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Flip the switch to 4-channel.

The newest thing in sound is

the newest Sound of Koss. And
it’s right at your fingertips.

The switch is on to 4-channel. And
only Koss gives you 4 ways to make
it. With the big four from Koss.
Four exciting Koss Quadrafones
that do for 4-channel what Koss
Stereophones have done for 2-chan-
nel listening.

Four separate Driver Elements.
On the left cup of each Koss Quad-
rafone is a 2-channel to 4-channel
switch. Flip it to 4-channel and four
separate Koss dynamic
driver elements (two in
each cup) surround you
with breathtaking, full-
dimensional quadra-
phonic sound from
either your matrix or
discrete system. If you
thought the Sound of
Koss was su-
perb in 2-chan-
nel, wait until
you hear it in
4-channel.

So you
haven’t made
the switch.
There are two
plugs on Koss Quadrafones. 1f you
haven’t made the switch to 4-chan-

BI_ROS S QUADRFONES

LYo T UN STEREO |

nel, you only use one of them. The
black one. Which you insert into
your present stereophone jack on
your 2-channel system. That auto-
matically connects the two drivers
in each ear cup in parallel. So what
you’ll have is nearly
double the bass radi-
ating area and an un-
believeable increase in
efficiency over the full
range. Which should
make the switch to
Koss Quadrafones
worth it even if you
haven’t made the
switch to 4-channel.

Volume-
Balance
Controls.

Slip on a Koss
Quadrafone
and you’ll slip
into any seat in
the concert hall.
Because Koss

Quadrafones feature volume-balance
controls on each ear cup. That puts
any seat in the concert hall at your
fingertips. From the middle of the
concert hall one minute, to front row
center the
next. And you
don’t even
have to leave
the comfort of
your own liv-
ing room.

OQUADRAFONE

Hearing is
believing.
With all that at your fingertips, it’s
hard to believe that you can buy
Koss Quadrafones from $39.95 to
$85. But it’s true. And while you’re
on your way Lo hear them at your
Hi-Fi Dealer or favorite Department
Store, mail us a request for our full-
color catalog, c o Virginia Lamm,
Dept. SR-472. You'll find a lot more
from Koss that’ll switch you on.

from the people who invented Stereophones.

KOSS CORPORATION, 4129 N. Port Washington Ave., Milwaukee, Wisconsin 53212. Koss S.r.l., Via dei Valtorta, 21 20127, Milan, Itcly
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When they start to jam,
your BASF Cassette won't.

TN

Ever lose the most 2xciting moment
of a performance because your
casseite jammed?

At BASF we've done something to
our cassettes to keep that from ever
happening again. We've added Spe-
cial Mechanics™. The first jam-proof
system that really works.

Not just some times. All the time.

Inside each BASF Cassette, two
precision guide arms feed the tape
smaothly from reet to reel. So there’s
never a rough wind, never a snag.

These unique guide arms also
eliminate those arnoying distortions
like wow and flutter that seem to be
“built-in" to most ordinary cassettes.

Combine our Special Mechanics
with the super sensitivity of BASF tape
anc the result is a fidelity and range

you'll nave to hear to believe.

Sound reproduction so good, it's
made BASF the best selling Cassettes
in all of Europe.

Here in the states, people who really
know superior tape quality are turning
on to BASF too. You'll know why the
minute you hear one of our SK, LH
or Chromdioxide cassettes.

Ask your dealer to olay one for you.
For mcre informaticn on BASF's com:
plete line of Audio Products including
cassette recorders and reel-to-reel
tape, write .
BASF SYSTEMS,

Crosby Drive,
Bedford, MA 01730

BASF SYSTEMS

Owision of BASF Wyandotte “orae. s

BASF for people who really know.
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It took a lot of guts to build 4 great receivers

Take a look at AKAl's exciting
new 900 Series stereo receivers.
They’re beautiful, right? Complete
with rosewood cabinets to enhance
their styling.

But it takes more than-beauty to
make a truly great stereo receiver.

It takes guts!

Because it's what's inside your
receiver that determines perform-
ance. And for innovative engineering
where it counts, AKAIl leads the way.

You can choose from four new

receivers. All great performers. At a
price that's right for you.

The 910 delivers a power lavel
sufficient for any need. With a wide
frequency response and low distor-
tion.

And if you want to add Doiby,®
you'll find it in the 910D.

Our new 930 offers separate
signal and tuning indicators. Plus
Sound Monitoring. And 122W IHF
total music power.

