+. Finest quality. Complimentary
samples. TARZAC, 638 Muskogee Avenue, Norfolk, Virginia 23509.
THE AUDIO WORKSHOP
Comprehensive practical training in SOUND
RECORDING, PRODUCTION,
AND REINFORCEMENT TECHNIQUES. 24 -TRACK FACILITIES for student projects. No prerequisites; accommodations available. 50 Union Park, Boston, MA 02118. 1617) 266-7561.

..

FOR DISCOUNTS on records and tapes, send
25c for catalog to K.D. Flenrich, P.O. Box 123,
Haves Center. Neb. 69032

SOUNDTRACK, CAST PERSONALITY list
20e. Don, 2914 Westerland, Houston 77042.

SHOWS, SOUNDTRACKS, CLASSICAL, etc.,
many rare vintage items, imports. Catalog $.25.
Robinson, P.O. Box 181, Bluffton, S.C. 29910.

TRACK CARTRIDGES and Cassettes
Repaired/Rebuilt. 60 Day uncontitional

8

Guarantee. Send tape and $1.75 to:
SAVE -A -TAPE, POB 7368, Wauwatosa, WI

53226.
THE ABSOLUTE SOUND' , in its new issue,
takes its first look at tuners. To judge the sonic
accuracy of nine tuners, the staff broadcast its
own FM signal (fancy that) and the results may
shake up some cherished notions Among the
tuners tested: The Sequerra; the $1200
Yamaha; the Marantz 10B; the Onkyo 3055;
Citation's 14 & 15; the Sherwood; McIntosh
MR78 and MX110. But that's not all. We test
(finally) the Phase Linear 4000. Also: Dyna's
PAT -5; the Micro -Acoustics cartridge; the
Hegeman 2; the B&O 4002; the Quatre amplifier; the Paoli amplifier; the Yamaha FET amplifier; the Denon moving coil cartridge; Audio Research's improved SP -3a; the Stanton 681eee
semi -pro tape machines from TEAC (3340S) and
Pioneer (10551; the Avid 103 and Audio Analyst AX100 and much more. Much. The cost of
the magazine: $10 (four issues) U.S.; $11
Canada. Add $2 for first class mail. Foreign:
$12.50 lair). Back issues (there are 5): $3 each.
The Absolute Sound, Box 5C, Northport, New
York 11768.

APRIL, 1975

200 -PAGE CATALOG. 1,400 New
Recordings. Renaissance, Baroque,

TAPE RECORDINGS
RENT CASSETTE or Open Reel Prerecorded
tape. All Labels. Catalog 75e. Tape & Time, P.O.
Box 740, Hopkins, Minn. 55343.

EVERYTHING ON OPEN REEL! Prerecorded
classical/popular tapes. Latest releases. Dolby.
Quad. 96 -page catalogue $1. Barclay -Crocker,
Room 857A, 11 Broadway, NYC 10004.

OPERA TAPES. Professional reel,
cassette copies. Extensive sound coded
LIVE

catalogue. Quality guaranteed. Also records. A
Fischer, Box 83 Fordham Station, Bronx. N.Y.
10458.
AMBIPHON'S QUADRAPHONIC TAPES.
Highest quality available anywhere. Stereo compatible. Format: 1/4", 7-1/2 ips, 4-track discrete reel-to-reel on highest quality mastering
tape. Includes precision test segment. Send
stamped envelope to: Ambiphon Records, Dept.
A, P.O. Box 341, Kingsbridge Station, Bronx.
N.Y. 10463
HALF TRACK

STAGGERED stereo tapes
wanted. Bel Canto, etc. sell/trade - 1/4 track
copies. R. Brewster, Box 90, Oak Ridge, Tenn.

37830.
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INSTRUCTION &
EDUCATION

TAPE &
TAPE RECORDERS

HELP!

SCOTCH RECORDING TAPE, lowest prices
TAPE CENTER Box 4305B, Washington, D.C.

20012.
Anytime you have a
question about your
Audio subscription,

7" Reel Recordists. GOT THOSE RETAIL

please include a
mailing label to in-

AFFIX
LABEL

BLUES? Low prices on Scotch & Maxell tape.
Send for price list NOW, and receive $1.00 credit
on first order. N.A.B. AUDIO, P.O. Box 7, Ottawa,

sure prompt service
on your inquiry.

