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Escape to Reality

Escape from the ordinary.
Escape to the realism of Nakamichi Sound
The Nakamichi CR-7A Discrete-Head Cassette Deck
the most convenient—and sophisticated
recording instrument conceived by man
It selects equalization automatically—
yet you can override the choice
It adjusts azimuth, level and bias automatically-
yet you can match azimuth to any tape
—from your armchair

with a wireless remote control
Its real-time counter reads elapsed time
-and time remaining. It will even fade out
a recording just before the end—if you'd like
The Nakamichi CR-7A and CR-5A Cassette Decks—
Your escape from the ordinary.
Your escape to Nakamichi reality!

r.Nakamichi




NEC's dlgltal
experience here...

‘brings youabetter
digital experience here. S

5.
& When you put a satellite in orbit, yoL want every possible assurance that it will perform. That's why
corporations and governmants all over the world ask NEC to build their satellites.
Even if you don't launch objects into outer space, it's comforting to know that NEC puts much of our
satellite PCM digital technclogy into our Compact Disc players for the nome.
While most high fidelity companies t-ave only two or three years of experience with PCM digtal audio,
NEC has been at it since 1955. So it comes as no surprise that other manufacturers are now imitat ng the
digital filtration and high-speed switching our CD players have had frcm the beginning. And it's no surprise
that independent critics in America, Europe and Japan have awarded NEC's players top ratlngs

You see, building satellites is not enough for NEC. We feel obligated to pe Y SN
take the world's most advanced technolocy one step further. Into your home. )
NEC Home Electronics (U.S.A ), Inc. 1401 Estes Avenue, Elk Grove Village. IL 30007 We bring high technology home.

Eriter No. 34 on Reader Service Card
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clayer, tune AM ¢r FM skations,
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ever leaving your chair. Just as Res
Important, Kyocera Full Sysien -
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Player that earned Kyocera its high-end reputation.

So don't settle for an audiophile system that only p-ays in one”

room when you can 2w the one aud-ophile

system that plcys in thrae. :g KYOCERD
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Popular Stars...Classical Greats...
On The Sound Source Of Tomorrow!

YOURS IN THIS SPECIAL OFFER FROM RCA:

No Obligation To
Buy Anything—Ever!

Yes, any Compact Disc here is yours FREE—when you
become a member of the Compact Disc Club. You pay
only shipping and handling. Best of all, you buy what
you want only when you want to!

HOW THE CLUB OPERATES:

As a member, you select from hundreds of exciting
Compact Discs described in the Club’s exclusive
bulletin mailed to you 13 times a year. Each issue
highlights a Featured Selection in your preferred
musical division plus an impressive array of alternate
selections. If you'd like the Featured Selection, you
need not do a thing; it will be sent to you automatically.
If you'd prefer a different Compact Disc, or none at all,
just return the Notification Card enclosed with each
issue of CD Discovery by the date specified on the
card. You will have at least 10 days to decide, or you
may return your Featured Selection at our expense.
And you may cancel your membership at any time
simply by writing to us.

HALF-PRICE BONUS PLAN!

As a member of the Compact Disc Club, you enjoy
more big savings! With every Compact Disc you pur-
chase at regular Club prices, you receive a bonus
certificate. Collect two bonus certificates and take a
Compact Disc of your choice for just half the regular
member’s price, plus shipping/handling.

DON'T MISS THIS FREE CD OPPORTUNITY.
Simply complete the coupon and mail it today for your
FREE Compact Disc and membership in the Compact
Disc Club.

CD616

Phil Collins: No Jacket Required
One More Night, Sussudio, Take Me
Home, others. Atlantic 120771

America, The Dream Goes On
Boston Pops/Williams. America The
Beautiful, more. Philips DIGITAL
115134

Dire Straits: Brothers in Arms
Money For Nothing, Walk Of Life,
One World, others.

Warner Bros. DIGITAL 114734

Brahms, 21 Hungarian Dances
Vienna Philharmonic Orchestra
Abbado. DG DIGITAL 115408

Polinter Sisters: Contact + Dare
Me, Bodies And Souls, Hey You,
Pound Pound Pound, more. RCA
124611

Mozart, Piano Concertos Nos. 12
& 20 - Rudolf Serkin; London

Sym.. Abbado. DG DIGITAL 115062

bancos; Vocnilu'; more - Berlin
Philharmonic/Maazel. DG DIGITAL
115113

(Pay just shipping
& handling)

When you join the
Compact Disc Club

Bach, Brandenburg Concertos
Nos. 1-3 » The Englis- Concert
Pinnock. Archiv DIGITAL 115541

John Cougar Mellencamp:
Scarecrow ¢ Lonely O Night, Small
Towr, Rain On The Scarecrow,
more. Riva 144512

Dave Grusin & Lee Ritenour:
Harlequin - “itle song Early A.M.
Attitude, San Ysidro, etc. GRP
DIGITAL 154203

Pat Benatar: 7 The Hard Way
Sex As A Weapon, Invincible, many
more. Chrysalis 144101

Pavarotti: Mamma - Title song,
Vieni sul mar, more. Henry Mancini
conducts. London DIGITAL 115310
Prince: Around The World In A
Day - Paisley Park, Raspberry
Beret, Amenca, Pop Life, etc.
Warner Bros. 124370

Richard Strauss, An Alpine

« Berlin Philharmonic

Vivaldi, The Four S.
Standage, violin. English Concert
Pinnock. Archiv DIGITAL 115356
Hall & Oates: Live At The Apollo
Apolio Medley, Everytime You Go
Away, | Can't Go For That, etc. RCA
1 5

Eurythmics: Be Yourself Tonight
Would | Lie To You?, Sisters Are
Doin’ It For Themselves, etc. RCA
153394

James Gal & Henry Mancini:
In The Pink « 'he Pink Panther,
more. RCA DIGITAL 151758

Orchestra/Karajan. DG DIGITAL
105528

Sting: The Dream Of The Blue
Turtles - If You Love Somebody Set
Them Free, Fortress Around Your
Heart, others. A&M 150266

Dvoték, Symphony No. 9 (New
World) - Chicago Symphon
Orchestra/Solti. London DIGITAL
115168

Kenny Rogers: The Heart Of The
Matter - Morning Desire, People In
Love, title song, others. RCA 153995

P

<
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Mail to: Compact Disc Club « PO Box 91412 « Indianapolis, IN 46291

e s oan s s s e e e -

UB YES, please enroll me as a member of the Compact Disc Club and

send me the Compact Disc | have indicated below free and without
obligation to buy any other selection, ever! (Shipping and handling charge
added to each shipment.) —

WRITE THE NUMBER OF YOUR FREE MEMBERSHIP CD HERE: | D_

| am most interested in the following type of music—but | am always
free to choose from both categories (check one only):

I
I
I
I
10CLASSICAL 2 POP/SOFT ROCK |
I
I
I

First Name Initial 7 Last Name

Address. —
City__ _State

Telephone (—)_ _— S
Area Code
Limited to new members; continental U S A Only one membership per family We reserve

the right to request addittonal information Local taxes. if any. will be added

(Please Print)
Apt.

Zip

I
—_————— e e



WHAT'S NEW

JBL Speaker

The LG0T falls in the
middle of JBL's new
L series, which, like the
Ti series, uses titanium
ribbed-dome tweeters. The
speaker's other driver is an
8-inch, laminated high-
polymer midrange/woofer
The cabinet i1s wood
veneer, with five-way
binding posts at the rear
Price: $265 each.
For literature, circle No. 110

WEHENE pee s

Fosgate
Directional Processor

The Fosgate 3601
directional processor
requires only the addition of

A & B CD File

The SC-1200 Compact
Disc storage cabinet from
A & B Enterprises holds
28 CDs in each of two
drawers, for a total capacity
of 56 discs. The drawers
slide on heavy-duty metal
guides. The cabinet is
stained in light oak and

Kyocera Receiver

With its control flap
closed, Kyocera's R-861
receiver looks deceptively
simple. But behind that
door are such unusual
controls as a three-band
semi-parametric tone
control with variable
turnover frequencies (100

i [}
i |
PEEREEEEEEP

two speakers to convert a
stereo system to surround
sound. It has three

surround modes (including

finished in lacquer. Price:
$119.95
For literature, circle No. 111

to 500 Hz for bass, 500 Hz
to 2 kHz for midrange, 2 to
10 kHz for treble). Other
features include switchable
de-emphasis for Dolby FM
a tuner with 80-dBA S/N
switchable i.f. bandwidth
and a fluorescent display
whose non-switching power
supply can't interfere with
low-level circuits. Power is
rated at 100 watts per
channel. An optional
remote control can be used
with the R-861 and
Kyocera's latest cassette
decks and CD player

Dolby Surround, for videos l
and movies) plus stereo
(bypass) and mono
settings. Built-in, rear-
channel amplifiers deliver
40 watts per channel, and
a switchable, center-front
channel output is also
included. Price: $549.95;
optional wireless remote
control, $75.

For literature, circle No. 113

Yamaha Headphones
Designed for portable
use as well as for use at
home, Yamaha's YHD-1
headphones have ear pads
which fold inward when not
being used, to save space.
The open-air drivers are
orthodynamic types, with
flat diaphragms
sandwiched between
magnets. The YHD-1 has a
3.5-mm mini plug, with a
mini-to-standard plug
converter. Frequency
response is rated at 20 Hz
to 20 kHz, and sensitivity is
100 dB/mW or 109 dB/V
Impedance is 125 ohms
and weight is 5.1 0z
without cord (5.9 oz. with
cord). Price: $70
For literature, circle No. 114

== Price: $975; remote system
$250
- - For literature, circle No. 112
6 AUDIO/JANUARY 1986
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european technology at affordable prices

Mission Electronics Corp. of America 5985 Atlantic Drive, Unit 6, Mississauga. Ontario L4W 1S4 Phone: (416) 673-3777

Enter No. 33 on Reader Service Card
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MISSION 70

Mission 70

1984’s “Loudspeaker of the ¥Year' in Britain; HI FI CHOICE “Best Buy'’;
winner of “Decibel d’HonnevLr" in France; acclaimed “Wunderkind” in
Austria, the Magnificent 70 is an extraordinary state-of-the-art product.

The design objective was tc manufacture the most compact loud-
speaker system which was revertheless capable of reproducing the
extremities of the audible frequency range. This resulted in a true
hi-fidelity speaker system capable of handling musical materials with
exceptional dynamic range, including digital master tapes, and remain-
ing linear at all listening levels. Here we should point out that many
loudspeakers can only create the excitement and dynamics of music
when played at loud levels, I fact, it is a tragedy for the consumer that
most hi-fi systems sound no better than a transistor radio when played
at low levels. Indeed, this is why cheap amplifiers offer a “loudness”
control to artificially compersate for these inherent weaknesses, and it
requires dedicated manufacturers to avoid such complex pitfalls.

The 70.is manufactured of sandwiched construction to dampen and
distribute enclosure resonances and uses sculptured MDF for the baffle
board. The bass unit is a high quality 7 Mission product with a unique
cone design and a quality 13mm ferrofluid damped dome tweeter. The
filter is a full multi-comporent design incorporating Mission’s own
electrolytic capacitors and low saturation inductors. The driver
geometry is inverted iri the nowvel Mission style resulting in superb three
dimensional stereo stage. The total design is carefully integrated to
result in a wide bandwidth system free of unwanted resonances, distor-
tions, frequency response aromalies and colorations.

As far as measurements are concerned we would briefly touch on the
objective performance of the 70. Whereas the competition for the 70 has
an irregular frequency resaonse often as poor as + 5dB, the 7Q
measures flat to within + 2d3! When measured off axis it exhibits no
mid band cancellations and at 30° off axis the response is still ruler flat.
The modulus of impedance isvery smooth, does notdrop below 6 ohms
and does not suffer difficult phase angles, which in turn makes the
loudspeakers very easy for any amplifier to drive. Measured at 90dB,

MISSION 700.2

2nd, 3rd and all other harmanic distortions remain below 0.5% —
approaching amplifier specifications! and some 10 times better than
most other loudspeakers on the market! The efficiency is 89dB.

The 70s are recommended for use on bookshelves or stands and with
amplifiers ranging from 20W to 75W per channel.

Mission 700.2

The 700.2 is an updated version of Mission’s famous 700 model —
acclaimed as the world’s finest compact speaker system by the techfi-
cal press throughout Europe and America.

The unusual drive unit geomet-y first designed by Henrv Azima ir the
Mission 700 ensures equal “path lengths” to the ear when the speakers
are conventionally positioned. This is an ingenious engineering
principle which makes time aligned and phase-arrayed geometries
unnecessary. The effect of sLch a design is that at the crossover
frequency point the radiation looe is directed towards thetistener rather
than down to the floor. The proven 700 bass drive unit has been further
refined incorporating a much more powerful motor system to ensure
improved power handling and sensitivity. The frequency response is
now even more linear at differant power levels and the highly refined
terrofluid dome tweeter offers ¢ reater headroom before saturation than
the old 700. The drivers are carefully aligned and mounted in a 32mm
thick front baffle board. The di-ect and rigid coupling of the drive unit
chassis to such a baffle board Jdesign minimises relative accelerations
and displacements between the two structures ensuring exceptional
transient response. The caoinet itself now offers the unique Mission
construction method of multi-folding, which ensures exceptional
rigidity without increasing fundamental wall stiffness. The objective
here is to lower the resonant frequency of the cabiriet so thatitis not set
off in the important mid band region.

The 700.2 is a very high pe-formance system offering a rare combina-
tion of accuracy, low coloraticn, extended dynamic rarge and a high
power handling. It is recommended for use on bookshel® or stands and
with amplifiers ranging from 20W to 100W per channel.

)

__ SPECIFICATIONS ~__ MISSION 70 _ __ MISSION 700.2 MISSIO
FREQUENCY RANGE: i “35Hz-20KHz ~ 35Hz-20KHz 30Hz—20K
~ FREQUENCY RESPONSE: 60H2—20KHz + 3dB 55Hz—20KHz + 3dB 50Hz—-20K
IMPEDANCE NOMINAL: 8 ohms 8 chms dle 8 ohms
—_ RECOMMENDED AMPLIFIERS: 20W-75Watts/Channel 20W-100 Watts/Channel 20W-100 V
[ SENSITIVITY, SPL at IM, 1W: _ 89dB_ 91dB 92dB
T ~ TWEETER: 19mm Polymer Dome — Ferrofluld 19mm Polyn‘er Dome — Ferrofluid _19mm Pol+
i WOOFER: — 175mm Plastiflex Cone “200mm Carbon/Paper Cone __210mm P
—_ CROSSOVERFREQUENCY:  2.2KHz ~ 2.1KHz - 3 2.2KHz
GRILLES ~ Fixed ] ~ Fixed _Removabl:
(- ﬁMINALC_O‘\JNECTIONS ~4mm plug orwire  Amm pIu_g_orwnre ~ dmm plug ¢
_EFFECTIVE VO_UME 12litres ~ 24litres 25 litres
| CABINET DIMENSIONS: (Hx W x D) 350x 210x 210 mm ~ 470x250x 270 mm ~470x250x
FINISH: Walnut/Black — WalnuUBlace __ Walrut/Bla




MISSION 707
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Mission 707

The 707 is a brand new addition tc tha Mission range It offers the
mverted drive unit arrangamert first usad in the 700 (fo- reasons see
700 2}. The 707 incorparates Mission's unique multi-folded cabinet
construction and sophisticated injection moulded baffle board manu-
tactured from polypropylene and natural minzrais — the formula not
being made pubhic by Vission This configuration offers optimum
rigidity for accurate trersient bass response with ccntrolled and
minimal resonances in th€ mic band region. The tweeter is our proven
ferrofiuid 139mm polymar dome and the overall results are optimum
integration and excellent off axis performance, resuliing in quite
exceptional stereo stage,

Here we must #omt out -hat there is ¢ fundamental design conflict
between the efficiency 3ad low frequency performance of a loud-
speaker. In the majority of cases efficiency is achieved at the direct
expense of bass extension. ana fregently high efficiency systems suffer
very high coloration. Not so with the new generation of Mission
designs. The exceptiona motor systems combined with high quality
cone materials and precision manufacturing processes have enabled us
to offer extraordinary sensitivity and bass extension whilst preserv ng
tne mid band magic of ciassical Mission speakers. Qur soeakers have
always been acclaimed for low coloration, neutrality and transparency
in the mid band. This is now coupled to bzss extension, with control end
articulation. Careful attertion is paid to the linearity of bath frequency
response and distortior at different power levels. Consequently he
aynamic headroom is so great that the loudspeaker system will not
suffer “saturation” and “compression” a: high listening levels.