CIRCLE NO. 2 ON READER SERVICE CARD

For peak performance there’s
the 940. Delivers 180W total music
power ... sensitivity of 1.7 uV . . . fre-
quency response of 5 to 80,000 Hz
...and IM distortion of 0.05% at
rated output. What’s more, Sound
Dubbing Controls allow you to mon-
itor from two separate decks.

Which all adds up to four great
reasons to see your AKAI dealer.
He’ll show you what guts are all
about.

**Dolby"" is a trademark of Dolby Laboratories, Inc.
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Melnfosh caracoc
And FM DIRECTORY

Get all the newest and latest information on the new Mclntosh Sol-
id State equipment in the McIntosh catalog. In addition you will
receive an FM station directory that covers all of North America.

MX 113

Mclintosh Laboratory, Inc. I
East Side Station P.O. Box 96 |
Binghamton, N.Y. 13904

Dept. TRG I
NAME |
ADDRESS |
CITY. STATE. Z\P.

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.
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FSAVE! ] ™

MONEY o TIME © FREIGHT

QUALITY STEREO EQUIPMENT
AT LOWEST PRICES. |
YOUR REQUEST FOR QUOTA-

TION RETURNED SAME DAY

FACTORY SEALED CARTONS—
GUARANTEED AND INSURED.

SAVE ON NAME BRANDS LIKE

A.D.C. KLH
AR. SHURE
DYNACO KOSS

AND MORE THAN 50 OTHERS “AM[S 'N
BUY THE MODERN WAY

BY MAIL—FROM

o[ERED
EQUIPMENT

Department 217S For Information and Free Catalogs

write
1019 North Dearborn Street SMG DISTRIBUTORS, Inc. — Dept, 730
Chicago, lllinois 60610

46-35 54th Road, Maspeth, N.Y, 11372
312—-664-0020

Our specialists will help you plan your system
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the creator.

It creates echo, cross echo and rotating echo.

It overdubs, mixes down and masters. It produces
“backwards” recordings and pan-pot effects. It turns one musician
into a whole group. It does just about everything a studio does —except hand you a bill.

It’s the creator —- TEAC’s amazing Mode! 3340 4-Channel Tape Deck, backed by TEAC’s
exclusive two-year Warranty of Confidence.*

The 3340 is a skillful blend of advanced electronics and precision mechanics that reflects
professional sophistication: 102" reels. Quick and smooth three-motor
transport. Four studio-calibrated VU meters. Eight input controls
for mic/line mixing. Dual bias. 7%; and 15 ips studio-accurate speeds.
And Simul-Sync™ Simul-Syne is TEAC’s unique electronic system
that eliminates the time lag you get with conventional record-
playback monitoring. Which means that each track you lay
down will be in perfect sync with the next one, and the
next, and the next. And it opens up a realm of creative
sound limited only by the borders of imagination.

If creative involvement is what you're after, meet
the creator —the TEAC 3340 4-Channel Simul-Sync
Tape Deck. (Or the 7" reel, 3% /7" ips version, the
2340). When it comes to creative recording, they

erform miracles. :
P TEAC

The leader. Always has been.
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MOST OFTEN USED

Hi-FI TERMS

Acoustic Feedback —The echo, howling, or reverberation
caused by a system’s microphone (s) picking up the sound
output from its own speaker (s).

Air Suspension— A specific type of speaker design which
depends quite heavily on the back air pressure within a cabinet
to reduce unwanted cone vibrations.

AM-—or amplitude modulation. The amplitude of a trans-
mitted signal is varied in accordance with the signal being
superimposed. It is used widely in both AM broadcasting
and television. Signals are not considered true high fidel-
ity quality.

Amplifier— A component in a hi-fi sound system that boosts
the signal from a preamplifier to a level which a speaker can
reproduce.

Antenna—or aerial. A metal device that detects radio waves
in the atmosphere and passes them on to the preamplifier.
Also, a large tower-mounted apparatus that transmits radio
waves from the broadcast station.

Anti-Skate— A device for balancing a tonearm so that the
stylus rides in the record groove without any tendency to
slide laterally across the record.

Arm — See Tonearm

Automatic Frequency Control—or a.f.c. A means of elec-
tronically keeping a receiver in tune. Used in conjunction
with FM receivers/tuners.

Automatic Gain Control—or a.g.c. A circuit that keeps vol-
ume up to a pre-determined level irrespective of signal
strength. It is especially useful in tuning weak FM stations.

Binaural — Two-channel reproduction. Literally, two-eared
response to sound.

Changer— A record player with a mechanism that changes
discs automatically. (See Turntable)

Compact — A high-fidelity sound system, almost always ste-
reo, in which the components are designed to fit together con-
veniently. Usually all components except the speakers are
housed in a single cabinet.