HERE

LIVE OPERA TAPE Giveaway! Catalog: Newby, 36 Ballad Lane, Hicksville, New York 11801.

III.

CHANGE

PINCH VIDEO TAPE. $7.25 PER HOUR on
7" reel. Low headwear. 0-9 mil polyester. Free
literature. OREGON MAGNETICS Box 13374.
Portland, Oregon 97213.

OF ADDRESS
If

you're

about to

move, please let us
know approximately

four weeks before
the move comes

___

/i----

BUSINESS OPPORTUNITIES
___

about. Or, if there is anything wrong with
your current mailing label, please let us
know on this form also. Simply affix your
present label here, and carefully. print the
updated information below.
PLEASE HELP US TO SERVE
YOU BETTER
AUDIO MAGAZINE
134 N. 13th Street

Phila., Pa. 19107

Name

(Please Print)
Company

--Lp

state_

REPRESENTATIVE FOR SPEAKER SYSTEM
KITS in your area. Huge, never ending, untouched market. High energy, young, together,
sound & business oriented individual will do best
with this investment or commission opportunity.
Requires very little attention after establishment
in your protected territory. We must eventually
meet for contractual arrangements. Send detailed resume to: Robb Favier/TSR Engineering,
3673 W. 113th St.. Inglewood, Calif. 90303.
HOTTEST MAIL ORDER PLAN! Distributors
make big profits selling revolutionary new memory improvement cassette line. Free Details.
General. Dept. AM -124, Box 137, Northridge,
CA. 91324.

EARNINGS to $10,000 yearly working 6 hour
weekends. Tape recorder needed. Details
$10.00. Reel Productions, 3021 Comanche Trail,
Lafayette, IN 47905.

Address
City

61350.

BREAK INTO RADIO, D. J. tells how. Explains
jobs, salaries, etc. $2.00. General, Box 467 -AC,
Landing, N.J. 07850.

BOOKS
BOOKS. Send 50c for Catalog. Refundable with
Order. Also Egyptian Dream Book 35e. Books,
P.O. Box 11965, Philadelphia, Pennsylvania
19145.

SITUATION WANTED
EXPERIENCED AUDIOPHILE AVAILABLE! 4
yrs. management experience with national audio
chain. BBA Marketing/Physics 25 yr. old,

aggressive,

professional

salesman -man-

ager, heavy electronic background. Seeking a
career with audio firm. R.D. Pringle, 1905 Hartford, Lubbock, Texas 79410.

HIGH FIDELITY
DYNAKITS, lowest prices. Underground HI-FI
Sales, Rt. 1, Box 177, Arnold, Md. 21012.
NOW AVAILABLE ... FAMOUS REFLECTING SYSTEM'S 41/2" REPLACEMENT

DRIVERS. $7.98 POSTPAID.

BIG

QUANTITY DISCOUNTS. FREE SPECIFICATIONS. AURATONE, BOX 580-17, DEL
MAR, CALIFORNIA 92014.

SPEAKERS
MUSICAL SPEAKERS REPAIRED
ALTEC WARRANTY STATION
Hughes Electronics Service
45 Dunn St., Asheville, N.C. 28806

SELF -STUDY CB RADIO REPAIR COURSE.
There's money to be made repairing CB radios.
This easy-to -learn course can prepare you for a
career in electronics enabling you to earn as
much as $16.00 an hour in your spare time. For
more information write: CB RADIO REPAIR
COURSE, Dept. 4-A, 531 North Ann Arbor.
Oklahoma City, OK 73127

PHONO CARTRIDGE
SEMINAR
MICRO -ACOUSTICS CORP., manufacturer of
the QDC-1 Stereo Phono Cartridge, is offering a
seminar on Phono Cartridge Design and
Manufacturing to interested groups in the U.S.A.
Please write to:
MICRO -ACOUSTICS CORP.
DEPT. L
8 WESTCHESTER PLAZA
ELMSFORD, NEW YORK 10523

SHORTWAVE
HEAR POLICE FIRE Dispatchers. Catalogs
show receivers: exclusive directories of "confidential" channels. Send 10e stamp. Communications, Box 56AU Commack, New York
11725.