The 707 offers 92dB efficiency for 1W input measured at 1 metre and can
be used with amplifiers ranging from 20V to 100W per channel. Rigid,
sand-filled metal Mission stands are ava lable for use witn this model,
ar under special circumstances the 707 may be bookshelf mounted.

MISSION 737 enaisiance

Mission 737 Renaissance

In 1978 when polypropylene as acone material was in its develapment
stages at the research laboratories of the British 3roadeasting Ccrpora-
tion, and other manufacturers were carrying on with conventional
materials, Missicn were negotiating the patent rights for the coming
technical revolution. Around the same time Mission became the first
licencees in the word for this Britisy patent. Mission’s pioneering
research in this area resulted in ome of the most advanced loudspeakers

-the 770. Since then Most other manufacturers Fave at:empted t> copy
the Mission desicn with varying cegrees of success.

At Mission we have continued to move on. Afte- many, years of evolu
tionary refinements the most advanced version of the 770 drive unit is
now designed intd our new mocel 737 Renaissance. The cone mem.
brane for this mcdel offers a unigue combinaticn of rigidity, lightness
and acoustic opagueness. The drive unit is manufactured into an
esoteric die-cast magnesium chassis :0 improve rigid coupling. The
acoustic properties of the cone are such that they do not allow for
internal reflection anc standing waves to come out of the cabinst and
reach the listener out of phase Furthermore, a solic tlock of Mission
acoustic foam is built into the inside ¢f the ceb net to attenuate such
standing waves. The 3enaissanc2 cabinet is of srec:ston multi-“olded
construction, visco-elastically dampec and incorporates our special
MDF baffle boarc. The total system is reflexed using the Mission
resistive port anc resulting in extended low frequency and power
handling performance. The Renaissarce now possesses many, attri-
butes of its predecassor but at substant ally lower cost.

For this model, as wzll as the 770 Frzedom and the 780 Argonaut,
special Mission stands are available which lock intc the loudspeaker
and are offered as an optional ext-a. Th2 Renaissance is recommended
for use with amp! fuers ranging frcm 30WW to 120W per channel

MISSION 737 RENAISSANCE __MISSION 770 FREEDOM _MISSION 780 ARGONAUT
30H2-20KHz 20Hz-25KHz = 20Hz-25KHz %
40Hz-20KHz + 3dB 35H2—20KHz + 3dB 30Hz—-20KHz + 3dB
8 ohrrs 8oms T A T _4ohms = =
innel 30W-20 Watts/Channel 30W-150 Watts/Channei 50W-209 Watts/Channel
_ 90dE ~ 92dB _ , T U S S S
e ~ Ferrofluid 19m ¥ Polymer Dome - Ferrofiuid 25mm Polymer Dome ~ Ferrofiuid ~ 25mm Polymer Dome — Fer -ofluid
ul 2157mm Polypropyleae Cone 21€mm HomopolymerCone 2 x 215mm Hemopolvymer Feinforced Cones
2.4 Hz 2.0<Hz 3 1.8KHz T
Remowabie b ___Removable ~______ Removable (1 0
dmm plug or wire __4mm plug or wire e 4mm plug or wire =
30 ltres 40 fitres ____50litres
640 » 250 x 270 mm ~ 610x270x300mm 710 x 270 x300mm
_Walnut/Black Walnut/Black Walnut/3lack




MISSION 770 “Freedom

@

Mission 77J Freedom

W2 are confident tha: th2 770 Freedom is a worthy successor to our
legendary 770.0ur abjective in replacing the 770 was to improve on that
macel in certasn specific arees. Firstly, we wanted to ensure that the
frequency ~ance was 2ven more extended. Seco~dly, our design team
fekt rhat the bass response could be tighter and with greater transient
at-ack. Thirdly, we wantec tc increase the availablz headrocm so that at
higk power levzls the system did not go into saturation. Finally, we
wanted to increase efficiency for the 2ra of cigital master tapes.

Fcr “he mid/bass drive urit a brand new cone was developed made of
ar ajvanced homopo ymer material impregnatedwith cerzain minerals
(tr eformula noet being made public by Nission) taoffer opzimum mass,
ricicity, Q and sonic ooagueness — a further advarce on palypropylene.
TFe voice coil is menufactured using nigh termperature aluminium
fo-rmer and is carefully ventilated :0 increase power handling. The
mar system s excepticnally powerful for the amount of magnet we
heve used and this has kt2en achieved by carefu geometric design of
th2 pole piece »hick i1 turn is brass plated. This a-rangement results in
m n mal magnetic fux wastages into stray fields. The driver is
assembled into a sgphistcated rigid magnesium die-cast chassis. The
higr frequency unit is carefully designed for extreme power and
exhbits excep-ional power/frequency response | nearity and no major
sauration at Figh lesels. it is further cil cooled o avoid temperature
reaed perfor-mance ajerrations and for increased saturation
th-esholds. Tte cabiqet construction is based on Mission’s unique
mulzi-folded gzometry elsuring rigidity for low frequency transient
atazk without coloring tae very open and transparent mid band. The
cabinet walls are visco elastically demoed to control and attenuate
rescnanzes ard minimise stray acoustic outpwut to ensure minimal
acoustic phase distorticm. The Freedom's low frequency behaviour is
tota ly unusua for & reflex loudspeaker end this has been achieved by
cereful intzgretion of the drive unit Qs in relation to the 37 litres of
inze~nal volume and t1e use of the Mission resistive reflex port.

01 measurement the Freedoms are capable of exceptionally smooth,
higtly integrated cfl axs frequency response as well as the least
ameunt of distortion we have measured in any other loudspeaker.
Indeed, driven at 90dB m d band distortion is clos2 t0 0.1%!

The Freedom #s a powerful expression of Misson’s experience and
tecknology. Subjectively and when usad in ccnjunction with good
qea ity ancillary equipment, the results are exhilarating and most
real stic. The Freedom has optional stands as pictured above and is
ra:c~mn|1endec for usz2 wath amplifiers ranging from 30W 1o 150W per
ckaane

Mission 780 Argonaut

The 780 ArgonaLt is a brand mew Mission product It is important t=
point out & this stage that by the nzture of its design the Argenadt
presents emplifizrs with both complex and difficult loads. That is to say,
the charactaristizimpedance a- certair frequencies zan drop to araunz
3.5 ochms amd evan though the phase snift angles arekept to am nimur-
and for tFe most part the imp=2dance is purely resitive, neverthalesgs
this can p-esent groblems for ardinary amplifiers. This mear:s thatonly
excepliora ly well designed amplifiers should be used te drive the
Argorauts otherwise the sound qualiy will be poor and the amplifier
could suffer damage. Many gooc B-tish and Armerican amplifiers,
however,a-e des gned to deal with such loads and a | Mission designe=
amplifiers, inclucing the little y-us |, are perfectly capable of dnving
the Argorauts.

The Argoauts ase truly excegtiongl speakers unmatched bv any ather
model at ary pric3. Firstly, for 2 83V of nput asingle Argcnavtprocuces
approxima ely 94dB of output measur2d at 1 metre. Secondly, whereas
speakers 5 such sensitivity a ways lack deep bass, the Argonauts are
extremely, well e~tended in low frequencies. Thirdly wheregsnza-ly d
ultra hi?‘h efficiency speakers use lightpaper fo- ther cone mr ateriel anz
suffer the essociated coloratios, the Argonaut uses mode-npolymer
based ercineering materials and 1as no signficant 3ucible cr
measurec coloretions or distortions. The whole speaker is manu-
factured rem MDF rather than convantional chipboard and the walls
are visco 2lastica ly damped.

The Argonaut hes many common features with the 770 Freedcm. It
paralizis sp twc of its 8" drive units see 779 Freejom) fo- mid.bass
frequenci2z and :he tweeter takes ovar at 1.3 KHz o handle the high
frequencias. Suza low crosscver frecuency combined wita e<cellent
dispersion charazeristics of the tweeter result n breathtazing stereo
stage such that ~hen the speaxers are correctly positioned there is no
audible evidence of point source l2ft and right channels. atve-, the
syster achieves he true definizion of stereo — a solid three d mensional
stage with “remendous front to back immaging (withomt any tunnel effecty
and no irterrupt2d left to right sound stage. \When this happens the
speakers effect vely “disappear”’. Such 3-D musdical staje is them
combined with the Argonaut's awesome dyramic range o prcduce
what Mission designers call Magic!

Special 02%onal stands are avzilablz from your dealar whick fixin-o tre
780 and w2 wou d recommend these speakers for use only witt vere
high cuality Britizh and Americar amglifiers.




Cyrus Electronics

Design Philosophy

The design of a good amplifier nemains more obscure and more
conm-plex than the design of any other component in tae hich

fide ity chain.. Inrecent years the requirements for ths operation
of a yood amplifier have been the subjectiof extensive ~esearch by
academics and m anufacturers alike. rasultingin a new
understanding cf some of the wore important carameters. The
problem is somewhat comporrded by the substantial
improvements made to front-end inputs such as advanced
‘turntable—arm-cartridge’ combanat ons, ' digitally synthesised FM
tunersand, of course, theadvent of quality compact discp ayers
such as the Mission 7000.  Additionally, modern loudspeakers
have become far more complex in tarms of load facter than their
prececessors making the job of the amplifier increasingly more
difficult. Hardlv ary amplifier 22signed in tte 1970s is capable of
driving such sophisticated loudspeake-s as the Missian
Argonauts. Incezd, you will find that the small Cyrus One drives
compiex speaker loads better than many amplifiers with ten times
the power output and sometimes costing ten times as much!
The secret lies in apareciation cf fundamental design parameters,
as well as intuitive, somewha: nspirazional applicaticn of 'black
art’.

You see, there ar2 serious differences betwveen live music and
hi-fi. At first pecple thought thase coulc ba dealt with by
improving 20 or 30 simple specifications, but as thesa improved
marwy listeners bacame more aware of the skortcomings and less
satisfied with hi-fi. Indeed, impiovements made to certain
specifications hav2 ironically turved out to be detrimental to the
ability of the amplifier to reproduce music. A prime example of
this s the power output specif cation. For the last 20 years
Japenese companies and othe: commarcial designers have been
obsessed with givirg you more "Watts' for less money — ard
always at the exoerse of the current capability of the amplifier!
Thatis to say, for any given pcwer supply yau have a ‘see-saw’
relat onship between power output and gurrent drive. For
example, we cculdat no extracost tc you cr ourselves, have
designed the Cyiu s One with power oLtput in excess of 100 Watts
per channel, and of course at the expense of the current capability
of the amplifier. !nfact, this s exactly how commercial
manJfacturers satisfy the irrelevant and superficial spacifications
drawr up by their Tarketing departments — who have little or no
interest in the son < axcellence of their products.  Amplifiers with
poorcurrent delivery are simply not capable of driving the modern
loudspeaker, and unfortunately the problem doesn't just stop
there.

Whereas years go. using poar frort-end inputs and highly
distcrted loudspeskers, people cou'd not hear the subtle and, at
the same time, mportant differances between equipment,

today such differences are being ne-.iwdlbvagzw % ,;.-L =
Whereas years ago we were obsessecwith such supadiciel

prob ems as distortion, colouration and power output; today we
have the sophist cation to reseach into musical notes
themselves. The coherent reprcduct on of musicis a function of
such subtle and e-hereal qualities that many ksteners find hi-fi
gives a different, somewhat disembodied in:erpretatior: of the
original live perfcrmance.

For example, music may sound detailed and ‘open’ but
nevertheless sterileand lacking in feeling.. A: tha first encounter
with such ideas 1h2 less knowledgeable readar may find the
pheromena non-sciantific and esen absurd. However, through
careful research carried out by the designars of Cyrus Electronics
we can demonstrate both scientifically and musically the validity
of these phenorrena.  For instarnce the abzve mentioned
problem of amplifier ‘sterility’ is associated with, amang other
causes, amplifier hysteresis due to pcor circuit design,
incompetent topd 2gy, of the use of low-grade compenents.
Take a musical note with a giver decay charactenstic.  One high
fidelity system would shorten the cecay, Eutt ng the continuity of
the note, whilst another would cve- oecay 10 such a degree that
it wo ild cause trer sient response delay to the leading edge of the

next note. The net effect of either aberration would be music
which although not muddied, coloured and distorted,
neva-thaless may sound uncommunicative, incoherent and
disembodied. You see, whereas in the 197Cs we placed great
emphasis on detail and information retrieval, today we have
moved on beyond such simplistic concepts and are investigating
the true zrt of the reproduction of music.

If we review another area of subjective performance our
exolanazion will become more lucid. Take two amoiifiers, one
with uncontrolled, overblown, rather boomy bass and the
second w th over-damped, rather restricted bass. The
subjective difference between these two amplifiers is that the first
sounds rather slow and sluggish whilst the secend nitially sounds
fast and impressive. However, both of them, i1 the long run,
will sound quite boring and non-musical. The subjective reasor
here is simply that neither amplifier is capable of reproducing the
musical time correctly. The first slows dowr the sukjective beat
and tempo In the music resulting in a tired and sl uggish
performance, whilst the second hastens the sub ec:ive musical
time to such a degree that the reproduction loses elegance and
majesty

The important issue here is that music in itself is ansiract,
intangible and immeasurable, and the high fidelizy chain
exiremely complex. The fundamentals of p-ccessirg music
signals through such a cumbersome series of compcnents,
materials, interfaces, conversion of energies etc. are not clearh,
understood. Laberatory designs, mathematical models and
conventianal measurements appear to be totzlly inadequate. To
design on subjective grounds alone would also be dangerous.
Therefore what is needed is a design that satisties both criteria,
and morz mportantly introduces the musical d mens on.

The genius of Cyrus designs lies in their ability 10 transcend the
classical pedestrian ideas of dealing in simplist< specifications,
meet the stringent requirements of the musical community, anc
incorporate music's spiritual and emotional dimension.  In atired
world derrinated by commercialism, consumerism, designed
obsolescence and so much mediocrity your Cy-us amplifier will
touch your mind and bring you breathtaking musical experience
for many vears to come.
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Cyrus|

A British critic vwrote - the stunnz=d look on the face of people
who first heard the C~rus One amp ifier a leadng Dutch
reviewerwenteantosay. Cyrus Cneisgrokably the be=tamplifier
at any price; a Mos- sespected Amzrican r2v ewer ad=ed: the
more subtle gualities of Cyrus Ore zan only te matenad by the
finest of American tude amplifiers, arc tve French ertics simply
awarded Cyrus with “Jecibel D'Honneur’  Since tham we have
continued to read ex>t-acrdinary irdeserd=ant test-repcrts from
critics all over the wrld on this gerwus of a poduct. Ve have
learned of astonished mwsic critics r2plaarg their ccs y 'super-
amps‘ with the ittle Zyras One.  Dne cantherefore erly conclude
thatinits short histo'w, sinceits intrcduction, the Zy-Ls One has
become both a Reference and a | vi~g legend

The Cyrus Oneis baes=c on a revclut onary cicuit desizn
philosophy. de:ails > v.hich are beyond the scope cf this
brochure and inanycase well guardec sec-ets. ~he zesignis
then implemen-ed wth careful attention -c circuit tooslogy In
order to minimise the namber of zcmponents in the sgnal path
and reduce thes harful effects.  Ths ‘straight-line design 1s
then manufactired -c tre very highes- standards usn_
components and mas=r als beyord the -each of most
competition. ~he pcwer transiszots, for example, are military
grade, ultra-fast and very linear devices especially - anufactured
for Cyrus Electronics.  Thedrivertransista-s are equal ¥ products
of a British military serreconductcr manafacturer.  Wzrld class
German produced pass ve compenznts have been sakected
including extravagar ! pclypropylene capac tars, polvstyrene
capacitors, anc me% fim resistars  Te casing forthk 2 amplifier
is precision injeztior mculded from a ‘1on-mnagnetic, non-
electroconductive’ m2tél substiti.te produced by Space Division
of American Generd Zlectric.