"l—'his handy gu—ide to audiogminoTogl h:s been adapted from the
“Layman's Lexicon of Stereo Terms,” compiled by Theodore A.
Strongin for J.C. Penney.

6

Components — The various devices that make up a sound
system: for example, microphone, tuner, record player, tape
player or deck, preamplifier, amplifier, and speakers.

Component System—A high-fidelity system assembled
from individual components. (Contrast with Compact)

cps— Abbreviation for cycles per second. The term “‘cps” is
now obsolete and has been replaced by ‘“‘hertz.” (See Fre-
quency and Hz)

Decibel—or dB. A relative measure of sound intensity or
volume. It expresses the ratio of one sound intensity to an-
other. Two dB is about the smallest change in sound volume
that the average human ear can detect. (Also used to express
voltage and power ratios logarithmically.)

Distortion — Any difference between the original audio signal
and that reproduced. Distortion takes many forms and al-
though it can never be completely eliminated, it can be re-
duced to a very low level in a good recording and reproduc-
ing system.

Dynamic Range—The voltage ratio (expressed in dB) be-
tween the softest and loudest sounds a tape recorder or other
device can reproduce without undesirable distortion in loud
passages and excessive noise in soft ones.

EIA—Electronic Industries Association. They do have their
own set of standards for rating hi-fi components that differ
in some respects to the rating promoted by the IHF.

FET —field-effect transistor. A special transistor used in re-
ceiver/tuner front-ends to pick up and detect weak signals.

Flutter— A form of distortion in which the higher frequencies
oscillate rapidly in pitch. Often caused by faulty turntable.
changer, or tape-transport mechanism, but sometimes due to
faulty recording.

FM—or frequency modulation. The frequency of the trans-
mitted signal varies in accordance with the signal superim-
posed. Widely used in FM broadcasting and is considered as
an excellent medium for high-fidelity reproduction.

Frequency—The repetition rate of cyclic energy, such as
sound or alternating electrical current, expressed in hertz or
Hz (cycles per second) or kilohertz or kHz (thousands of
cycles per second). By convention, “bass” frequencies in
music extend from about 20 to about 200 Hz. “Treble”

TAPE RECORDING & BUYING GUIDE



sounds are at the high-frequency extreme of the sound spec-
trum and may extend from 2 or 3 kHz to the frequency limit
of audibility (about 18 to 20 kHz). “Middle” (or mid-range)
frequencies occupy the remainder of the spectrum, from 200
Hz to about 3 kHz.

Frequency Range —The span between the highest and low-
est pitched sounds that a tape recorder or other sound-sys-
tem component can reproduce at a usable output or volume
level.

Frequency Response— Always specified as a range, such
as 50-15,000 Hz; but in order to be meaningful must be fur-
ther defined in terms of decibel variation from absolute flat-
ness over a specified frequency range (e.g., =3 dB from 50-
15,000 Hz). An indication of a sound system’s ability to re-
produce all audible frequencies supplied to it, maintaining the
original balance among the low, middle (or mid-range), and
high frequencies.

Front End — The section of a tuner or radio that receives sig-
nals detected by the antenna or inputs from tape or record
players and then passes the desired signal along the sound-
system chain.

Gram—or g. A measure of weight, applied to stylus pres-
sures in phono equipment.

Headphones — In effect, miniature speakers, which fit snug-
ly to an individual’s ears for private listening.

High Fidelity — The reproduction of sound from a broadcast,
disc, or tape with a minimum of distortion. Commonly called
“hi-fi.”

High-Fidelity Sound System —The necessary components
(i.e., amplifier, tuner, phono, tape equipment, etc.) hooked
up so as to provide high-fidelity sound reproduction.

Hum— A constant tone directly related to the 60-cycle ac
power main. All equipment produces some hum but it should
be so subdued that it in no way interferes with sound repro-
duction at even low volume levels. If it is annoying, it is
usually the result of poor design or incorrectly connected
wires between various components of a hi-fi system. Ground-
ing the various components of your system to a water pipe
might help.

Hz —or hertz. The standard abbreviation (of hertz) which has
replaced cps (cycles per second) as the term for the unit of
frequency.

IHF — Institute of High Fidelity. An organization representing
most of the manufacturers of high-fidelity component equip-
ment. They do have standards of measurements for testing
and rating hi-fi components that differ somewhat from those
published by ETA.