PHOTOGRAPHY
PHOTO BUTTONS made from your photograph or any slogan, advertising, picture, etc.
Only $2.00 postpaid. Arcan Products, Rt. 1, Box
278, Waldorf, Md 20601

$2000 MONTHLY POSSIBLE addressing and
stuffing envelopes. Information: Rush 25e,
stamped, addressed envelope. K&F Enterprises,
1935A Campbell, Royal Oak, Michigan 48067.

MUSICAL
INSTRUMENTS

BOOK SALE, -SAVE up to 70%, free catalog.
Cosgrove, Dept AD -4, 302 Ribordy Dr., Eglin
Village, Fl. 32542.

ELECTRONICS BOOK DISCOUNTS, Save!
Free selected, reviewed list. T/DOC. Box 340,
Centerville, VA 22020.

DIGITAL ELECTRONICS! Design and understand Digital Circuits. Increase technical competence. Complete and guaranteed course is
highly effective. $10.00. Free literature. DYNASIGN, Box 60AM, Wayland, Mass. 01778.

UP TO 60% DISCOUNT. Name brand instruments. Catalog. Freeport Music, 455R Route
110. Melville, N.Y. 11746.

RADIO PROGRAMS
1930-1962 RADIO PROGRAMS, Reels, $1.00
hour! Cassettes, $2.00 hour) Catalog. $1.25.
AM TREASURES, Box 192M, Babylon. N.Y.

11702.
OLD RADIO PROGRAMS on tape and cassette. Catalogues 50e. 30 minute sample tape
with catalogue $1.25. Satellite Broadcasting,
Box 512, Miami, Florida 33165.

RADIODOCTORS: radio tapes catalog $1.00
refundable. 2018 Eagle Hts. Madison, Wisconsin
53705
GOLDEN AGE RADIO -your best source for
radio tapes. Box 25215-D. Portland, Oregon

Use

Audio's
Classifieds
For

Quick
Results

97225.

MONEY
HISTORIC PAPER MONEY OFFER!! 10.000
(ten thousand!) German Marks yours to treasure
for just $5. Terrific collectors' items. Immediate
delivery. Send to: Finkelstein, 2056 Cropsey
Avenue, Brooklyn, New York 11214.

AUDIO
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APRIL, 1973

PROFESSIONALS TALK ABOUT THE NEW MARANTZ TUNER AND AMPS.

The Marantz 1070 integrated amp is
close to optimum in performance
and the low price makes it an even
better value:'
In December, 1974, sound engineers and audiophiles were invited to examine and
discuss the new Marantz Stereo Console Amplifiers featuring models 1040
and 1070 and the new Marantz 112 AM/FM Stereo Tuner.
The following comments were taken from that taped discussion.

"The circuitry is now full complementary direct coupled to the
speaker terminals. As a result, the

The 1070 Stereo Amp
"As far as good basic features are
concerned, it's comparable to units costing twice as much:'

"It maintains al l the features of the
Marantz 1060, plus it adds a number of
its own. For instance, it now has graphic

slide -type tone controls, two tape
monitors and a versatile tone mode
selector switch:'
"With the 1070 you have a full range
of tone controls like bass, mid range and

treble slide controls plus preamp out and
main in jacks:'

damping factor is much improved at low
frequencies where it counts:'
"The output circuitry now includes a
speaker protection relay circuit and turn
on delay:'
"There's improved thermal stability.
This buys long term reliability as well
as improved performance:'

The 1040 Stereo Amp
"The new 1040 integrated amp is
rated at 20 watts continuous power per
channel at 0.3% total harmonic distortion. 20 Hz to 20 kHz, both channels
driven into an 8 ohm load:'

"I feel strongly about the preamp
out jacks. You can re -equalize tape
recordings, insert equalizers or even add
electronic cróss-overs into the chain:'

"It also has the ambience circuitry
for simulated 4 -channel. Most all of the
features of the 1070 are on the 1040"

"One major feature that I like in the
1070 is its ambience circuitry. Essentially

component for a modest price:'

The 112 Tuner
"It's got phase lock loop, a Dolby*
de -emphasis switch and a number of
other high-performance features. There're
no gimmicks in it. Every feature is

practical:'
"A complete sy stem including the
tuner plus either the 1070 integrated
amp or the 1040 integrated amp gives
performance you couldn't get in most
receivers and still costs less than $500:'
112

The Marantz 1070 Amp, 1040 Amp
and 112 Tuner are just part of the exciting
new Marantz component line starting
as low as $199.95. Each of them reflects
the kind of technical expertise and
engineering excellence that has made
Marantz the choice of professionals
world-wide. Stop by your local dealer
and see the entire Marantz line featuring
an exclusive three-year guarantee** on

parts, labor and performance

"It's an excellent performance specifications.