All spurious ang hareful stages, suchas tor2-contralz and
filters, headphene ard loudspeaker switching, prozction
circuits and balance cortrols have kteen eliminated te Take the
amplifier a ‘stra ght-1ne . no compromise, s-ate-of- he-art
design. The quality cortrol stancards.are zmongst the highestin
the industry where e-ery amplifier is t2st24d glong neady 100
parameters on -he rwst sophisticaed Hewlett-Paclka d CAD-
CAM systems availczkle. The result is ar extraordira ¥
achievement celled 1:e Zyrus One ntegratec amphf er, elegant
In appearance, witkcut gmmicks, arc casadle of greducing a
breathtaking and spe=tzzular sound stage vvh2n usec with quality
ancillary equiprent

Cyrus Two

The Cyrus Two is ar evan more sophisticetad amgl fie- wth a
similar £ csophy to ~hat of th=2Cyrus One. Theme or
differences between tre two amplifiers are in the a-ea of greeter
oower omitout and even more importantly, supener au-rent
delivery cepabilities. Furthermrcre, Cyrus Two ir 2o cr=tes one
truly exceptional meving coil s:age with emphasis ¢r rioise ard
nysteress factors. Irdeed, the MC stags is des gnad t= work
with esater ¢ cartridg=s often £asting mary times the onize of
Cyrus Twe.  Anoth21 Lnique fezture of Cvrus Two i izs =bility to
accept tae PSX optional outboa-d power supply (rot =vai able for
use withCyrus Ones anc, wher configured with tke PSX Cyrus
Two 1s cagable of carpeting cizectly with tae fines: ard Most
esotericAmerican ‘supzr-amps  Independent test repo-ts Fave
frequendy suggested -hat the oy problem with Cyr_s Two is its
modest drce tag. wh ch may orejudice the most Jdiszerring cf
audioph eswho tenitc look only at very e»pensiveeCcuipment.
We sugaes: that you zudition “he Cyrus Two, possikt y 2zmbmned
with the PSX, agairst the worlds most esoteric egugmznt
before you make you- final decis on.

Cyrus PSX

Given th3t the circuit prilosophy ts capablecf repradazingmag ¢
and that “eally is what r usic is 3 |about, and given na: asvve have
already =tated, Cyrus ~wo uses state-of-the-art cemperents end
manufactLrng techmzues throughout,: thare is orly an2 other
area of go-ential imprzvement —~ and that is in enhancec gower
supply capebilities.

Whereas the Cyrus T has a sLperb internal power s.gply cf its
own, capable of unbe i2vable cu rent delivery of 63 amgs peak-to-
peak, nevertheless tre addition of the PSX can orlywmoove
things further.  The PSX is manufactured 11 a similar case to the
Cyrus Twe, and plugs rito the Jack of the Cyrus “we v ean
umbilicz ccrd termiatad with an XLR corrector.  Tae PSX
transformer has beer the subject of two years resea~ct and
developm=21t and s the Jltimat2 in toroidel transfermer
technolcgy. The paws- supplv “eservoir capacita-ca is
substantial and again the finest available componert= 1a<e been
used. V= are confidart that the discerning mus = lever will 1ot
be able 10 better the. perfformance of the Cyrus Twe, usi—g
optional P3X outboerd power supply, at any price

e )
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Cyrus Tuner

The advent of digitaly syntresised tuners 1as substan-iallg
mproved the =ceptonqua ity o° FM broadcasts. Afaw
aroblems how2ver continue 1o persist in the des gn 0™ most FA1
tuners. The most s2iicus of these problems we conader 1 be
sibilance in hic frequer cies and poor low-frequecy
serformance  [1is carmon knowledge that the low-f-equency
rerformance of t_nes lacks auttority, control, aefint on, anc
articulation —€specizlly wher compared tc the latest gane-ation
ZD players.

The objectives of Zysus Electon cs have bee1 to orodk.ce a~
outstanding t_mer where the =M section daes not suf-er the
nagging prob em of ‘spitting” sibilance, and to give bass no12s
their rightful and ~ec2ssary ¥ isizal weigh:, -empo, and
aJthority.  Th2 Cvrus Tunerismanufactured in a case 7 identical
< mensions aw appearence t the rest of the Cyrus renge. anc
will suit the recuir=rments of the serfectiorist aud oph 12 who
owns either 2 Zyrus e or 3 £yrus Two.

e design is based or microgrocessor controlled digizal
{drequency synmesisec tunirg. aid provides 19 FM ard 9 FAN
presets with C-MOS memoryback-up.  The unit providas vematle
speed up/dovs scanng, automatic search, as wvell as manua

e
{ i

tuning  Autometic FM mute is provided to diminete ivrizating
interst3t on noise  @uartz-locked tuning syszem s adopted “or
ultima-e tuning accusacy and minimal frequercy d-tt.  £n
informet ve Flucrescert Tube Display electron<ally g2nerates
digital frequency readcut, ‘Tuning’ indication Staseo’ receptio
and, wen selezted. preset channel numbes. For finest

recept 01 quality under adverse signal conditions th2 Cyrus Tane-
has FET -ront-ends {dsal-gate with automatic ¢& n oc1-rol or FIA).
The FM mixer oscila or is buffered to ensureligh imvwnity o
interfe-ence, ard Cememic filters are incorpoe=ted for Fich
selectivy on bath Al and FM wavebands.  Tae Cyius Tune-
offers "Siding Stereo cecoder maintaining fullcvanre cedzral on
on strarg signals, 3ancchanging gradually to me=o fair fulestnc se
suppression on weak signals.  PLL decoder excurtry preduces a
stable a_dio signa wi ~yoptimum channel sepetior ancan$ ST
filter cuts out interf2r=nce on stereo broadcasts.

Note: As mentiened 2arlier the products of C+ us = ectren cs
exclud=aarmful protection circuitry to ensure maxin am signzl
integri'y. Pleace be 2xtremely careful not to-snort the soeakar
outputs on insta lato~.

Note: €zmbinat ons <f any two Cyrus produc:s prodic2 h2
standa-drack wid:t ¢ 430mm to match your c-her 2quipmer:.




ERLMININ

The Mission DAD 7000 is an advancec third generation
compact disc player and the first of its kind from a quality specialist
manufacturer. In the light of great controversy concerning both the
absolute standard of reproduction from CD players as well as
tremendous variations between the machines from different
manufacturers, Mission Electronics hung fire unti the fundamentals
of the technology had settled and until their own 2xtensive research
programme had resulted in what promises to be the world’s most
advanced CD player.

The Mission DAD 7000 is a 4 times over sampling machine
with 16 bit resolution. The machine offers full facilities including
motorised front loading tray with anti-jamming protection, studio
class access time of average 2.5 seconds, full programmability of up
to 99 tracks and in any sequence with repeat cagability, queuing to
within one second accuracy, automatic disc read after loading the
CD, high speed forward or backward music search plus fine step
adjustments. The Mission DAD 7000 also offers user-friendly
ergonomics and full infra-red remote control.

Other technical features of the Mission DAD 7000 include two
separate digital to analogue converters for true stereo reproduction,
the unique Philips digital transversal pre-DAC filter as well as
Mission’s own patented post-DAC filtering. This sophisticated two
stage filtering system combined with high sempling frequency
results in a perfect audio band frequency response without phase
shifts and other aberrations and with mathematically near-perfect
impulse response and the associated transient performance. Here it

~must be noted that most machines on the market suffer from severe

) or , &epmiedwi'ftmd.icln

Call Mission North America: Tel: (416)6733777
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AUDIO ETC

EDWARD TATNALL CANBY

THE GREAT BROADCAST OF 1938

rson Welles—dead at 70. Sad
Onews, but interesting in v/hat it

recalls, especially for this writ-
er. The Great New England Hurricane.
The very young Welles, one of the pio-
neers of audio's impact on people. Citi-
zen Kane, of course—his great early
film in which, like Charlie Chaplin, he
was his own star. Thereafter, a lifetime
of actorism around the edges of Holly-
wood, but again, like Chaplin, never
really at the center. Both were too
much “originals” for that.

The "Mercury Theatre™ was an inno-
vative theatrical drama on big-time net-
work AM radio. Welles, barely out of
his teens, was the first real genius of
radio dramatics in a serious format,
after a generation of radio comics from
the Two Biack Crows and Amos 'n’
Andy to Will Rogers. Before we had TV,
the unique medium of spoken drama
without visuals (like the silent film with-
out sound) developed remarkable
properties through the sheer power of
suggestion. Boundless imagination
took over for the missing pictures and,
like the silent films, the all-audio drama
became a very potent force.

In particular | remember one special
“Mercury Theatre™ production—the fa-
mous Panic Broadcast, as it has come
to be known, the supposed invasion of
the Earth by Martians who had landed,
we were told, only a few miles from
Princeton, New Jersey. That incredible
occasion, the evening of October 30,
1938, when Orson Welles was all of 23
years old, marked a terrifying mile-
stone in audio history. For the first time
we discovered our awesome power via
the electronic signal alone to create
mass hysteria—indeed, a sort of tem-
porary mass insanity. Astonishingly, |
myself did not panic. Like Little Audrey
(remember her?), 1 just laffed and
laffed. But hundreds of thousands did
indeed panic

True, this was not the earliest dem-
onstration of mass persuasion via the
loudspeaker. Hitler was on hand. His
rantings used sound and film to their
utmost, but they were nevertheless ba-
sically live performances staged be-
fore vast audiences. Hitler seldom cre-
ated mass hysteria through electron-
Ics; the hysteria, so to speak, was pre-
baked. The mikes merely took down
the evidence. Franklin D. Roosevelt
was also on the air. But his Fireside

Chats were again different; they
changed trhe politics of government
but were broadcast as individual mes-
sages to each of us, to the American
anc his family—hence the title. And so
Welles, even though quite unintention-
ally was the man who proved the pow-
er which audio, on its own, exercised
over the mass mind.

| have just realized that the two
events which, in my mind (if not in
puktlic), enttle me to undying fame
both occurred at this time, within a few
short days of each other. | heard the
Panic Broadcast on my own, riot even
knowing, and / did not panic—when all
around me were going berserk. That
was one. And a few days before, on
the Connecticut shore, | had muttered
the immortal words, “This must be that
hurricane,” noticed by nobody around
me. Not one in a million people in the
destructive path of the Great New Eng-
land Hurricane said the same. They
didn't know, but | did. | also happened
to know exactly what the Orson Welles
broadcast was all about, because |
recognized its source immediately—
The War of the Worlds, by that good
old sci-fi writer, H. G. Wells, no relative
of Orson’'s and minus the extra "e." It

was writen in 1898, and the locale of
the story was not Princeton but some-
where in England. The “Mercury The-
atre” radio version was skillfully mod-
ernized by 40 years and transplanted
to America; even more, it was so bril-
liantly adapted to radio itself, and to
the familiar techniques of 1938 broad-
casting, that everyone, in the millions,
took it for real. And that in the face of a
hundrec deliberate falsities—reports,
for instance, from a nonexistent broad-
cast service. Worse, people actually
saw the Martians, saw the glow of the
fires of destruction, and passed on the
hysteria to hundreds more. But as soon
as | recognized my childhood favorite,
H. G. himself, | just enjoyed a good
show without a thought of the world's
impending end

in Connecticut, | was less than 10
miles from the eye of the Great New
England Hurricane, and on the dan-
gerous side. In Princeton, a few days
later, | was less than 10 miles from the
“eye" of the Orson Welles drama, the
farm at Grover's Mill, just the other side
of the Pennsylvania railroad tracks, be-
yond Princeton Junction

If | had been part of a crowd that
evening, or even a family at home, I'll
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Do people notice glaring
falsehoods as they listen
to the radio? Sometimes.
But in panic they forget
everything—the wise and
the foolish together.

have to admit things might have been
different. | was simply relaxing, by my-
self, in my lodgings near the Princeton
campus. | had idly turned on the radio
to see what might be going on, as we
all do today. | stumbled on the Panic
Broadcast by sheer chance, as did
most people, and a bit beyond the
opening, which added authenticity to
the "news” broadcasts.

Within a minute or so, | began to be
suspicious. What was this? That's ridic-
ulous. Totally improbable! How can
they get away with such stuff? It's a
hoax. Then, even as | heard that | was
only a few miles from the Martian land-
ing, | recognized H. G. Wells.

Well, the classic antidote for panic
and hysteria, we are told, is to Be In-
formed. To know. | did know, you see. |
loved H. G. Wells. | also was a "weath-
er freak,” and | had been following that
big hurricane on weather maps, never
thinking, of course, that it would hit us.
But when it did, | was mentally pre-
pared. Not an Expert—just Informed.

What they do not tell us, a thing that
Orson Welles already knew, is that to
be informed does not necessarily
mean a mere piling-up of facts, knowl-
edge by sheer accumulation. in the
broadcast, Welles himself played the
Absent-minded Perfesser, the Prince-
ton astronomer who first saw the Mar-
tian blastoff through his telescope at
the University. His long-worded inepti-
tudes, leaving practically everything
hanging, must have been a joy for
Welles, the master of verbal communi-
cation, to act!

| suspect that every few listeners got
to hear the unexpected conclusion, in
which the Martians are killed off by
terrestrial germs. (In 1898 this was a
hot topic, the older Wells knew, equiva-
lent to DNA and genes and such to-
day.) Most of us in 1938, after 10 sec-
onds or five minutes of the awful news,
had alredy taken to the hills—jumped
into cars and vamoosed, departed at
furious speed for somewhere. Any-
where but where we were, be it Prince-
ton, Dallas or San Francisco! Sheer
insanity. Not hard to explain at the
time: There was Munich, and we knew
the big war was inevitable. Any day.
Anxiety, turned into hysteria. That sure-
ly is what set it all off.

For those increasing numbers of
people today who are not even aware

of this historic occasion, as the phrase
goes, | can only say that you'd better
believe what you read. It was a shak-
ing thing. Do people notice glaring dis-
crepancies, falsehoods, impossibil-
ities, gaps a mile wide, as they listen?
Sometimes. But in a panic they forget
everything. Intelligence is useless. We
simply fly apart in the upper story, the
wise and the foolish together.

No space here to go into much more
of the gory and wonderful details of
that evening; it would take me a dozen
columns. In any event, a man named
Howard Koch has long since done it
for me in The Panic Broadcast, an
awesome and delightful book (which
includes the radio play itself), pub-
lished in 1970, 32 years after the event.
Mr. Koch was the man who actually
wrote the script, Orson Welles' radio
ghost. Suffice it for me to say that
though, strangely, there was absolute-
ly no visible damage from the great
Invasion anywhere in the country—and
so nothing at all to gawk at the next
day—for a few hours total chaos
reigned from coast to coast. As the
Martians (supposedly) landed more of
their deadly cylinders around ‘he
country, the highways—especially
around New York City and in New Jer-
sey, but also elsewhere—were re-
duced to utter confusion and what we
now call gridlock, a hideous gridlock
inflamed by panic.

It must have been really terrible, for
out of those crashing cylinders—if you
believed—rose enormous steel towers
with squat tops on them, which
"walked" over the land, pusting down
buildings and bridges, spraying forth
deadly heat rays which set cities afire
in seconds, and a lethal black gas that
killed instantly, wiping out whole ar-
mies at a time. If you believed! Can
you imagtne it? Public switchboards—
police, ragio stations, whatever-—were
swamped, church-loads of people
stampeded outdoors in the middle of
services and fled in terror, apartment
houses were roused into frerzy as the
inhabitants got out, carrying useless
things like chicken legs with them. Mr.
Koch cites one anticlimax in which a
couple touring the redwoods in North-
ern California heard the Martians had
landed and set off posthaste to get
their children in L.A. before the End
came. They forgot about gas—and ran

out of fuel in the middie of the forest.
So they just sat, holding hands, waiting
for doom to arrive. It must have been a
rather long wait.

Then, in New York, the Koch book
quotes: "l drove like crazy up Sixth
Avenue. | don't know how fast—fifty,
maybe sixty miles an hour. The traffic
cops at the street crossings just stared
at us, they couldn’t believe their eyes,
whizz ng right past them, going
through the red lights. | didn't care if |
got a “icket. It was all over anyway.”

Afterwards, as you might guess,
there were voluminous repercussions,
once odeople got back home, shame-
faced or angry (they thought they had
been taken in unfairly). There was
commentary by everybody with a big
name, pompous newspaper editorials,
batches of hilarious cartoons, take-
offs, and, last but never least, studies
by the usual qualified Experts and
scholars, notably at Princeton Universi-
ty (where else?); there was also the
taking of much valuable information via
interviews (though not, | should re-
mark, on tape recorders). After a few
months this ran its course and we be-
gan tc forget. Soon we had a grimmer
reality on hand—war

it was the new spate of Mars news
and probably also the 30th anniversary
of the Welles broadcast that prompted
Howard Koch to put together his book
about the famous event, though he
missed the anniversary deadline by a
bit. The Pamic Broadcast was pub-
lished by Little Brown and should still
be around. Mr. Koch is far from a
scholarly drudge-—no one around Or-
son Welles could have been that—and
it was he who wrote the film script for
Casablanca, which should place him
in a proper niche. He does a superb
job here, | think, reminiscing, interpret-
ing, in‘erviewing, collecting masses of
data-—the newspaper reports, the col-
umns, editorials, cartoons, personal
accounts. And there's the play itself,
remarkably old-fashioned as we read it
now. Radio has changed much more
than you think. The broadcast wouldn't
fool anybody. nowadays.