Impedance — The resistance to the flow of alternating cur-
rent in an electrical circuit, generally categorized as either
“high” or “low,” but sometimes given in ohms or megohms.
Commonly used to rate electrical input or output characteris-
tics of components so that proper “match’ can be made
when interconnecting two or more devices (such as a micro-
phone, tape recorder, and loudspeaker). Power loss or fre-
quency discrimination can result from a “mismatch” of im-
pedances between two units.

intermodulation Distortion — Distortion that results when
two or more pure tones produce new tones with frequencies
representing the sums and differences of the original tones
and their harmonics.

1973 SUMMER EDITION
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kHz—or kilohertz. One thousand cycles per second (Hz).
For example, 19 kHz equals 19,000 Hz.

Microphone — A component that changes sound into electri-
cal signals for transmission through a sound system, to a
speaker, where the signals are converted back into sound
again.

Microphonics — A condition resulting from the mechanical
vibration of some part (other than the microphone) within the
electrical circuit of an amplifier, tuner, etc. that causes corre-
sponding electrica! disturbances in its output signal. Usually
appears as a ‘“‘bonging’’ sound.

Monaural —One-channel reproduction. Literally, single-
eared response to sound.

Muting Circuit— Usually referred to as interstation muting —
an electronic circuit that automatically quiets the output of a
tuner or a receiver while tuning between stations. Used widely
in FM equipment.

mV —millivoit. One-thousandth of a volt.

Noise, Weighted— The noise measured within the audio-
frequency band using a measuring instrument that has a fre-
quency-selective characteristic. The frequency sensitivity of
the instrument is adjusted to correspond to that of the aver-
age human hearing response.

Octave —The interval between two frequencies of sound or
electrical energy having a ratio of 2:1.

Pickup—The device that converts the vibrations of the sty-
lus in the record grooves from the original sound on a mov-
ing disc into a signal in the form of electrical energy, which is
then passed along the sound system for eventual transforma-
tion back to sound in the speakers.

Player— A component that plays back recorded sound from
discs or tapes.

Power Amplifier— A component designed to produce suffi-
cient output power to operate a loudspeaker. (See also Pre-
amplifier)

Power Cord— A cord for connecting a tape recorder or other
component to an external power source, such as a 120-volt
a.c. line.

Power Output—The amount of power, expressed in watts,
which an amplifier delivers to a speaker. Power output
should be related to speaker efficiency to insure that a
specific amplifier is capable of driving a particular loud-
speaker (s).

Preamplifier—or preamp. An amplifier that raises extremely
weak signal levels (such as those from a microphone, mag-
netic playback head, or phono pickup) to a level sufficient to
drive a power amplifier. Some tape recorders combine a
preamp and power amplifier. Others, especially tape recor-
ders and tuners designed for use as a part of a hi-fi music sys-
tem, may include a preamplifier but no power amp. The tape
recorder’s preamp usually includes the record and playback
circuits.

Quadraphonic—One of the many terms that are being used
to describe 4-channel stereo sound reproduction.

Radio— A component that detects radio signals in space,
amplifies them, and then turns them back into their original
sounds.

8

Receiver— An integrated unit comprising a tuner, preampli-
fier, and amplifier housed on a single chassis.

RIAA — A standard for long-playing records agreed upon by
the Recording Industry Association of America.

RMS —root-mean-square. Represents the effective value
of an alternating current or voltage. It is widely used errone-
ously to denote the continuous sine wave power rating of a
power amplifier. Both the EIA and IHF methods of rating
power outputs of amplifiers are not as severe as the continous
sine wave power rating and result in numerically higher out-
put figures.

Rumble— A very annoying low-frequency sound. Caused by
an inferior or faulty mechanical assembly in turntables or
changers.

Servo Drive— A device that supplies power to move a con-
trol or controls.

Signal—The form in which original music, speech, or other
intelligible sound is transmitted through the atmosphere or
sound system for eventual reproduction in a speaker.

Signal-to-Noise Ratio —(S + N)/N or S/N. The voltage ratio,
usually expressed in decibels, between the loudest undis-
torted tone recorded and reproduced by a component and the
noise reproduced when the audio signal is reduced to zero.

Speaker—The last component in the sound-system chain
that converts the signal to sound.

Speaker Sensitivity—The relationship between the elec-
trical energy impressed upon a speaker and its acoustical
output.

Speaker System— A single speaker or a combination of
speakers mounted within an enclosure.

Stereophonic—More than one channel of reproduced
sound, each different.

Stylus—The ‘“‘needle,” usually diamond tipped, that rides
the disc grooves. It is coupled to the pickup.

Tonearm— A pivoted arm that holds the cartridge at one
end. When playing, the stylus is suspended from the car-
tridge on the disc grooves by means of the arm.