Marantz. Ask an expert.

it's a speaker matrix or pseudo 4 -channel.

This means you can get into simulated
4 -channel sound by just adding a second
pair of speakers:'
"In addition to the step up in power
to 35 watts continuous power per channel
at 0.3% total harmonic distortion, 20 Hz
to 20 kHz both channels driven into an
8 ohm load, the circuitry is direct

coupled:'
is a trademark of Dolby Labs, Inc. "'Marantz Co., Inc., guarantees to the original registered owner that all parts will be tree from operating detects and that performance will be
within printed specifications for three years from purchase date, except oscilloscope tubes which are guaranteed for 90 days. Product will be repaired or replaced free of charge in the sole
discretion of Marantz Co., Inc., provided it was purchased in the U.S.A. from an authorized dealer. The serial number cannot be altered or removed. Product must be serviced by authorized Marantz repair technicians only. C 1975 Marantz Co., Inc., a subsidiary of Superscope, Inc., P.O. Box 99, Sun Valley, CA 91352. In Europe: Superscope Europe, S.A., Brussels,
Belgium. Available in Canada. Prices and models subject to change without notice. Consult the Yellow Pages for your nearest Marantz dealer. Send for fee catalog.

'Dolby

Check No. 43 on Reader Service Card
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The Specification Guarantee:
Perhaps someday
everyone will have it.
You're looking at the new Technics 600 Series,
them with the "unguaranteed" performance
two of the finest cassette decks we've ever mad e.
figures you usually see. Yet our figures are
But equally important, they're also our first ,
conservative, understated. Figures that your
RS-676US
RS -610ÚS
examples of "the Speciunit is likely to surpass
Wow & Flutter
0.08% or better
0.15' or better
fication Guarantee."
rather than just meet.
(JIS WRMS)
The only kind of a speciFrequency Response:
And that makes them
Normal Tape Position
40Hz - 12kHz
50Hz - 10kHz -3dB
fication we feel is worth
even more impressive.
2/-4dB) (+-2/--3dB)
serious consideration.
The RS -6761:S. The
CrO, Tape Position
40Hz - 13kHz
50Hz - 12Hz -r3dB
(r 2/-4dB) (42/-3dB)
That's because "the
RS-610US.
And "the
3/N Ratio (Weighted,
Signal level 250 pWb/mm):
Specification. Guarantee"
Specification
Guarantee"
Without Dolby!.
50dB or better
49dB or better
isn't merely a collection
The
is simple.
concept
With Dolby (Above kHz)
58dB or better
57dBor better
of overly impressive
is
The
execution
precise.
'HD (0 VU at kHz)
Normal Tape Position
2.0% or better
2.3%orbetter
numbers achieved under
The performance is outSpeed Accuracy
Within "1.5%
Within ±.2.0%
ideal conditions. It's
standing. The name is
IDotby
trademark Dolby Laboralones Inc
five meaningful performTechnics.
Specification Guarantee will he honored for pernd of ninety days from the date of
ance specifications that every Technics RSoriginal purchase. Void if the product is damaged. altered, or abused following original
sale, or if repaired by other than authorized Panasonic personnel, or if the product is not
676US and RS-610US cassette deck, including
purchased and retained within the U.S.A. or Puerto Rico. lest procedures are available in
detailed description on request from Technics
Panasonic, 200 Park Avenue, New York,
yours, is guaranteed to meet or surpass*. And
Specification Guarantee is in addition to the usual parts and labor warranty.
N.Y.
if by some unlikely chance it doesn't, we will
200 PARK AVE., NEW YORK, N.Y. 10017 FOR YOUR NEAREST AUTHORIZED
TECHNICS DEALER, CALL TOLL FREE 803 447-4700. IN ILLINOIS. 800 322-4100.
make sure it does. After all, that's what we feel
a guarantee is all about.
But the guarantee isn't the only impressive
thing about these specs. The numbers are
equally impressive. Even when you compare
.
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10017.

Technics

Check No.

36

by Panasonic

on Reader Service Card
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