So Orson Welles 1s dead—and there
may te a new edition of Koch. As a
book-sized monument to the historical
audio event. you should own it, decid-
edly. And it will do wonders for your
coffee table.
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BEHIND THE SCENES

BERT WHYTE

OUR AES REPORTER

he world of professional audio is
I flourishing, as evidenced by the
more than 10,000 people from
46 countries who attended the 79th
convention of the Audio Engineering
Society during its October run at the
New York Hilton. Record-breaking
crowds jammed into the exhibits, and
the many interesting papers and infor-
mative seminars and workshops drew
heavy attendance.

While analog audio is still very much
alive and well, there was no doubt at
the convention that digital audio has
become the predominant technology
and the wave of the future. The tremen-
dous success of CD has had much to
do with this; today, virtually all of the
new digital audio equipment and tech-
nology is interlocked with that of the
CD medium. Most recording engineers
now regard the CD, not the vinyl LP, as
the end product of their efforts, and
many have modified their recording
techniques to take advantage of the
superior sonic qualities of the format.

Many engineers feel that the full po-
tential of digital audio will not be real-
ized until all elements in the recording
chain—especially the input console—
are digital. Although there are a num-
ber of digital recorders on the market,
there is currently just one digital con-
sole available, the Neve DSP, though
Neve's archrival, Solid State Logic,
plans to build one too.

Big analog consoles, with their in-
timidating myriads of knobs and con-
trols (which necessitate some control
automation), have price tags of several
hundred thousand dollars. The Neve
DSP costs between $600,000 and
$800,000, depending on its configura-
tion, and there is every reason to ex-
pect the Solid State Logic digital unit
will be in the same elevated range.

If you would like to hear what a truly
all-digital recording sounds like, the
great New Zealand soprano Kiri Te
Kanawa has made one, in her first for-
ay into popular music. On a London
CD entitled Blue Skies, the late Nelson
Riddle and his orchestra accompany
her in a group of well-known ballads.
The recording was made on a 24-track
Sony 3324 digital recorder, through the
Neve DSP digital console. The result-
ing sound is utterly quiet and extremely
clean, without the faintest tinge of dis-
tortion. This type of recording does not

have great dynamic range, but one
can imagine how spectacular an all-
digital recording of a full symphony
orchestra would be.

I have commented before on the de-
sirability of digital-input consoles, and
have noted that the Neve DSP is hardly
suitable for portable use in location re-
cording. You may recall my wishing
that someone would make a fairly sim-
ple, straightforward, portable digital
mixer for use in “purist” symphonic re-
cording. Lo and behold, the first thing
that caught my eye at the JVC exhibit
was a portable digital mixer! This unit
is approximately 12 inches wide and
18 inches Icng, with an angled panel
10 inches high at the rear and about 3
inches high in front. There are four in-
puts, controlled by slide-type faders,
and two outputs. There is equalization
for each channel (which | wouldn't nor-
mally use, but it is useful in some situa-
tions). There is also a digital port to
interface with a computer. The unit is
expected to cost around $30,000. Not
too far down the line, | expect to do
some recording with this device.

You may recall that a consortium of
Matsushita, Sony, and Studer pro-
posed a standard for digital recorders
known as the DASH (Digital Audio Sta-

tionary Head) format. (See "Behind the
Scenes," January 1984.) At this 79th
AES convention, no DASH recorders
were forthcoming from Matsushita, but
Sony and Studer had their first models
on display.

Sony's DASH recorders, the PCM-
3000 series, are built in Sony's MCI
ptant in Fort Lauderdale, Florida. The
PCM-3102 operates at 7' ips and pro-
vides two digital audio channels on
quarter-inch tape. The PCM-3202 op-
erates at 15 ips and has the same
track configuration as the PCM-3102.
The higher, 15-ips speed of the PCM-
3202 permits easier razor-blade edit-
ing from the analog cue track. All
DASH digital recorders use 48- and
44.1-kHz sampling rates. The first 15
PCM-3102 recorders have already
been delivered to the NHK studios in
Japan; U.S. deliveries of this model
and the PCM-3202 are scheduled to
begin in January 1986.

Studer's DASH digital recorder, the
D820X, is a two-channel unit that oper-
ates.at 15 ips and utilizes the DASH
standard track configurations on quar-
ter-inch tape. The transport uses three
direct-drive d.c. motors, and can ac-
commodate reels up to 14 inches in
diameter, affording two hours of re-
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ALSO AVAILABLE ON STEREO RECORDS

331488-391482. Bach:
Brandenburg Concertos,
1to 6 (complete)—Kapp.
cond (Counts as 2—
Digital—CBS Masterworks)
326983, Bach: Organ
Masterpieces—loccato &
Fu%%e in D Minor, etc

A wman (Sine QuaNon)
317081. Bach: Goldberg
Varigtions—Glenn Gould
(Drgital—CBS Masterworks)

330647. Bach: Unaccom-
ponied Cello Suites 1,2
—performed EX Yo-YoMao
(Drgital—CBS Masterworks)

336578-396572. Bach:
Aute Sonatas—Rampol,
flute. Pinnock, harpsi-
chord, etc (Counts as 2—
Digital—CBS Masterworks)
338178. A Bach Celebra-
tion. Christopher Parken-
ing plays music from Bach
cantatas arr for guitar
and orch. (Digital—Angel)
329N4. Bartok: Concerto
for Orchestra; Dance Suite
—Solti conducts Chicogo
Sym (Digital—London)
338004-398008. Beethoven
Plano Sonatas—Maconiight,
Appassionato, Tempest, 3
more A Brendel (Counts
as 2—Vox Cum Loude)

335075. Beethoven:
Overtures—Corolan,
Egmont, Fidelio, Lenore,
efc Tennstedt. London
Phil (Digrtal—Angel)
232496.Beethoven:
Symphony No. 3 (Eroica)
-Bernstein ond New York
Philharmonic (Columbiq)

321570. Beethoven: Sym-
ghony No. 5; Schubert:
ymph. No. 8 (Unfinished)
—Maozel, Vienna Philhar
Orgital—CBS Masterworks)
252874. Beethoven:
Symphorg No. 9 (Choral)
-Ormandy and the Phila
delphia Orch (Columbiq)
331595, Bizet: Carmen
Suite; LArlesienne
Suites 1, 2—Ozawao, Orch
National (Digital—Angel)
263293. Bolling: Suite For
Flute and Jazz Piano—
Rompal, Boling (Columbia)
332668. Brahms: Sym-

334243. Brahms: Piano
Concerto No. 1-Weissen-
berg: Muti, Philadelph a
Orch Oigitali—Angel)

328039. 8rahms: Sym-
phony No. 3; HaK‘ n Vari-
ations—Mehta, New York
Phil (CBS Masterworks)

333518. Bruckner: Sym-
ny No. 7—Chalilly, RSO
eflin (Oigital—London)

329144. Chopin: Waltzes,

Mazurkas, Polonaises
lvan Moravec. piono

©igital—Vox Cum Loude)

330100. Chopin: Piano
Concerto No. 2; Saint-
Saens: Concerto No. 2—
Licad, Previn, London Phil.
(Digital—CBS Masterworks)

326439. Copiand: Rodeo;
Dance S mphonr; El Salon
Mexico; Fantare tor Com-
mon Man—Darati, Detroit
Sym (Digital—London)
335679. Debussy: La Mer;
Nocturnes—Andre Previn,
cond London Symphony
Oigital—Angel)

304931. Debussy: Images
For Orchestra; Prelude

To An Afternoon Of A
Faun- -Previn, London
Sym (Digital—Angel)
333526-393520. Dvorak:
Slavonic Dances (Op. 46,

325183. Dvorak: Sym-
phony No. 9 (New World)
—Solti, Chicago Symph.
Orch (Digitol—London)
333575. Elgar: Enigma
Variations; Pomp And
Circumstance Marches—
A Dawss, Philharmonio Or.
Orgital—CBS Masterworks)
331314. Gershwin: An
American In Paris—plus
Grainger’s Fantasy on
Porgy & Bess—Labeque
sisters (Digital—Angel)
323543, Handel: Royal
HAreworks Music; Oboe
Concertos 1-3—KarlMun-
chinger, Stuttgart Chamber
Orch (Digrtal—London)
332569. Haydn: S'xg\phony
No. 94 (Surprise), No. 100

Military)—Solti London

il (Digital—Londor)

321190. Liszt: Hungarian
Rhapsodies 1 & 4; more—
Baskovsky cond (Angel)

NONI

KARL MUNCHI,
ST

ALBI
BACH-BOCCHERENT

339663 |

REMENCHINGER

330613. Mozart: Greatest
Hits—Gould, Previn, Szell,
others (CBS Masterworks)

321224. Mozart: Overtures
—Don Giovanni, Cosi fan
tutte; Marnage of Figaro,
etc Marnner. Academy of
St Martin Digital—Angel)
338228. Oftfenbach: Gaite
Parisienne; Gounod:
“Faust” Ballet Music —
Dutoit, Orch symphonique
Montreal (Digital—London)

318491, Prokofiev: Love

For Three Ora s Suite;

U. Kije Suite—Michael
Tilson Thomas, Los Angeles
Phil. (CBS Masterworks)
245043. Rachmaninoft:
Plano Concerfos Nos. 1 &2
—Ashkenazy. Previn
London Sym (Londor)
334565. Rachmaninoff:
Symphony No. 2 complete
version)—kattle ond L.A
Phil (Drgital—angel)

e e

334508. Mahler:
Symphony No. 1 (Titan)—
uticond Philodelphia

Orch. (Digital—Angel)
329094-399097. Mahier:
Symphony No. 2 (Resur-
rection)—Lorn Maozel,
Vienna Phil (Counts as 2-
Digital—CBS Masterworks)
318824. Mendelissohn:
Symphony No. 4 (italiar);
Schumann: Symphony
No. 4—Tennsted!t Berlin
Phil (Digital—Angel)

330142. Mendelssohn:
Violin Concerto; Saint-
Saens: Concerto No. 3—
Cho-Liang Lin, Thomas con.
(Oigital—CBS Masterworks)
328740. Mozart: Piano
Concerto 26 (Coronation)
Rondos—Murray Perahio,
English Chamber Orchestra
(Digital—CBS Masterworks)

337782. Mozart: Diverti-

318451, Ravel’ Bolero;
Pavane; Daphnis Et Chice
(Suite No 2)—Andre Previn,
London Symphony (Angel)
331447.Ravel Ma Mere
L'Oye (Mother Goose).
etc.—Dutoit. Montreal

Sym (Ogital—London)
324533, Resp:ghi: Feste
Romane; Pines & Fountalns
Of Rome—Dutoit, Orch de
Montreal (Oigrtal—London)
318436. Rimsky-Korsakov:
Scheherazade —Svetianov,
London Symphony (Angel)
325100. Saint-Saens:
Carnivat of the Animals
—also works by Debussy.
Satie. Philip Jcnes Brass
Ensemble (Digtal-London)
331082. Saint-Saens:
Symphony No. 3 (OrgonR;
Hurtord, Dutoit, Montreq|
Sym. (Digrtal—London)
322487. Schubert: “Death

321729. Schubert: The
Impromptus, Op. 90 & 142
—Murray Perohia, piano
Orgital—CBS Masterworks)

33477, Sibelius: Sym-
nies No. 4 and 7-

“ergluna Helsinki Philhar-

monic Or (Digital—Angel)

326405. Stravinsky: The
Frebird (complete ballet)
—Dohnaony, Vienna Phithar-
monic (Digrtal—London)

338244. Stravinsky: Rite

Of Spring—Dutoit cond.
Orchestre symphonique de
Montreol{Digitol—London)

18444. Tchaikovsky:

1812 Overture; Serenade
For Strings--Muti, Phila.
Crch Oigitai—Angel)
336461. Ichalkovsky:
Violin Concerto; Serenade

inchas Zukerman, Zubin
Mehtqa, Israel Philharmonic
Orgital—CBS Masterworks)

TCHAKO
StEmaAN LAKE

sises ]|
T |

~RAa C.mm.\

329169. Ichaikovsky:
Symphony No.4—Lonn

azel. Cleveland Orch
(CBS Mosterworks)

324897. Vivaidi: Four
Seasons Maazel, members
Orch Naotionolde Fronce
Cegital—CBS Masterworks)

323147. Wagner: Orchestral
Music from “The Ring"' —
SirGeorg nolti, Chicago
Sym (©igital—London

72), American Sulte—
Dorati, Royal Phil. (Courts
as 2—Digitol—London)

mento, K. 563—Kremer;

phony No. 1-Tennstedt
Kashkashian, Yo-Yo Ma

cond London Philharmonic
Orch (Digital—Angel)

Here's a wonderful opportunity fo start or add to your collection of the
world's greatest music —on eosy-to-plogcovehee tape cassettes! As anew
member of the Columbia Classical Ciub, you can get any 11 cassettes for
only $1.00. plus shipping and handling (Or you may take your 11 selections on
stereo records) In exchange, you agree 10 buy jJst 8 more selections in the
next three yedars, at regular Club prices (which currently are 5798 to $998.
glgls shipping and handling, multi-unit sets and some digital recordings may
somewhat higher)
How the Ciub works: every four weeks (13 times a year) you'll receive our
Music Magazine. It describes the “Classical Seiection of the Month” plus
scores of classical releases. as well as selections from other fields of music. In
addition, up 1o six times Q year youmay receive offers of Special Selections.
usually at a discount off regular Club prices, for a total of up to 19 buying
opportunities
There is no obligation to accept the “Selection of the Month"—you order
only the recordings you want when you want them! A special response card
will be enclosed with each Magazine—mail it by the date specified to order
or reject any selection Andif you want only the “Selection of the Month™. do
nothing—it will be shipped automatically You'll have at leqast ten days in
which to make your decision—if you ever have less time than that, just return
the Selection at our expense. And you may cancel membership anytime
after buying 8 selections, or continue under our monry-saving bonus plan
10-Day Free Trial: we'll send details of the Club's operation with your introduc-
ftory shipment If you are not satisfied for any reason, return everything within
10 days—your membership will be canceled and you will owe nothing
Special Star-Your-Membership-Now Offer: you may 0/so choose your first
selection now—and we'll send it to you for at Ieos¥ 60% off regular Club
prices (only $299). This discount purchase reduces your membership obliga-
tion immediately—you then need buy just 7 more (instead of 8) In 3 years
Just check box in application and fillin the number of your first selection
NOTE: selections with two numbers are 2-record sets or double-length tapes Each of
these "double selections” counts s 2—so write in both numpers © 1988 Columbia House

Orgital—CBS Masterworks)

and the Maiden’; "Quartet-
tsatz"—Tok yo String Quartet
Oigital—Vvox Cum Laude)

331942. The Academy—
By Request. N. Marriner
cond works by Schubert,
Bach, etc (Digital—Angel)
328013. Nancy Allen—
virtuoso harpist in music
by Ravel and Debussy
With Rampal, Tokyo String
Quartet (Digital—Angel)
328146. Willi Boskovsk
cond. Symphonic Wallzes
by R Strauss, Tchaikovsky.
Weber, etc (Digital—Angel)
334276. Canadlan Brass
& Berlin Phil. Brass—

Brass in Berlin. Bach,
Pachelbel, Gabrieli, etc
(Orgital—CBS Masterworks)
337279. Placido Domi
—Save Your Nights For

Me. Love Caome For Me,
Mario, etc (CBS)

Eer!orms works by the
rench Baroque composer
on synthesizers Superb!
(Oigital—CBS Masterworks)

321851. Wynton Marsalls
Plays Trumpet Concertos.
Haydn, Hummel, L. Mozart
(Oigital—CBS Masterworks)

329607. Wynton Marsalis—
Purcell, Hondel, Tarelli, etc
Oigrtal—CBS Masterworks)
331959-391953. Mormon
Tabernacie Choir—Great
Choruses of Bachand
Handel. (Counts as 2—

CBS Masterworks)

32755). Luclano Pavarott
—Mamma. Popular italion
songs arranged by Henry
Mancini (Digital—London)
337444 Eu Ormandy-
In Momorlmorks by
Sibelius, R Strauss, Barber,
etc (Digrtol—Angel)
326397. Sutheriand/Horne/
Pavarotti—Live From Lin-
coln Center. A truly grond
program (Digital—Londor)
320887. Kiri Te Kanowa—
Verd| and Puccini Arias.
Orgital—CBS Masterworks)
333112. Andreas Vollen-
welder—White Winds.