Tracking — The ability of a stylus to follow the grooves of a
disc faithfully.

Transistor— A solid-state device widely used to provide
varied functions within the electronic circuitry of hi-fi sound
reproduction equipment. Solid-state devices of various types
are now widely used in place of tubes in hi-fi component
equipment.

Tuner— A component that selects the desired station from
radio signals in the atmosphere as detected by the antenna.
To convert such signals into usable form, a tuner must be
connected into a sound system.

Tweeter—The section or component in a speaker system
that reproduces the higher frequencies.

Turntable — A manually operated, non-automatic disc player.

Woofer— The section or component in a speaker system that
reproduces the lower frequencies. O
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Makes Tape Hiss Nonexistent

stamp ouf fape noise

And . . . JVC has the brochure to show you how. It explains ANRS (Automatic Noise Re-
duction System) . .. why it's better for your ears, your audio system and your pocket-
book. Now, with JVC Cassette Decks, you can have clean, crisp, ‘‘reel-to-reel” fidelity . . .

plus cassette features like: 2 Studio-type VU meters accurate enough to be used for

studio recording . ..a peak level indicator to signal when distortion reaches critical

levels . .. a 3 digit counter with a memory . . . long life Cronios/Ferrite heads ... a

hysteresis synchronous motor . . . automatic eject system with photoelectric cell . .. - p
eject button . . . 100% solid state . . . precision slide controls . . . push button function H F
control panel . . . a frequency response of 30 - 19,000 Hz. . .. l- l
Before you invest in a cassette deck . . . invest in an 8¢ stamp . . . write for this unique,

informative brochure on how to make tape hiss nonexistent. IT'S YOURS FREE! Just send
the coupon below to JVC America, Inc., 50-35B 56th Road, Maspeth, New York 11378.

1007-C

JVC Ameriea, Inc.
Advertising Department
50-35N 56th Road
Maspeth, New York 11378

Please send me a FREE copy of the JVC ANRS Brochure
Name _
Address

City
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il You are
Serious dlmut
music¢

use the tape
ol the pro.
TDh

When it comes to tape, do like the pros
do — use TDK.

TDK, renowned among artists and
producers the woric over for unmatched
purity and fidelity, gives you greater
dynamic range and maximum output
levels for *“real life” sound.

TDK offers the widest choice of
formulations and lengths in cassettes,
8-track cartridges and open-reel tape.

If you're into music, use the tape that's
in with the pros — TDK.

Make recordings like a pro. Get TDK’s Better Re-
cording Kit FREE when you buy any 5 TDK
cassettes: ‘ N
e Free “Guide to Better Recordings” ; ' gy, SuE e

® Free TDK C-60SD Super Dynamic cassette : i
See your TDK dealer for details;

.

TDK ELLECTRONICS CORP
" 23.73 48TH STREET, LONG ISLAMD CITY, N 71103 ¢ 212-721-6381
~in Canada, contact: SUPERIOR ELECTRONICS INC

CIRCLE NO. 24 ON READER SERVICE CARD




ADVENTCORP.. ...ttt 77, 116, 122, 125
195 Albany Street, Cambridge, Mass. 02139

AKAI AMERICA,LTD. ............cco... 67, 77, 87, 93, 109
2139 E. Del Amo Blvd., Compton, Calif. 90220

AKG, North American PhilipsCorp. ............... 109, 116
100 E. 42nd St., New York, N.Y. 10017

ALTEC, Div. Altec Corporation. .. .......oveeennnnn... 125
1515 S. Manchester Ave., Anaheim, Calif. 92803

AMPEX CORPORATION ...........iiiiiirnnnnnnans 122
401 Broadway, Redwood City, Calif. 94063

ASTROCOM/MARLUX,INC. ................... 68, 93, 109
Box 317, Oneonta, N.Y. 13820

BASFSYSTEMSINC. ........... it iiiirinnnnnnnn 122
Crosby Drive, Bedford, Mass. 01730

BEYER, ReVOX COrp. ... vciiiii it neeeannnnnns 109, 117
155 Michael Dr., Syosset, N.Y. 11791

BEYER/GOTHAM, Gotham AudioCorp................. 109
741 Washington St., New York, N.Y. 10014

BRAUN, Aria CoOrp. ..o i i ittt ittt ieeneennnancenss 68
377 Putnam Ave., Cambridge, Mass. 02139

BSR McDONALD,BSR (USA) Ltd. .........ovveianaa... 87
Route 303, Blauvelt, N.Y. 10913

BSR-METROTEC, BSR (USA) Ltd. .............n.. 94, 126
Route 303, Blauvelt, N.Y. 10913

CAPITOL, Audio Devices, InC. . ... viiiiin e, 122
100 Research Dr., Glenbrook, Conn. 06906

CHANNEL MASTER DIV, Avnet,inc. ................ 87, 94
Ellenville, N.Y.

CHEMTRONICSINC. . ... ... ... i 126
1260 Ralph Ave., Brooklyn, N.Y. 11236

CLARICON, Div. of Gladding Corp. ............. 87, 94, 109
663 Dowd Ave., Elizabeth, N.J. 07201

CLARK,DAVIDCO,,INC. .. ......... ... i 94, 109
360 Franklin St., Worcester, Mass. 01604

COLUMBIA MAGNETICS,CBS,Inc. .......oveinen... 122

51 W. 52nd St., New York, N.Y. 10019

CONCORD, Benjamin Electronic Sound Corp. .. 78, 87, 94, 126
40 Smith St., Farmingdale, N.Y. 11735

CROWN INTERNATIONAL

Subs. International Radio & Electronics Corp. ...... 68, 94
1718 Mishawaka Rd., Elkhart, Ind. 46514

AbX INC. ... ittt ittt it e ettt 126
296 Newton St., Waltham, Mass. 02154

DOKORDER, INC., Denki Onkyo Co., Ltd. ......... 68, 88, 94
11264 Playa Court, Culver City, Calif. 90230

DYNACO INC,, Div. Tyco Labs, Inc. . ........ooiviot 94
3060 Jefferson St., Philadelphia, Pa. 19121

EDITALL, Elpa Marketing Industries, Inc.. . ............. 126
Thorens Bldg., New Hyde Park, N.Y. 11040

ELECTROPHONIC, Morse Electro Products Corp. ... 78, 88, 94
101-10 Foster Ave., Brooklyn, N.Y. 11236

ELECTROSTATIC SOUND SYSTEMS, INC. . ............. 95

9613 Oates Drive, Sacramento, Calif. 95827
ELECTRO-VOICE, INC., Subs. Gulton industries, Inc. .. 95, 117
600 Cecil St., Buchanan, Mich. 49107

FERROGRAPH, Elpa Marketing Industries, Inc. ....... 69, 126
Thorens Bldg., New Hyde Park, N.Y. 11040

FINCO, The Finney Company . . . . v v vevnneeneeecnnnas 126
34 W. Interstate St., Bedford, Ohio 44146

FISHERRADIO .. ... ... .ot iiiiiieiinennn. 78, 95, 110

11-40 45th Rd., Long Island City, N.Y. 11101
GENERAL ELECTRIC CO,,

Home Entertainment Div. . . ... ... ... i 78, 88, 95
N. Syracuse, N.Y. 13212

GRUNDIG ELECTRONICS ......... ...ttt 69, 88
40 Kero Rd., Carlstadt, N.J. 07072

HARMAN-KARDON, INC., Subs. Jervis Corp. ......... 78, 96
55 Ames Court, Plainview, N.Y. 11803

HEATHCOMPANY ... ... . iiiiiiiiiiinennn. 78, 88, 96

Benton Harbor, Mich. 49022
HITACHI SALES CORP. OF
AMERICA .................... 78, 88, 96, 110, 118, 123
48-50 34th St., Long Island City, N.Y. 11101
IRISH MAGNETIC TAPE, Div. Morhan National
Sales Co., Inc. 270-78 Newton Rd., Plainview, N.Y. 11803 123
JVC AMERICA, INC., Subs. Victor Co.

ofJapan, Ltd. ......vieiiiiiiiinnn 69, 79, 89, 96, 127
50-35 56th Rd., Maspeth, N.Y. 11378
KENWOOD ELECTRONICS, INC. ........... 80, 98, 110, 127

15777 S. Broadway, Gardena, Calif. 90248
1973 SUMMER EDITION

DIRECTORY
OF HI-FI
MANUFACTURERS

If you have any additional questions
about products described in this Guide,
write direct to the company.