The inventive harpist’s
latest (Oigital—CBS)
334763. John Willlams—
Bach, Handel, Marcello
Concertos arr for quitar
Oigital—CBS Masterworks)

ANY I

plus shipping
ond handling
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Just as the first DASH
recorders were appearing,
the digital apple cart was
upset again by the
announcement of yet
another proposed standard.

cording. The transport and audio con-
trols are microprocessor-based, and
up to 40 audio and transport functions
can be programmed. Both electronic
and razor-blade editing are possible,
and the recorder has digital (AES/EBU)
and analog inputs and outputs. Ferrite
heads are used to record the data
stream. A newly designed error-cor-
rection system is claimed to be so
powerful that it can provide full correc-
tion of burst errors on all tracks simul-
taneously over a tape length of 1%
inches! Delivery is scheduled for early
spring of 1986; there's no pricing infor-
mation, as yet.

Just as the first DASH recorders
were appearing, the digital apple cart
was upset again—wouldn’'t you know
it?—by the announcement of yet an-
other proposed digital standard. This
time Mitsubishi, Otari and AEG (for-
merly AEG/Telefunken) got together to
promote a digital format they call Pro-
digital. This is essentially the format
Mitsubishi has been using in their two-
channel X-80 and 32-channel X-800
digital recorders. The new format in-
corporates a few minor changes.
Needless to say, the DASH and Prodi-
gital (PD) formats are not compatible
with each other.

As with the DASH format, Prodigital
is really three formats based on tape
speeds of 7', 15, and 30 ips. The two-
channel Prodigital format, operating at
72 or 15 ips on quarter-inch tape, re-
quires 12 tracks—eight digital audio
tracks, two auxiliary analog cue tracks,
one time-code track, and one auxiliary
digital track. Sampling frequencies are
48 and 44.1 kHz, with 16-bit linear
guantization and a Reed-Solomon
code used for error correction. Both
electronic and razor-blade editing are
possible. The 16-channel PD format
uses a total of 24 tracks at 30 ips on
half-inch tape: 16 digital tracks, four
parity tracks, two auxiliary analog cue
tracks, one time-code track, and one
auxiliary digital track. The 32-channel
PD format uses 45 tracks at 30 ips on
1-inch tape. There are 32 digital audio
tracks and eight parity tracks, plus the
others common to all three Prodigital
formats. Sampling frequencies and
quantization of the PD-16 and PD-32
are the same as those of the PD-2. As
you might expect, reaction to this new
Prodigital format was mixed—some

people compared the battle between
Prodigital and DASH to the Beta/VHS
wars. In any case, because of the simi-
larity of the PD format to the existing
Mitsubishi format, recorders for this
new standard will be available in fairly
short order.

Sony also introduced the successor
to its PCM-1610 digital processor, the
PCM-1630. This is smaller and less ex-
pensive than the 1610 but is said to
incorporate many new features and re-
finements. There is a newly designed
analog input filter, claimed to eliminate
phase distortion, and the digital filter
now uses oversampling at 88.2 kHz.
This is said to provide a much gentler
roll-off curve with a high-frequency ct-
off of 24 kHz, and thus to restore the
audio signal without phase distortion.
The PCM-1630 has a large, 500-VA
toroidal transformer in its power sup-
ply, along with six high-capacity stor-
age capacitors. The processor also
features transformerless inputs and
outputs. Some interesting new acces-
sory boards provide RAR (read after
read) and RAW (read after write) func-
tions. The PCM-1630 is an integral part

of Sony's elaborate new Compact Disc
mastering system. Deliveries should
commence this winter.

The famous Viennese Btsendorfer
piano has been demonstrated at a
number of New York Audio Engineer-
ing Society conventions. Everyone who
loves the piano is always impressed
with the magnificent instrument's rich
sonority and beautiful sound.

At this AES convention, Bosen-
dorfer's exhibit booth showed only a
videotape presentation featuring this
great piano. But the tape was not in-
tended as a substitute for the real
thing. It merely documented one of the
most fascinating collaborations be-
tween music and audio engineering
that | have ever encountered: The Bo-
sendorfer 290 SE system. Small
groups of people were invited to audi-
tion the system at the showroom of
Curt Swidler Artist Pianos, Bosen-
dorfer's new agent in New York; | was
invited to a press demonstration after
the convention had ended.

The 290 SE system consists of a 92-
foot BWsendorfer Imperial concert
grand piano (which | have had the

In Bosendorfer's 290 SE system, a computer records the mechanical functions
of a 9'.-foot grand piano whose hammers and pedals have been fitted with
optical sensors.
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Every nuance of piano
performance is perfectly
recorded and reproduced by
the Eosendorfer 290 SE, a
fascinating collaboration of
music and engineering.

pleasure of recording several times),
fitted with optical sensors on all its
hammers and pedals. These sensors
sample the velocity of the piano ham-
mers, 800 times per second, as the
instrument is being played. The digtal-
ly coded piano functions are then re-
corded on floppy disks in a computer,
on audio tape, or both.

The playback system consists of se-
lective-velocity solenoids which are fit-
ted to all the hammers and pedals from
the underside of the piano. In play-
back, the encoded data on the disk or
tape is used to control the solenoids,
which then operate the piano’'s mecha-
nism to reproduce the original perfor-
mance. Because optical sensors re-
cord the performance data, there is no
direct mechanical coupling to the pi-
ano; consequently, the piano action re-
sponds in normal fashion. The sensitiv-
ity of the system is so high that every
nuance, every aspect of dynamic
scale and expression, is perfectly re-
corded and then reproduced

At the press conference, Charles
Rosen, a well-known concert pianist,
played a number of short pieces which
were recorded on floppy disks. Then
he stepped away from the piano. On
playback it was uncanny to see the
keys being depressed and hear a fac-
simile performance of the music that
had just been played. Mr. Rosen pro-
nounced the playback an exact mirror
of his touch and dynamic expression

With the floppy disks and the com-
puter (with its CRT terminal), all sorts of
editing is possible. Mr. Rosen played a
short section with a deliberate wrong
note. A few minutes' work on the com-
puter keyboard, and the wrong note
was removed and replaced with the
proper one. If desired, virtually any as-
pect of a performance can be edited in
the computer—tempos can be speed-
ed up or slowed down, new phrases
substituted, etc.

The Btsendorfer 290 SE system was
jointly developed by Wayne Stahnke, a
California computer designer and au-
dio engineer, and the research and
development department of Kimball In-
ternational. (The Kimball Piano Com-
pany of Jasper, Indiana, owns Btsen-
dorfer.) The system has many obvious
applications. In recording studios, an
edited performance could be used for
rehearsals and retakes, with no need

for the artist to be present. The 290 SE
could also find wide educational use at
universities and conservatories (one is
in use now at MiT), and would be high-
ly valued by composers.

The Bdsendorfer 290 SE system that
| heard was an actual production unit.
Its $110,000 price includes the spe-
cially fitted Imperial concert grand pi-

ano plus all the recording and comput-
er hardware. One can imagine the
great pianists of the world recording
performances from the piano reper-
toire on the 290 SE; then, for those
wealthy enough to own a system, or for
institutions that had one, it would al-
most be like having a Horowitz or an
Ashkenazy in residence! 4
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GET PULLED IN
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FIQED. brings you right into the action
with true MTS* Stereo sound.

Say good-bye to boring one-dimensional TV sound. Say hello to
dynamic MTS Stereo with F.R.E.D. Fe's the Friendly Recoton Enter
tainment Decoder that delivers superb cinema-like sound through
your home stereo system. Designed by world-famous engineer
Larry Shotz, F.R.E.D. features an awesome 35dB of stereo separa
tion, as well as dbx™ and DNR™ noise reduction for hiss-free listen
ing. And he brings you right into the acticn, so you feel like a
participant—not a spectator. Get caught in the middle of a bust on
Miami Vice. Be a guest on'The Tonight Show. Rock into a role on
Friday Night Videos. Join the team on exclusive Sports Specials

Only FR.E.D. lets you add the drematic new dimension of MTS
Stereo to virtually any TV. And F.R.E.D. is so versatile, he even simu-
lates extraordinary stereo sound on any non-stereo broadcast

The future is hear—with F.R.E.D., the Friendly Recoton Entertain-
ment Decoder. Take him home today.

For the name of your nearest Recoton dealer, call: 1-800-633-2252

Ext. 223

RECQOTAN"

46-23 CRANE STREET, LONG ISLAND CITY NY 11101

Enter No. 40 on Reader Service Card
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To end the age old dichotomy between sound and style, Grest Britain's master lcudspeaker builder, KEF, has
produced the Reference Series 104/2. Capable of satisfying the design conscious and the sonically critical alike, the
104/2 is predicted to emergs as one of the most significant loudspeakers of the decade. (Previous KEF Reference

Series models, including one introduced almost a decade ago, remain to this day at the top of their respective
categories.)
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Tongue-twisting, but ear-pleasing technologies such as Coupled Cavity Bass Enclosures and Conjugate Load
Matching (write for full technical explanations) make the 104/2's perform beautifully even with moderately
powered amplification — almost regardless cf where they are placed within the room.

The KEF Reference Series104/2. Finally, a loudspeaker to be seen and heard.

KEF

Enter No. 25 on Reader Service Card KEF America, Inc.. 16120-K Suliytleld Circle, Chantily. VA 22021 1-703-631.8810




(WW S-E-P-A-R-A-T-E-S...

GUARANTEED* TO IMPROVE AND ENHANCE
YOUR STEREO SYSTEM—JUST PLUG IT IN!

Each of our separate Amplifiers, Preamp-EQ’s, and Analyzers is U.S. made and expressly designed to
perfectly match your present system...you can add to, or replace, any one or more of your components
with the full assurance that each Soundcraftsmen S-E-P-A-R-A-T-E will immediately improve and enhance your

system’s sound to your complete satisfaction.

ara-scan
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DIGITAL QUARTZ AM-FM TUNER:299. : 2. N6 §E 1= -
- - S — S S W L
AM-FM Stereo Tuner with 8 AM. 8 FM Station Presets. ‘

Automatic or Manual Scanning, Digital Quartz PL.L. Syn-

thesizer with Quadrature Front End, 9.8dBf Sensitivity...

WORLD’S MOST VERSATILE
PREAMPLIFIERS ..... $299. to *699.

Unique Equalizer/Preamplifiers and Straight-Line Preamplifi-
ers featuring —97dB Phono S/N, Adjustable Phono Capaci-
tance and Impedance. Moving Coil Inputs, Phono Input
Level Controls. Exclusive AutoBridge® circuit for Mono
Operation of Stereo Amplifiers @ TRIPLE POWER OUT-
PUY, versatiie Push-Button Patch bay with External Proc-
essar Loops, Digital and .Video/Audio Inputs, Precision
Passive Coil EQ Circuitry and 0.1 dB Readout Differential/
Comparator® Unity Gain Controls for Highest Gain, Lowest
Distortion and No “Clipping” of Wide Cynamic-Range
Material. Computone Charts and 12" LP Frequency Analy-
sis Test Record included with Preamp-EQ's. ..

WORLD’S MOST ACCURATE
0.1dB REAL-TIME ANALYZERS
AND EQUALIZERS.. ... .*189 to *799.

REVOLUTIONARY Differential/Comparator circuitry makes

possible 0.1dB Readout Accuracy! Automatic or Manual

Octave Scarning for Fast, Accurate Analyzing and Equaliz-

ing. Precision Passive Coil Filters for Highest Gain. Lowest

Distortion, Scan-Analyzer Models. With and Without Built- et S s s
in Equalizers. No Calibrated Microphone necessary. Com-

putone Charts and 12" LP Frequency Analysis Test Record

included with EQ's...

HIGH CURRENT CLASS “H” AND
MOSFET AMPLIFIERS..*449 to *1,399.

The most acvanced Stereo and Professional Amplifiers featur-
ing Class H Dual Signak-Tracking Power Supply. Autc-Buffer®
for Continuous 2-Ohm Operation, No-Current-Limiting, Auto
Crowbar Output Protection, Power MOSFET circuitry for High
Reliability, Cdibrated LED meters, A-B Speaker Switching, 125
to 500 wip/c @ 8 ohms, 20-20kHz, < 029% THD.

Includes 19” Rackmount Front Panel except SE550, PCR80C.
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From our new HIGH CURRENT AMPLIFIERS—300 WATTS/PER/CHANNEL @ 4 OHMS FOR DNLY $449.00,
{205 wip/c @ 8 ohms, 20Hz-20kHz, < 0.05% THD}—to our incredibly precise 0.1dB readout accuracy Analyz=r/EQ’s,
to our Preamplifiers which are equipped with Compact Disc Player as well as Ster20 Video inputs,
each Soundcraftsmen S-E-P-A-R-A-T-E is designed for quick, plug-in connection to your presemt system...

OR, COMBINE THE S-E-P-A-R-A-T-E-S INTO YDUR OWN CUSTOM DESIGNED SYSTEM...
SELECT THE TUNER, PREAMPUFIER CONTROL CENTER, AND HIGH CURRENT STEREO POWER AMPUFIER TO MEET fOUR NEEDS.
A SUPERB SOUNDCRAFTSMEN SEPRRATES STEREQ SYSTEM IS AVAILABLE FRCM MOST DEALERS,

INCLUBING A RECOMMENDED SET OF MATCHING SPEAKERS, AT A PRICE WELL UNDER $1,380.00.

“That’s a strong statement, we know...but we're sure you'll be amazed and delighted with yowr mew upgraded systems performance!...
So sure, that we offer a 10-day money-back guarantee through your local Soundcraftsmen parSicipating Dzaler.

16-PAGE FULL-COLOR BROCHURE, $19.95 EQ-EVALUATION KIT, inciudes 1-12” LP Frequency Spectrum Analysis Test Reccrd,
2-sets of Computone Char:s, 1-Connector Cable for comparison test, 1-instruction folder fcr use with your present stereo svstem,
JUST WRITE TO US OR CIRCLE READER SERVICE CARD # 30 for FREE SPECIAL DFFER DETAI_S.
Sounderaftsmen Inc., 2200 Sa. Ritchey, Santa Ana CA 92705 PH: 714-556-6191 TELEX/TWX 910-595-2524 CANADA: E.S. Goud, Montreal, Quebec. H4TES
Enter’'Mo. 30 on Reader Service Card



AMERICA’S PERFORMANCE-VALUE LEADER
IN STEREO COMPONENT SEPARATES...
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GUARANTEED* TO IMPROVE AND ENHANCE
YOUR LOW-POWER STEREO SYSTEM!

All the power you need to hear the Full Dynamic Range of the
fabulous new Digital, dbx, Dolby and Compact Disc recordings— \ -
without obsoleting your present stereo system...

AI\"——_\____ \_ o
Add our new Power Coupler, RECENER w575 j HE® ]
the PC-1...just $39.00! AR § g M

Don’t sell or trade in your receiver just because you need
more power! The Preamp/Tuner section of your receiver can
be instantly coupled to a Soundcraftsmen high-current ampli-

fier with the amazing PC-1 Power Coupler.

You must HEAR it, to believe it!
The improvement is Fantastic!

Ask for a High Current demonstration
with your favorite recording, and you’ll
hear music you’ve never heard before:

205 watts/channel

@ 8 ohms, 20-20kHz < 0.05% THD
300 watts/ch. @ 4 ohms

°449.

PCR800 Power Mosfet Amplifier

FOR A DEMONSTRATION, VISIT NEAREST DEALER LISTED BELOW

However, many additional Dealers—too numerous to list here—are located throughout the U.S. with many models on display. I* no
dealer is shown near you, or you encounter any ditficaty, please phone us at 714-556-6191, ask for our “Dealer Locator Operator.”