KLH RESEARCH & DEVELOPMENTCORP. .......... 99, 110
30 Cross St., Cambridge, Mass 02139
KOSS CORPORATION . . ..........iiiiiiiiinnann 99, 110

4129 N. Port Washington Ave., Milwaukee, Wis. 63212
LAFAYETTE RADIO ELECTRONICS

CORP. ...... ... 80, 89, 99, 111, 118, 123, 127
111 Jericho Turnpike, Syosset, N.Y. 11791

LAMB, Revox Corporation . . ......civetiieeenennnnn. 127
155 Michael Dr., Syosset, N.Y. 11791

LLOYD'S ELECTRONICS,INC..................... 89, 111
5 Kohner Place, East Patterson, N.J. 07407

LONGINES SYMPHONETTE, Preferred Sounds, Inc. . ..... 123

Nursery Lane, Rye, N.Y. 10580
MAGNAVOX CONSUMER ELECTRONICS

COMPANY .. .. . it i it etnearann 69, 80, 90
Fort Wayne, Ind. 46804

MAGNESONICS CORPORATION .................... 127
Box 127, Northridge, Calif. 91324

MARANTZ CO,, INC., Subs. Superscope, Inc. ........... 100
8460 San Fernando Rd., Sun Valley, Calif. 91352

MAXELL CORP. OF AMERICA ...................oou.. 123
501 Fifth Ave., New York, N.Y. 10017

MEMOREX CORP. .. ... ... ittt 123
San Tomas at Central Expressway, Santa Clara, Calif. 95052

MOTOROLA INC., Consumer Products Div. .... 70, 80, 90, 100
9401 W. Grand Ave., Franklin Park, lll. 60131

MURACORP. ........ .. . iiiiiiiiinnnn 101, 111, 128
50 South Service Rd., Jericho, N.Y. 11753

NEUMANN, Gotham AudioCorp. .. . .« v e i e v iiiiee et 118
741 Washington St., New York, N.Y. 10014

NORELCO, North American PhilipsCorp. ........... 80, 124
100 E. 42nd St., New York, N.Y. 10017

NORTRONICS CO,,INC. ....... ... ittt 128
6140 Wayzata Blvd., Minneapolis, Minn. 55416

OLSON ELECTRONICS,INC........... 90, 101, 111, 118, 128
260 S. Forge St., Akron, Ohio 44308

PENNEY,J.C.CO,INC. ...............iiunnnn 82, 90, 101
1301 Avenue of the Americas, New York, N.Y. 10019

PICKERING & COMPANY,INC....................... 1

101 Sunnyside Blvd., Plainview, N.Y. 11803

PILOT RADIO-TELEVISION CORP., Subs. National
Union Electric COrp. - v v v v ii it ii it eannann 101
66 Field Point Rd., Greenwich, Conn. 06830

PIONEER, U.S. Pioneer

Electronics Corp. .. ...vvveiveennn. 70, 82, 101, 111, 128
178 Commerce Rd., Carlstadt, N.J. 07072

RADIO SHACK, Div. Tandy Corp...... 70, 82, 90, 102, 112, 118
2615 W. 7th St., Fort Worth, Tex. 76107

RCA CORP., Consumer Products Div. ........... 82, 90, 102
600 N. Sherman Dr., Indianapolis, Ind. 46201

RCA CORP., Magnetic Products Div. . ................. 124
201 E. 50th St., New York, N.Y. 10022

REVOX CORP. . ... it ittt cieeetetiinaanaennnns 70
155 Michael Dr., Syosset, N.Y. 11791

ROBINS INDUSTRIESCORP............cviinnnn 103, 129
15-58 127th St., Flushing, N.Y. 11356

ROTELOFAMERICA .. .......... i iiiinnnnnnnn 103
2642 Central Park Ave., Yonkers, N.Y. 10710

SANSUI ELECTRONICS CORP. .. ....... 70, 83, 103, 112, 129

32-17 61st St., Woodside, N.Y. 11377
(Continued on page 62)
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The research behind

the BOSE 901.

By now almost all Hi-Fi enthusiasts know about the
performance of the BOSE 901, about its unprecedented
series of rave reviews' and its unparalleled acceptance

by musicians, stereophiles and the public. But few
people know how this unconventional speaker was born.
In this first article of a series, we would like to share

with you the highlights of the twelve years of university
research that led to the 901.

The research begins.

In 1956 a basic research program on musical acoustics
was started by Professor Bose.2 The motivation for this
research came from the apparent discrepancy between
the acoustical specifications and the audible performance
of existing loudspeakers. Musicians were quick to
observe the boomy and the ;
shrill sounds produced by
loudspeakers for which
engineers claimed excellent
specifications.

Dr. Bose’s research
began by making exacting
measurements on loud-
speakers and setting up
experiments to correlate
these measurements to aural
perception.

By 1959 it was clear that
not only were the existing
measurement standards (established 30 years before)
incomplete, but worse, they were often misleading. For
example. measurements of frequency response and
distortion made in anechoic chambers not only fail to
indicate what a speaker will do in a room. but speakers
with better chamber measurements can actually give
inferior performance in the home—and vice versa!