ARIZONA

Miami West Lafayette Hickory 5por
Phoenu AUDIO PLUS VON'S ELECTRONICS G':g'sfjmﬂ MC LAUGHLINS TV Hi i CENTER UTAH
ABSOLUTE AUDIO LAS FABRICAS KANSAS TIPPS MUSIC Moreneas Gt Priladelphia A
Tucson \ y Overiand Park MISSOURI ewbern SOUND OF MARKET °
TRONI AUDIO MART ELECTRONICS mnznsm AUDIO SOUND SERVI v
S4A ELECTROMICS MARKETPLACE ELECTRONICS 010 ELECTRONKCS Chesterfied/St. Lou Ralen e ARBOW AUOID
WAREHOUSE STERED Jamps DELS TV ::s';m , EPLAY CREATIVE ACOUSTICS AUDIO JUNCTION VE'““’"T
NO. CALIFORNIA LWARING Wichita SOUND DYNAMICS NORTH DAKOTA  fadn e XS EreE0
Concord GEORGIA AUIIDIRLDS NEBRASKA ckin SN 1%
SOUND DISTINCTION :naov:tg UNLMITED KENTUCKY MUSIC HeT momx L] VIRGIN ISLANDS
Goleta Lexir GHT & SOUNOS FANTASTIC British Vi
W AUDIO STERED DESIGNS u WAVTS-MORE Eumomcs uro. Bish Virgin ISk
eyl st THE EReD sworpe NEVADA OHIO TR ELECTRONICS UKLIMITED
WESTERN AUDIO THE STEREO SHOP WLFOELITY, INC T TR Akron SQUNDEX. VIRGINIA
Sacramento Cotumbu OHIO SOUND PUERTO RICO Falls Church
NEAL'S SPEAKERS !‘39.'559‘"‘ NEW HAMPSHIRE oo e AUDIO BUYS
Warner Robbin New London 3t ) R. F. ELECTRONICS Richmond
S s WORLD HIFI HEW GENERATION NORTH STAR ELECTRONICS oot o> 110 SOUTH CAROLINA SARYS
Santa Barbara Savannah LANNY'S MUSIC NEW JERSEY, SO. 0410 SOUND Coumbia WASNING‘TON
HOUSE OF AUDIO AUDIO WAREHOUSE LaFarette Wikiwood Jeveland NCRTON STEREQ Breme
SO. CALIFORNIA HAWAII NEW GENERATION :::":‘M;;TWO Bas APpLANCE ool EVERGREEN AU
Phone RK CITY, SON JONES STEREO
I B Locvar Opirstor | YAFUSO Y. APPLIANCE SOUND TREK NORTHERN N.J. Lt Newber DéSEo EuecTmowcs
sufficient space Honoluly O HART AUBIO THE EL !momc SHOP WEST VIRGINIA
o Ocars n s area)  WOED Cld SOUHERN RADID SUPPLY "[. Spartanbu Morgantow
COLORADO Lihe, Kauai TULANE STEREQ nsulf . nu APP{IANCE DON JONE CUSTOM STEREC THE sounn POST
alorado Spri JACK WADA ELECTRONICS MARYLAND 2l Deders in the area TENNESSEE el
THE SOUN s?osor Wailulai, Mau Batimore NEW YORK EI.ECTROIICS LT0. vashvile THE SOUNI) POST
Denver. Arvada, Aurora ADRIAN'S ELECTRONICS STANSBURY STEREC Aban o OKLAHOMWA AUDIO SYSTEMS WISCONSIN
STERED PLUS IDAHO Gaithersburt sou DS GREAT Oklahoma Cit TEXAS leton
Englewood Mdaho Fall AUDID BUVE Buftalo JOHNSON TV & SOUND o AMERICAN TV
SOUND PHASE 4 STEREO MASSACHUSETTS Pﬂm RADIO OREGDN SOUND I0EA G
Gunruson ILLINOIS ey Goos By . SOUNDSTAGE
WilEWoap Wusc Cncago ENCORE AUDIO NEWPALTZ AUDIO PENNINGFON'S AUDI BROCK AUDIO Madison
CONNECTICUT  MARTROY ELECTRONICS Dartrouth Pratisbur Eugene : _ AMERICAN TV
Danbure Dekalb MIKE ROSE ENT, GREAT NORTHERN STEREQ  BRADFORD'S HIGH FIDELITY  SOUND VIBRATICNS Oshkosh
CARSTON STUDIOS AUDIO PLUS Sunderland Rochester Kiamath Filis £l Paso AUDIO PLUS
Stamiord Gurnee SCIENTIFIC STEREQ SOUNDS GREAT HIGH COUNTRY RECORDS SOUND R Sheboygan
COUNTY AUDIO OPUS EQUIPMENT MICHIGAN Syracuse Medford for ” _w‘ GENE'S CAMERA & SOUND
FLORIDA Peoria Margoette PERIOR SOUND SOUNOTRACK FLECTRONIC  SOUND IDE& Naukesha
Fort Lauderdale ELECTRONICS DIVERSIFIED AmERICAN TV NORTH CAROLINA Fortiang e AMERICAN TV
SPEAKER WAREHOUSE INDIANA MINNESOTA Fayelteville HAWTHORNE STERE® HOME ENTERTAINMENT
Fort Walton Bezch Anderso Priierias oUALITY S0UND PENNSYLVANIA 1
AUDIO INTERNATIONAL mnznsou ELECTRONICS MINNESOTA SOUND VALUE  Goldsboro Bioomsburg SOUND (GE4
Hollywood+ Hidleah  Ind b PRO SOUND WEBBER'S pau AUDIO Mida
SPEAKER WAREHOUSE S'IEREO IMAGE TEAM ELECTRONICS nsboro. ~ Chambersb FOLGER'S BNTERTAINMENT
Merritt Island New Haven Point SUNRISE € CTRONIES
AUDIO MART ELECTRONICS HJS SOUNO QUALITY STERED ton
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You don’t have to take it of
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before you turn the music on.

Osdinary panel

You may have naticed that most speakers sound
their best only if their grille panels are removed.
That’s because a portion of their sound diffracts
off the thick inner edges of the panels, reaching
your ear later than the direct sound. Some audio
frequencies are reinforced and others cancelled,
distorting frequency response. The diffracted,
delayed sound also smears the time cues essential
to accurate stereo imaging.

At Boston Acoustics, we design our grille paneils
with specially tapered edges that virtually eliminate
sonic diffractions and their distortion. To achieve
the thin, unobstructing panel cross-section that is
necessary, we go to the extra cost of precision -
molded panels.

You'll find diffraction-corrected grille paneis in
all Boston Acoustics stereo speaker systems,
including our new A40 and A60 Series I!. The

Boston Acoustics
tapered panel

world renowned A40 delivers musical accuracy
and outstanding stereo imaging at a suggested
retail price of only $160 per pair. And the slightly
larger A60 now has a one-inch dome tweeter to
complement its powerful eight-inch woofer. At
just $220 per pair.

For descriptive brochures, review reprints and the
location of your nearest dealer, send your name

and address to: Stereo Speaker Information Packet,
Boston Acoustics, Inc., 247 Lynnfield Street,
Peabody, Massachusetts 01960. (617) 532-2111.

You'll never have to sacrifice our great looks to
enjoy our great sound.

Boston Acoustics




Hliustration: David Reau Johnson
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magine that you're the president
I and sole owner of the Intergalactic

Widget Corporation. You've just re-
turned from your summer vacation
since you're so filthy rich, and you
have a fondness for Monte Carlo, this
particular vacation has lasted about 12
years. You immediately call a corpo-
rate meeting. Your faithful factory man-
ager, Elroy, reviews the sales trend
presenting a chart that shows sales of
the company's product rising almost
exponentially. Nonetheless, you panic,
frantically beseeching Smedlap, your
faithful engineer, to start a crash re-
search and development program to
find a new product. Smedlap and Elroy
look at each other, wide-eyed. Has the
Chief gone mad?

Well, the Chief has always been ec-
centric, but nevertheless astute. The
‘Widget” in his company’s name actu-
ally refers to prerecorded analog cas-
settes, and the sales curve parallels
that medium’s rise to dominance in the
U.S. (Sales of LPs peaked in 1979 and
were surpassed by cassettes in 1982.)
So why is the Chief panicking?

The answer, of course, is digital au-
dio. Compact Disc sales are still only a
fraction of either LP or cassette sales
but the CD's growth has been rapid,
and is expected to double annually for
the next several years. If today's trend
stays on course, the CD will pose seri-
ous threats to the analog tape and disc
industry within five years. And when
record-once and erasable/recordable
CDs hit the market, analog tape and
disc might be doomed. Smedlap, ace
engineer at Intergalactic Widget Cor-
poration, therefore hurries to his work-
bench to contemplate new product de-
velopment as well as IWC's new adver-
tising slogan, "Where there's tape
there's hope

Sure, analog tape suffers from wear
and tear, it loses high frequencies to
friction from guides and heads, savage
equalization is required, duplication
necessarily doubles noise with each
generation, distortion and hiss are in-
separable companions, etc. Yet tape
has an undeniable asset: Music Is a
sequential event, and a spooled length
of tape lends itself to sequential stor-
age. While a random-access disc
might be convenient for locating a mu-
sical selection, the playing itself is al-
ways sequential. Tape is thus an inher-
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ently suitable medium for storing music
information

Analog tape's bandwidth is well |
matched to music's requirements, too.
The tape must be able to accommo-
date the analog signal’s entire range of
frequencies. But an audio frequency
range of 0 Hz to 20 kHz requires a tape
bandwidth of not much more than 20
kHz—not too hard to achieve today
though it took several decades of tape
progress to reach it

And the principles of analog record:
ing are simple. A plastic ribbon is
evenly coated with a thin layer of acic-
ular (needle-like) magnetic particles
which behave as tiny magnets, with
ncrth and south poles. The particles
are oriented along the length of the
tape, but on a tape with no net magne-
tization, the north and south poles are
randomly distributed. When an audio
signal i1s applied (by passing the tape
over a head which turns that signal into
a varying magnetic field), the poles
begin to orient themselves according
to the strength and direction of the
magnetic field at the moment each
particle passes the head. As signal
amplitude increases, more and more
particles’ magnetic poles align them-

selves This is called longitudinal re-
cording

The process has its IImits. For one
thing, when the signal amplitude rises
to the point where all possible particles
have aligned themselves with the sig
nal, the tape becomes saturated. Any
further increase in amplitude will cause
severe distortion—clipping—as the
signal flattens out against the tape's
rigid imits, eventually turning sine
waves INto near-square waves

However, given particles small
enough to follow the period of a high-
frequency audio waveform, and
enougn of them to encode a sufficient
range of amplitudes, analog tape re-
cording is achieved

This much Smedlap already knows
But, he wonders, would it be possible
to figh: digital with digital? The answer
as anyone who has ever encountered
a computer storage mecium (or a pro-
fessional digital tape recorder) knows
is "yes

The digital tape recoraing process is
essentially identical to that described
above. However, instead of trying to
recorc the subtle variations of an ana-
log waveform, we are trying to record
the more clear-cut, logical transitio&
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Perpendicular recording,
with particles aligned at
right angles to the tape
surface, allows greater
particle density than
traditional methods do.
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between bits. Here, that bane of ana-
log recording, saturation, works for us.
Its squaring of the waveform is ideal for
the binary nature of digital data. Thus,
instead of a continuously variable net
orientation of particles, there are only
two orientations. Each change in polar-
ity is sensed at the read head as a
binary digit. That makes our job much
easier, in some ways: Tape noise and
waveform distortion are irrelevant, as
long as the polarity change can be
read. (In fact, the waveform actually
recorded on tape is far from a clean
square wave; that would waste valu-
able bandwidth.)

It is bandwidth that is the chief prob-
lem with the digital approach. In a digi-
tal recording, the signal waveform
must be encoded as sampled data
words, accompanied by additional
data for synchronization, error correc-
tion and so on. The upshot is a consid-
erable number of bits, each of which
must be encoded as a level transition.
As a result, digitally recording a 20-
kHz audio signal might require a tape
bandwidth of 500 kHz. To achieve this,
digital tape uses formulations different
from those of analog tape, and me-
chanical tolerances (such as head-to-
tape contact) are more critical.

As Smedlap studies the problem, he
becomes acutely aware of the magni-
tude of the medium’s storage require-
ments. He observes that, with a 48-kHz
sampling rate and a tape speed of 30
ips. a density of over 20 kilobits per
inch is required. To achieve digital lon-
gitudinal recording, he must resort to
particles with high magnetic energy
levels (and hence higher packing den-
sities), higher tape speeds, multiple re-
cording tracks and esoteric head tech-
nology (such as thin-film heads, which
are manufactured with methods akin to
those used for integrated circuits).

Even with these technological tricks,
longitudinal recording has a finite re-
cording density; as smaller and small-
er particles are packed closer and
closer together, self-demagnetization
occurs—the poles neutralize each oth-
er, and signal output diminishes. The
practical limit seems to be 25 kilobits
per inch.

Smedlap is white-knuckled; a 30-ips
digital cassette would be larger than
most household pets. He ponders: In-
stead of aligning the particles length-

wise along the tape, how about lining
them at a right angle to the tape sur-
face? Such a method, called perpen-
dicular (or vertical) recording, allows
for greater particle density since it is
the particle width that is the determin-
ing factor. Moreover, the thinner the
particle, the greater its length-to-thick-
ness ratio, and hence its magnetc
strength. In other words, the denser
the particle packing, the more robust
the medium. The problem of self-de-
magnetization vanishes, so extremely
short wavelengths can be recorded. A
digitization system requiring storage
for 800,000 bits per second would con-
sume 40 inches per second of longitu-
dinally recorded tape, but only 2 inch-
es of perpendicular.

However, perpendicular media re-
quire costly manufacturing techniques;
researchers have used alloys of chro-
mium and cobalt in the form of hexago-
nal crystals. Furthermore, the alloy
must be deposited onto the backing in
a vacuum chamber. Clearly, more effi-
cient methods will be required for
mass production.

Suddenly Smedlap is struck by a
brilliant notion. Why not take advan-
tage of the fact that a magnetic layer
can be magnetized in any direction?
With a two-way technique called isotro-
pic recording, the oxide layer may be
magnetized in both longitudinal and
perpendicular modes, simultaneously.
With special head configurations and
tape formulations, the two recorded
fields may be combined in phase to
produce a strong output signal. The

head is designed so that the longitudi-
nal field penetrates the tape oxide
deeply, and is recorded first. Then the
perpendicular field is recorded over
the longitudinal one, erasing the longi-
tudinal field nearest the tape surface.
Thus, a perpendicular field lies over
the longitudinal one. With such isotro-
pic techniques, researchers have
achieved recording densities of more
than 250 kilobits per inch.

After many sleepless nights, Smed-
lap is convinced that digital audio tape
recording can be achieved with avail-
able technology by using longitudinal,
perpendicular, or isotropic recording
methods. But would such a product be
viable in the consumer marketplace?
The answer to this question is largely
dependent on such considerations as
the digital cassette recorder's size, re-
liability, and cost. And that boils down
to the recording mechanism itself—
that is, the head and track format. Spe-
cifically, should a digital audio cas-
sette employ a stationary or a rotating
head system? Each offers certain ad-
vantages, as well as disadvantages. A
rotating head yields great bandwidth
but requires intricate mechanics; a sta-
tionary head is mechanically simple
but would require many tracks to re-
cord the data load.

Meanwhile, the Chief is convinced
that Intergalactic Widget Corporation
is teetering on the brink of ruin. Smed-
lap racks his brains, balancing the
pros and cons of rotating and station-
ary heads, not to mention playing time,
cassette size, sampling rate, quantiza-
tion word length . . ..

Actually, Smedlap knows, his hands
are tied. IWC can't sell prerecorded
digital cassettes until there are digital
cassette decks to play them on. And if
manufacturers are sane, there will be
no such decks until the major compa-
nies, at least, agree on tape and player
standards—maybe one standard,
maybe two (one each for rotary-head
and stationary-head designs). Mean-
while, Smedlap must look into all the
possibilities, but postpone action until
the standards are set.

Will Smedlap find the ideal digital
audio cassette system? Will the Chief
agree with his engineer's decision? Or
will Ted Turner buy IWC with junk
bonds and restructure it as a bakery?
Tune in next month!
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To hear why Stevie Wonder
records on Sony Digital equipment, play him back
on a Sony Compact Disc Player.

When it comes to capturing the experience of live
music, no audio equipment delivers the performance of
digital audio

Thats why, for one musician, its played a critical part
in virtually every aspect of the creative process. Stevie
Wonder has insisted on this revolutionary digital master
Ing equipment since 1979. And the name this music
industry leader chooses, interestingly enough, is the
leader 1n digital audio. Sony

Not only has Sony led the way in professional digital
recording equipment, we also inver.ted the digital system
for playback—the compact disc player. Sony introduced
the first home, car and portable CD players. And Sony
sells more types of compact disc players than anyone
else in the world

S(" WINY not dC Wl‘ t otevie v“ naer anes: riay t}.\.,
top-selling compact discs back the same way they were
mastered. On Sony Digital equipment

But whichever Sony Compact Disc Player you y \
wonder why you listened S 0 NY’

choose, each allows you to hear everything the artist
originally intended
9 y f k porat
Enter No. 41 on Reader Service Card
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FORTHE SHEERIOVE OF MUSC

There's a big difference between real
music and “hi-fi". Unfortunately, even with
the most expensive systems all you
usually end up with is spectacular “hi-fi’,
not music. This doesn't have to be the
case. When proper attention is paid to
the hierarchy of the components, even a
moderately priced system can provide
music in your home.

The system above fectures Linn's new
Index Loudspeaker at $325 a pair, a

Naim Nait Integrated Amplifier at $395,
the Linn Basik Plus Arm and Cartridge al
$160, and the Linn Sondek LP12 Turntable
at §795. The total price of the system is $1,675.

Whether you plan to purchase an
entire system, or simply improve your
existing system, we suggest that you visit
your Linn/Naim dealer. He will see to it
that your purchase does indeed bring
you more enjoyable music, rather than
simply more spectacular “hi-fi".

Distributed in the United States and Canada by:
AUDIOPHILE SYSTEMS, LTD., 6842 HAWTHORN PARK DRIVE, INDIANAPOLIS, INDIANA. 46220

ALDBURN ELECTRONICS, LTD., 50 ROLARK DRIVE, SCARBOROUGH, ONTARIO M1IR £4G2

See dealer listing on page 152

Enter No. 7 on Reader Service Card



AUDIOCLINIC

JOSEPH GIOVANELLI

New-Year Greetings

It's come again—another year!! As |
have said before (and am glad to be
able to say again), thank you for your
encouragement. It really does help.
Thank you for your criticism, too, both
positive and negative (and this in-
cludes corrections to some of my
math—a field in which | am not expert).
Thank you to those who have taken
time to share ideas which |, in turn, can
pass along to the rest of you.

With the November 1985 "Audio-
clinic,” | began my 31st year of service
to you. With your help, this can be the
best one ever. Keep the questions
coming, and !'ll keep the answers com-
ing. I'm not on an ego trip; there are
times when | don't have the foggiest
notion of how to answer a question.
When this is the case, | will just tell you
that, or, when possible, refer you to
someone who can help.

What | offer is a love of music, long
experience as a recording engineer, a
gang of time spent on the service
bench, and an interest in helping oth-
ers. | look forward to hearing from you
during 1986.

Turntable Isolation

I have a suggestion for readers with
turntable isolation problems. Take a
piece of foam rubber approximately
1Y inches thick. On top of the foam,
place a 1-inch-thick piece of flagstone
or any other stone. Then place the
turntable on top of the stone. | have
found that this added mass significant-
ly improves the isolation, particularly
from footsteps and vibration.—Todd
M. James, Reading, Pa.

Speaker Frame Ground

Q. My portable stereo system con-
tains two loudspeakers connected in
parallel. From one of the terminal lugs,
there is not only a connection to the
other speaker in the pair, but also a
wire which is directly attached to a
rivet that holds a terminal strip to the
speaker frame. Why is this connection
made?—Richard Roy, Downsview,
Ont., Canada

A. If you check the wiring of these
speakers, you'll find that the terminal
which is wired to a rivet on the speaker
basket is also connected to the ground
side of the system's amplifier. The
manufacturer must have found a need

to ground the speaker assembly. In a
portable system, the speakers would
be close to other components; if the
assembly’s frame were not grounded,
capacitive coupling could result in os-
cillation

It is also possible that the manufac-
turer purchased a quantity of loud-
speakers prewired in the way you have
described, and simply used them with-
out unwiring the frame ground

Output Tube Bias Problem

Q. | have a Dynakit Mark Il power
amplifier which keeps blowing fuses.
After the amp has been on for about 15
minutes, the bias voltage for the KT88
tubes will gradually rise from its normal
1.56 V to about 2.6 V—at which time
the fuse blows. I'd appreciate a clue to
the source of this trouble.—Harry An-
derson, Chicago, il.

A. As | remember it, the bias voltage
readout is really an indicaticn of the
output stage's cathode current. This
stage's gradual drawing of higher and
higher current during operation can re-
sult from a number of factors.

First, your output tubes may be gas-
sy. The ionization within the tubes will
result in excessive current. Second, a
defective component in the bias sup-
ply, such as the bias rectifier, may
cause the bias supply voltage to drop.
If so, the decreasing bias will cause an
increase in plate current and cathode
current. Since you are measuring volt-
age drop across a cathode resistor,
rather than measuring bias voltage di-
rectly, this causes an apparent voltage
rise. Third, a leaky coupling capacitor
feeding one output tube may cause
that tube to draw excessive current,
with the same apparent voltage rise.

Low Volume from a Mixer

Q. When | play my components
through my mixer, | must set the mix-
er's volume very high—to approxi-
mately 8 on a scale of 10. The amplifier
volume must also be set to near maxi-
mum (though this is not necessary
when the amp does not go through the
mixer). The level meters on the mixer
indicate a low output, —15 dB. Other
than this need for high volume-control
settings, the mixer works well.—Elmer
F. Maye, Jr., Coram, N.Y.

A. You mentioned the "output” of
the mixer. If, by this, you mean what we

often refer to as the “master pot,"” it
may simply be that you have set your
individual "mix pots" too low. The lower
the individual input controls are set, the
higher the master gain will have to be
in order to make up for this. If, how-
ever, you do have the mix pots set near
their maximum positions and still ob-
tain the results described, something
may be wrong with the power supply
(:he only component common to both
channels).

Another thought is that perhaps
there is a sensitivity switch or pot
which affects the overall gain of the
mixer. If the mixer was designed to
handle “professional” signal levels as
well as those usually encountered in
home audio equipment, there is cer-
tainly a likelihood of such a sensitivity
adjustment, or perhaps one such ad-
justment for each input channel. If so,
you may have set these too low.

If the mixer was intended solely for
profess onal service, it may be that no
sensitivity adjustments are possible.
Levels used in professional recording
systems are on the order of 1.2 V,
whereas voltages produced by home
entertainment equipment are in the
range of 0.1 to 0.3 V, a minimum of 12
dB below professional standard levels.

Subwoofer/Satellite Balance

Q. For the past year | have been
considering the purchase of a sub-
woofer to complement my present sys-
tem—thus making the present loud-
speakers act as satellites. | have no-
ticed, however, that the subwoofer in
which | am interested has a higher SPL
than my present loudspeaker system.
Could the integration of this subwoofer
(or similarly rated ones) with my origi-
nal loudspeakers result in audible un-
balance as a result of this?—Name
withheld

A. The answer to your question de-
pends on how you plan to wire the
subwooter and on your taste in terms
of low-frequency response.

Your best bet would probably be to
biamplify the system, using a separate
power amplifier to drive the subwoofer.

If you have a problem or question about audio,
write to Mr. Joseph Giovanelli at AUDIO Maga-
zine, 1515 Broadway, New York, N.Y. 10036. All
letters are answered. Please enclose a
stamped, self-addressed envelope.
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Amplifier power output
drops with 16-ohm loads,
but not necessarily by 50%.
How much it drops will
depend on the amp.

If there are volume controls on either
power amplifier, or the electronic
crossover which apportions bass to
one amp and higher frequencies to the
other, you can use them to lower bass
gain till you obtain flat frequency re-
sponse. If your two amplifiers are of
different power, use the lower-
powered amp for the satellites

If cost or other problems force you to
use a simple, passive crossover net-
work to separate the highs and lows
you have a problem. Chances are, if
there is a balance control associated
with this crossover network, that it
would adjust the midrange/treble, leav-
ing the SPL produced by the woofer
unaffected. If the subwoofer has so
much output (compared to that pro-
duced by the rest of your loudspeak-
ers) that it is intolerable, you have a
few decisions to make. If you have an
equalizer, you can lower all frequen-
cies below the crossover point to bal-
ance the system

Notice that | did not offer you the

When you're
through compromising...

M A R K

e ————

choice of adding an L or T pad to
attenuate the signal feeding the sub-
woofer. Because of the power required
to produce bass, heat buildup in the
pad would be excessive, thereby re-
quiring an expensive and hard-to-find
unit. Further, the use of the pad would
lower the damping to the woofer cone
This, in turn, might produce poor sonic
results with some woofer designs

Amplifier Power Output at 16 Ohms

Q. My loudspeaker systems have
impedances of 16 ohms. | note that
power-amplifier output is never quoted
at this impedance. If a typical amplifier
produces 150 watts at 8 ohms, will the
output be 75 watts at 16 ohms? And
are there any variables which would
change this picture?—Eugene L. Ber-
shad, Freehold, N.J

A. The power output from an ampli-
fier will certainly be lower when feeding
a 16-ohm load than it will when it feeds
an 8-ohm load. The amount of falloff

will depend on feedback and upon the |

L B V-

internal impedance of the output
stage. The reduction at 16 ohms may
well be less than half (3 dB), but it is
determined by the particular amplifier
being used

Notes

In the July 1985 "Audioclinic,” |
made a statement to the effect that all
turntables produce audio output when
their surfaces are tapped. One reader
wrote to tell me that his B & O 1800 is
practically free from such unwanted
output, and he believes some other
units are also relatively insensitive to
mechanical shock. | can't imagine how
this is possible, but | surely want to
investigate it

In the October 1985 issue, in the
item "“Cable Length and Signal Degra-
dation.” | said that a 6-dB loss occurs
at the frequency where capacitive re-
actance equals the output impedance
of the driver. Another reader reminds
me that this loss is really 3 dB

My thanks to both readers YA

N §$ ON
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TAPE GUIDE

HERMAN BURSTEIN

Analog Versus Digital

Q. If | make a cassette or open-reel
recording of a Compact Disc, the mu-
sic sounds more like a phono record—
softer, less harsh. Does audio tape
round off the transients? Is it possible
that digital faithfully records the hard
edges that exist in all live music? If | sit
close to an orchestra, their instruments
can sound very harsh at times, espe-
cially when they play loud.

None of my audiophile friends like
the sound of digital. Could it be that
they like the way magnetic tape affects
the music in an analog recording? Isn't
the tape that is used for a digital re-
cording magnetic? If so, why would
digital sound different? How does digi-
tal eliminate tape hiss?—Anthony
Mouldin, Lewisville, Tex.

A. Analog cassette decks produce
a fairly sharp cutoff above a frequency
which is usually under 20 kHz; often
this cutoff point is as low as 14 or 15
kHz, depending on the deck, on
whether it has a separate head for
playback, and on the tape used.
Open-reel decks perform similarly, ex-
cept that the cutoff frequency tends to
be higher, depending on tape speed;
the lower the speed, the lower the cut-
off frequency. These cutoffs may be
eliminating the frequencies that pro-
duce harshness to your ears. In the
case of CD, cutoff does not begin until
beyond 20 kHz. Hence CD may be
presenting, to a substantial extent, fre-
quencies that are subdued or eliminat-
ed when copied on analog tape by
your cassette or open-reel deck. These
very high frequencies may represent
the original music, or they may be dis-
tortion products that occur somewhere
in the recording chain. It should be
noted that many CDs are based on
analog tapes which may have been
recorded without the maximum possi-
ble attention to high fidelity.

Yes, magnetic tape is used for digi-
tal recording. The standards set for
digital recording preserve frequency
response to at least 20 kHz (although
not past 22 kHz), so that high treble
response is typically more extended
than on analog tapes or phono rec-
ords. And digital recording has a much
higher signal-to-noise ratio, about 98
dB unweighted, compared with S/N ra-
tios usually in the 60s or 70s for the
other media.

Analog recordings attempt to repro-
duce the infinite number of gradations
of sound by an equally infinite number
of gradations in the recording medi-
um—in the case of tape, minute varia-
tions in magnetic flux. Such systems
are unable to distinguish between very
small real signals and the accidental
“signals™ that come from irregularity in
the tape and its magnetization; these
irregularities are then heard as hiss.

Digital recordings first encode the
sound by a finite (but very large) num-
ber of amolitude values, and then en-
code those values as binary ones and
zeroes. The playback sysiem must
only distinguish between the two signal
values representing ones and zeroes,
and these two values can be made
very different from each other. (A
“one,” for example, might be a pulse
that saturates the tape, anc a "zero”
might be another saturated pulse of
opposite polarity; each pulse would
last for a specified period of time.) The
minute irregularities that produce hiss
in analog systems are simply ignored
by digital systems. In digital record-
ings, noise depends on the number of
bits used to quantize the recorded sig-
nal. Sixteen bits are used in CD re-
cordings, which signifies that the audio
signal can be represented by 65,536
(or 2'%) different levels. The more bits,
the less noise.

Mail Problem

Q. | exchange cassette tapes by
airmail with friends in Switzerland and
France. When | play a tape sent by
themn, | am astonished at how dull and
weary the tape sounds. Is it possible
that the tapes have been demagne-
tized by the Postal Service's equip-
ment or by the X-ray devices used by
the U.S. Custons Service?—Kevin P.
Moylan, Long Beach, Cal.

A. Your question is a new one to
me, and I'm not sure of the answer;
perhaps other readers can comment. |
suppose it is possible for X-ray inspec-
tion to have a deleterious effect, al-
though | have been led to believe oth-
erwise. Possibly the foreign tapes were
recorded at slightly too high a speed,
so that they play back slow on your
equipment and therefore sound “dull
and weary.”" Or perhaps your deck is
running slow.

To find out whether cassettes are

being harmed in the mail, send one of
your cwn cassettes to a friend abroad,
and ask him to mail it back. If it has
been harmed, consult the postal au-
thorities about precautions you and
your fiiends might take in the future.

Erase-Head Retraction

Q. Why is it that almost all cassette
decks (with the exception of a couple
of old portable mono units) permit the
erase head to be engaged in the play-
back mode? Common sense indicates
that this causes unnecessary head
and tape wear. Or is there a reason
that I'm unaware of?—Mitch Bradford,
Gypsum, Colo.

A. One probable reason is that of
cost; it would be more expensive to
design and make a mechanism for dis-
engaging the erase head in playback
but not in recording. Second, it may
well be that tape alignment would suf-
fer with the erase head disengaged;
the tape might skew more and/or dif-
ferently. Third, | think the problem of
nead and tape wear is negligible, so
far as the erase head is concerned.

Out, Damned Spot

Q. A few months after | bought a
three-head tape deck, ! noticed a rust-
colored spot on the record head. Al-
though the deck’s performance hasn't
been affected substantially, sometimes
it seems | can't record at the same
fevels | used to without getting distor-
tion. | have tried many kinds of head
cleaner, but the spot remains. Does it
affect my deck’s performance? How
can | get rid of it?>—Albert Saldarriaga,
Mesa, Ariz.

A. Normally a rust-colored spot on a
tape head would be produced by tape
oxide that has shedded on the head.
This would be easily removed by iso-
propyl alcohol, special tape-head
cleaner, etc. But since you say the
spot isn't removable, it can't be due to
tape oxide. It could be an imperfection
in the head, which might account for
your inability to record at adequately
high levels. Your best course, if the
deck is under warranty, is to take it to

If you have a problem or question on tape
recording, write to Mr. Herman Burstein at AU-
DIO, 1515 Broadway, New York, N.Y. 10036. All
letters are answered. Please enclose a
stamped, self-addressed envelope.
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Not much can be done to
get rid of print-through
that’s already on a tape,
but there are steps you
can take to avoid it.

shop for repair

Recording at Low Levels
Q. I own a Nakamichi 1000ZXL cas-
ette deck, which | use with a dbx
224 noise-reduction unit. Because the
dbx unit virtually eliminates tape hiss, |
have been recording pop and rock
music from discs at relatively low lev-
els—with average VU readings of — 10
dB and peaks of 0 dB. | have, how-
ever, noticed a print-through problem
during quiet passages of the music on
tapes that were recorded about one
year ago. How do | eliminate or reduce
this problem
I don’t think | can record at a lower
level. | use C-90 cassettes. Would a
C-60 reduce the print-through? Also
I'm in doubt as to whether it's better to
record at a relatively high level to avoid
the tape noise floor, or to record at a
relatively low level to avoid tape satura-
| tion, print-through, etc. If | record at a
| fow level, will the tape eventually self-

—— — .
your dealer or to an autharized service | erase itself? | am under the impression

that, since tape-deck frequency re
sponse specifications are usually giv
en at —20 dB, the lower the level usecd
during recording the better will be the
frequency response of the recording
Is this true?—Robert R. Maigetter
Kewaunee, Wisc

A. There isn't very much you can dc
to get rid of the print-through that you
have already incurred. It may help
somewhat to put such a tape through
fast-wind and rewind once or twice be-
fore playing it, particularly after a long
period of storage. For the future, it may
help to use somewhat thicker tapes
such as C-60, which provide more pro-
tection against print-through. It may
also help to try recording at slightly
lower levels, perhaps 3 dB or so lower
After all, with a very high-quality deck
such as yours, and with dbx, you prob
ably have S/N in the neighborhood of
90 dB, and it seems quite likely you
could give away a few dB of signal-to
noise ratio without an appreciable in

L

have S/N of about 70 dB, you have
very quiet tape reproduction unless
you play at thunderous levels. So you
may have as much as 15 to 20 dB of
S/N to play around with

Recording at a lower level will not

| cause self-erasure, which increases

with frequency, not level. Recording at
lower levels does tend to improve high-
frequency response, because it avoids
tape saturation. However, it is not nec

essary or advisable to record In the
vicinity of —20 dB, because most pro-
gram material has a natural drop in the
high-frequency region—down 10 dB or
more by the time 10 kHz is reached
This offsets the effect of treble boost in
recording and thereby helps to avoid
tape saturation. On the other hand
some program material may have an
unusual amount of high-end energy
and in such cases it is advisable to
reduce recording level a few dB; how
much to reduce it is a matter of judg
ment guided by what one hears

vl
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The E-302 integrated amplifier combines
a very conservatively rated 120-watt per
channel power amplifier with a sophisti-
cated and refined preampilifier in a single
chassis to offer you a convenient, attrac-
tive, and cost effective alternative to
separate components.