Probing psychoacoustics.

By 1960 it became evident that basic psychoacoustic
rescarch was necessary to relate the subjective
performance of loudspeakers to objective design
parameters. This research was launched and the first
major results were reported in November 1964 at a
joint meeting of the Audio and Computer groups of the
Institute of Electrical and Electronic Engineers held at
M.I.T. It was this research that established the validity
of the then controversial concepts of multiplicity of

full range drivers, speaker equalization, and flat

“power” response. It was also shown, with the help of
computer simulations of ideal acoustical radiators, that

12 CIRCLE NO. 7 ON READER SERVICE CARO

electrostatic, or other types of speakers have no potential
performance advantages over properly designed cone
speakers—a result that was not known prior to 1964.

Significance of reflected sound established.

At the time of the 1964 meeting, however, little was
understood about the spatial properties of speakers.
There was some evidence that direct radiating speakers
caused shrillness in music but the reasons were not
known. From 1964 to 1967 the research concentrated

on these spatial problems. With the co-operation of the
Boston Symphony Orchestra, measurements were made
during live perfform- ;o — —
ances to determine |/
characteristics of =
sound incident upon
the listeners.
Theoretical studies, N
verified by experi-  TpG6TON SYMPHONY HALL
ments, showed that FL.OOR PLAN

in live performances sound arriving at the listeners’ ears
from different directions was much more evenly
balanced than was the case for loudspeakers in home
environments. Experiments then linked this spatial
difference to the strident sounds produced by
loudspeakers. Then it was discovered that the desirable
spatial characteristics could be produced in the home by
directing a large percentage of sound away from the
listener at precise angles to the rear wall.

DIRECT FIELD
DOMINANT

The culmination of 12 years research.

In 1968 we decided to incorporate all the knowledge
gained from the years of research into the design of

an optimum loudspeaker for the home. The result is
the BOSE 901. Perhaps this explains our confidence

in asking you to compare it to any other loudspeaker
regardless of size or price.

'For copies of the reviews,
circle our number(s) on
your reader service card.
2Copies of the Audio Engi-
neering Society paper, ON
THE DESIGN, MEASURE-
MENT AND EVALUATION OF
LOUDSPEAKERS, by Dr. A. G.
Bose, are available from the
Bose Corporation for fifty
cents.

You can hear the difference now.

-/ /L =

Framingham, Massachusetts 01701

TAPE RECORDING & BUYING GUIDE



DECIBEL TABLE

Voltage -— Voltage
Ratio Power db Ratio Power
{Equal Ratio + {Equal Ratio
Impedance) Impedance)
1.000 1.000 0 1.000 1.000
i 0.989 0.977 0.1 1.012 1.023
[ 0977 0.955 0.2 1.023 1.047
0.966 0.933 0.3 1.035 1.072
0.955 0.912 0.4 1.047 1.096
0.944 0.891 0.5 1.059 1.122
0.933 0871 0.6 1.072 1.148
0.923 0.851 0.7 1.084 1.175
0912 0.832 0.8 1.096 1.202
0.902 0.813 0.9 1.109 1.230
0.891 0.794 1.0 1.122 1.259
0.841 0.708 15 1.189 1413
0.794 0.631 2.0 1.259 1.585
0.750 0.562 25 1.334 1.778
0.708 0.501 3.0 1.413 1.995
0.668 0.447 3.5 1.496 2.239
0.631 0.398 4.0 1.585 2.512
0.596 0.355 4.5 1.679 2.818
0.562 0316 5.0 1.778 3.162
| 0.531 0.282 55 1.884 3.548
0.501 0.251 6.0 1.995 3.081
0.473 0.224 6.5 2.113 4.467
0.447 0.200 7.0 2.239 5.012
| 0.422 0.178 7.5 2.371 5.623
0.398 0.159 8.0 2512 6.310
0.376 0.141 8.5 2.661 7.079
0.355 0.126 9.0 2.818 7.943
0.335 0.112 9.5 2.985 8913
0.316 0.100 10 3.162 10.00
0.282 0.0794 11 3.55 12.6
0.251 0.0631 12 3.98 159
0.224 0.0501 13 4.47 20.0
0.200 0.0398 14 5.01 25.1
0.178 0.0316 15 5.62 31.6
0.159 0.0251 16 6.31 39.8
0.141 0.0200 17 7.08 50.1
0.126 0.0159 18 7.94 63.1
0.112 0.0126 19 891 79.4
0.100 0.0100 20 10.00 100.0
3.16x102 103 30) 3.16x10 108
10— 10— 1) 10° 10¢
3.16