F\ only version of the highly acclaimed
T-106, offers a new level of performance
and value which none can match.

Two new
expressions
(o) o [VE1114Y
from Japan

Both units are-part of the Accuphase
tradition of offering the highest level of
performance achievable with the finest
available parts and workmanship that
has made the Accuphase name synony-
mcus with quality the world over.

Accuphase has a heritage of producing
some of the finest sounding tuners avail-
able. The T-107 tuner, the long awaited

=
W =
_———

_xccupLase
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From Switzerland,

A Harmonious Blend of Elegant Stylin

Only Revox

can offer complete systems
designed and engineered to
please both the demanding
audiophile and the
discriminating,
convenience-conscious
homeowner. The front
faceplates on Revox components
do not trumpet unnecessary
“high tech’ ostentation. Such
gimmickry is not needed. A few
moments of listening to a Revox
system will let you know that,
indeed, advanced technology is
at work.
All Revox components may
be operated via a single infrared
remote control transmitter. * The
newest generation of
microprocessor controlled units
also have digital data ports
which open the way to external
computer control as well as
multi-room remote control
systems.
This leaflet gives a brief
description of the Revox
component line. Should you
desire more inforrmation, please
visit your Revox dealer and
request a free copy of our
48-page full color catalog.

Revox B285 AM/FM
Receiver

A symphony of sophistication and
simplicity, the full-featured B285 is
surprisingly easy to operate. The secret
lies in the B285’s two on-board
microprocessors. You program the B285
to respond to your listening habits and
your room environment. Set it once and,
from then on, the B285 remembers all
the adjustments for you.

Features include:

* Programmable input sensitivity for all
input signals « 29 AM/FM station pre-
sets * Programmable output levels for A
& B speaker terminals * Multimode LC
display * Advanced digital synthesizer
tuner section * Infrared remote control of
9 functions ¢ Bi-directional data port for
multi-room remote capability * Power
amplifier section with class AB output
stage * Rise time of 3 ps and slew rate of
100 V/pus for superb transient response

+ Exceptionally low noise for optimum
CD reproduction.

B286 Tuner/Preamplifier

No power amplifier stage; otherwise
identical to the B285.

B215 Cassette Deck

Revox has designed a cassette deck to
please the most performance-conscious
audio enthusiast. Yet this same cassette

deck also allows a non-technical music

lover to make professional-quality
recordings consistently and effortlessly.
A unique microprocessor controlled
system, developed by Revox engineers,
automatically calibrates the B215's
internal bias and equalization for the
best possible performance on

any tape selected.

Other B215 features include:

+ Automnatic or manual input level setting
* 3 heads * 4 direct drive motors * Dual
capstans driven by quartz-locked Hali-
effect motors * Microprocessor spooling
motor control for constant speed
winding and jerk-free stops * Azimuth
stable pivoting headblock * Dolby** B
and C NR ¢ Dolby** HX Pro headroom
extension ¢ Elapsed time counter

+ Address locate * Automatic start-of-
record locate * Loop function * Automatic
fade-in/fade-out * Bi-directional serial

data bus.




nd Advanced Technology

B225 Compact Disc Player

Overwhelmingly acclaimed by audio critics
as the reference standard CD player, the
B225 makes no compromises ir sonic
performance or user convenience.

B225 features include:

* Oversampling (176.4 kHz) and digital
filtering for superior sound resolution and
optimum phase response * Cueing time of
less than 3 seconds to any point on the disc
* Pre-programming of nearly every
conceivable combination of repeat, skip,
pause, loop, and autostop functions

* Programming steps may use track

(selection) or time as boundaries * Dual
mode LCD shows total tracks on disc, disc
index, track playing, time of track, program
step, as well as status of pause, loop, and
autostop functions * May be operated using
same infrared remote transmitter as other
Revox system components.

B791 Tangential Tracking
Turntable

With its patented Linatrack tonearm, the
B791 provides exceptional sonic
performance while rendering record
damage of any kind virtually impossible.

B791 features include:

* Servo controlled linear tracking system

+ Tonearm less than 1 3/4" long from pivot
to stylus tip * Hall commutated direct drive
motor with quartz-locked speed control

+ Variable speed control * LED display shows
nominal speed and percentage of deviation
in variable speed mode.

Agora B Powered Speaker
Systems

Digital sound recording challenges the limits
of conventional loudspeaker design, and
Revox meets this challenge with the new

Agora B active speaker systems. Each Agora

B enclosure contains three separate power
amplifiers—one each for the bass, mid-
range, and high-frequency drivers. This tri-
amplified design delivers deep, tight bass
and breathtaking high frequency
transparency.

* Agora B speakers also feature:

« Active filter network instead of passive
crossovers * Two bass drivers, ore mounted
on top of the enclosure and facing inward to
eliminate even-order harmonic distortion

+ Feedback sensing circuit to compensate for
back EMF from bass driver * High rigidity
titanjum dome tweeter * Bass treble and
bass blend adjustment controls.

B205 Remote Control

The lightweight B205 infrared remote
control transmitter activates all normal
operating functions of your Revox receiver,
tumtable, CD player, cassette deck, and
open reel recorder.



Our commitment to music begins here.

When you purchase Revox audio components, you are
investing in more than buttons and lights in a box. Your
Revox system is the culmination of a 30 year commitment
to quality music reproduction that stretches across the
entire spectrum of professional and consumer audio.

Our Studer professional recorders dominate the world-class
recording studio market. And Studer engineers have been

Producerfengineer Bob Cleanmountain at the Power Station studios. prime movers in development ofdigital audio syStems‘
New York. Clearmourntain uses these 244rack Studer recorders in his

work with Bruce Sprimgsteen, Bryan Adams, Hall & Oates, and Huey o J g
WS Eand IHelNews s Aol tes: Our recorders and mixing consoles carry this commitment

into television and radio studios. From NBC in Washington
to CBS in Hollywood to KUFM in Missoula, Montana,
broadcasters count on Studer Revox for reliability and
superior performance.

It continues here.

We apply the same strict standards of engineering
excellence to every Revox home audio component.
Because we know what it takes for quality music
reproduction. After all, we were there every step of
the way.

Revox system with B285 Recaiver, B225 Compact Disc Player, B215 Cassette Deck. Agora B
Powered Speakers, B791 Turntable. and multi-room remote capability.

STUDER REVOX

Studer Revox America
1425 Elm Hill Pike/Nashville, TN 37212/(615) 254-5651
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LEONARD FELDMAN

TAPE MEASURE

recording anything for personal

noncommercial use and pleasure
was resolved when the U.S. Supreme
Court said it was okay to copy TV pro-
grams on your VCR, you'd better take
another look. It's entirely possible that
by this time next year you may be pay-
ing 50% to 100% more for every blank
cassette you buy. And, if you're in the
market for a new cassette deck, it may
cost you anywhere from $10 to $75
more than it does now, even if there's
zero inflation in the coming 12 months

The recording industry, pleading
poverty even in the best of economic
times, is looking to increase its take. It
has convinced a Senate subcommittee
to sponsor a bill, S. 1739, which would
tax blank audio tape used for record-
Ing copyrighted musical programs, at
the rate of 1¢ per minute of playing
time. Audio tape decks would be taxed
too: 5% of the deck's price if it's a
single-well deck, and 25% if it handles
two cassettes at once. In theory, the
tax collected would be given to a "roy-
alty tribunal” that would distribute the
money to the creative artists, musi-
cians, etc. whose copyrighted works
had been copied. In theory, tapes that
aren't used for such nasty purposes as
copying copyrighted works would be
exempt from the tax, as would tape
decks that weren't used for recording
music programs. In theory, videotape
and video recorders wouldn't be In-
volved. After all, the Supreme Court
said it was okay to record TV pro-
grams, including their audio sound-
tracks! So much for theory

The serious impact of this propcsed
legislation was brought home to me
when | was called upon to testify be-
fore a Senate subcommittee on behalf
of the Recording Rights Coalition—an
association of biank-tape and tape-
deck manufacturers, and other inter-
ested parties, who feel that anyone has
the right to tape any program material
providing such recording is not done
for commercial gain. Even if you agree
that some compensation is due copy-
right holders when therr works are
taped by private individuals, the pro-
posed bill is greatly flawed. It would
not be able to provide compensation
without penalizing the majonty of us
who do not copy programs to avod
buying a prerecorded disc or tape

If you thought the question of tape

Leonard Fzsldman, Jack Battaglia (of Memtek Products), and Charles D. Ferris
(lobbyist for the Audio Recording Rights Coalit:on) testified in Congress
against proposed Senate bill S.1739, legislation which would impose taxes on
audio recording equipment and blank audio tape

The Senate bill suggests that it will
be possible to exempt tapes that are
not “'suitable” for high-quality audio re-
cording. As we all know, even the low-
est grade of tape can be used for au-
dio recording. Furthermore, the very
teenagers who are probably the chief
offenders when it comes to copying
albums for friends are the ones who
will be buy ng the lowest-cost tapes—
those that will supposediy be exempt.
At the same time. customers who buy
tape for perfectly legal requ rements,
such as making copies of records that
they bought, for use in portable or car
cassette piayers, will likely buy better
grades of tape—the types that will car-
ry the penny-per-minute tax.

As for the bill's attempt not to involve
videotape or video recorders this na-
ive approach shows that the good sen-
ators are not keeping up with the state
of the audio and video arts. As we all
know, you can no longer differentiate
between video and audio tape, or be-
tween video and audio recorders. To
begin with, all videotape recorders are
also audio recorders. Hi-Fi VCRs,
whether Beta or VHS, have audio-only
settings which turn them into audio re-
corders—in terms of the Senate bill's
definitions. An even more ludicrous sit-
vation arises when you look at the 8-
mm video recording format. This new

format includes provision for stereo

PCM audio-only recording capability,
which, on some machines already
available, offers as much as 24 hours
of recording time. Clearly, the tribunal
that will be set up to determine where
the tax is to be applied will not be able
to overlook such an "audio” recorder
or its tape. Based on the penny-per-
minute rate called for in the proposed
bill, an 8-mm "video” tape that normal-
ly sells for something under $6 would
be taxed an additional $14.40 because
of its extended recording time in the
audio-only mode!

The proposed bill is extremely short-
sighted from a technological point of
view. In all likelihood, future recording
media will not be limited to analog au-
cio tape. By as early as 1987 there will
surely pe DAT (digital audio tape) re-
corders on the market, and the quality
cf recordings made on them will be
even less dependent upon tape
grades than is the case with today’s
cassette format. A digital recording for-
mat depends upon the playback ma-
chine's ability to recognize pulses (cor-
responding to the binary digit "1") or
the absence of pulses (binary digit
"0"). Even the poorest grades of tape
(those ostensibly exempted from the
proposed tax) will be able to achieve
superb digital audio reproduction, free
from tape hiss or distortion. Since the
royalty tribunal would have the right to
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Even if you agree that
copyright holders deserve
compensation when their
works are taped, the
Senate’s proposed bill is
greatly flawed.

reexamine its exempted products from
time to time, we can expect that ulti-
mately all kinds of tape would be
taxed. And since it's possible to buy
some C-90 tapes for not much more
than $1, the tax (90¢) would end up
being nearly as great as the cost of the
product itself.

Recordable Compact Discs (not out
of the question, a few years from now)
would also come under the scrutiny
and jurisdiction of the proposed bill's
enforcers. Perhaps, too, you have read
about the possibility of recording mu-
sic digitally on floppy disks. If a future
floppy disk serves as a common medi-
um for music storage and computer
data storage, is it to be taxed or not?
And if it is, can you imagine how angry
computer users will be?

If you look back at the history of
home entertainment technology, you'll
find that every new innovation and in-
vention ultimately benefits not only
consumers, but the suppiiers of the
programming, too. Hollywood was
afraid that television would ruin the mo-
tion-picture industry. It's done just the
reverse. Opera broadcasts on TV
haven't hurt attendance at live perfor-
mances, and there are more active op-
era companies in the U.S. now than
there were before the broadcasts be-
gan. By and large, it can be shown that
the invention and use of the tape re-
corder has actually stimulated the mu-
sic business. Of course there's some
copying going on out there to avoid
buying records and prerecorded
tapes. But the people who tape the
most are also the people who buy the
most recorded programming.

Obviously, as someone who is inter-
ested in high-quality audio, you have a
stake in the outcome of this debate.
There may still be time to stop this
unrealistic and unfair tax. The Senate
needs to be informed about the reali-
ties of audio tape recording and about
the unworkability of proposed legisla-
tion S. 1739. If you perceive the seri-
ous and costly conseguences of such
legislation, write to Senator Charles
McC. Mathias, Chairman of the Sub-
committee on Patents, Copyrights and
Trademarks, United States Senate,
Washington, D.C. 20510. Let him know
how you feel about this proposed tax
and suggest that the government stay

out of the picture—and the sound. 4
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ble for hi-fi sound that wasn't possible

before. Because of computers EPI
engineers can analyze speaker performance
to an extent that can't even be conceived of
with conventional methods.

The new computer-tested EPI speakers
will bring you sound with unheard-of detail.
They will “separate” the instruments so that
you can hear the parts, as well as the sum.
They will give you a sound that is crystal
clear, uncolored, and more natural than it has
ever been.

For some of you it is enough to know what
the Time/Energy Series will do for you. Oth-
ers of you will also want to know /10w, and for
you we have prepared the following discourse.

Computers have made something possi-

THE STEADY STATE SIGNAL AND
THE SHORT SONIC EVENT.

From the beginning, improvements in
speakers have come from testing, experimen-
tation, and more testing. The bottom-line test
has always been how well the speakers repro-
duce music. Sound comes to us through vibra-
tions. We speak of these vibrations as signals,

or sonic events. There are a variety of signals
that we use to recognize sound, from short
and explosive to long and steady. The limiting
factor in conventional speaker testing tech-
niques is that they evaluate only the perform-
ance of a speaker while it is reproducing a
continuous, steady state test signal. This
means that until very recently a great deal of
the information that the ear uses to recognize
sound, specifically the short sonic events,
could not be evaluated. Enter the computer.

THE MISSING LINK.

Much of the research done with the com-
puter in the engineering lab centered on the
way a speaker component (driver) reproduces
short sonic events. To do this the driver being
tested is driven with a very short, electroni-
cally generated signal pulse. The sound pro-
duced by the driver in response to the signal
pulse is picked up by a laboratory micro-
phone, and sent on to an analog/digital
converter. The converter converts the
continuously varying voltage signal from the
microphone into discreet digital bits of infor-
mation, which are then stored in the com-
puters memory circuits. The key here is the

Computers provide information that conven-
tional tests cannot. The display above shows
how the various frequencies the driver pro-
duces fade away after the signal is cut off.

e
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The illustration shows a conventional cone “ring-
ing” long after the electrical impulse from the ampli-

computer’s incredible speed. The speed wit]
which it can accept and store the data allow:
it to provide enormously detailed informatio!
on how the driver responds to the very short
test pulse. The next step is to take this new
information and use it to evaluate existing
drivers.

NEW SOURCE OF DISTORTION.

When we used a short pulse to test driver:
with high quality but conventional cone and
diaphragm materials we found they would
continue to produce sound long after the sig-
nal had stopped. The driver would add soun
energy to the original signal: one of the basic
definitions of distortion. Because the phe-
nomenon has to do with the sound energy th
driver produces and the time frame in which
it is produced we refer to it as Time/Energy
(T/E) response. We had found a new source
of distortion and coloration. The next ques-
tion was, why were the drivers responding
this way:

JUST LIKE RINGING A BELL.

Ideally the cone or diaphragm of a driver
should act only to transfer the motional

A conventional driver’s cone rings like a bell. The voice coil mo-
tion makes the cone flex and store energy which is later released
causing Time/Energy distortion.

fier has ended. It's known as Time/Energy distortion.

e e —
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The new EPI Time/Energy cone doesn't ring. It
gives you pure, uncolored sound.



nergy generated by the voice coil to the

dr. If it does this and this alone it produces
wure sound. But if it should (and until now it
dways has) flex upon receiving the motional
nergy it will produce distortion along with
sound. An excellent analogy is the behavior
f a ringing bell.

When a bell is struck, the energy from the
mpact is imparted to the body of the bell.
[his causes the sides of the bell to flex and
store the energy. The energy is then released
1s the sides of the bell flex back and forth,
zenerating sound. The cone or diaphragm of
1 driver can act in somewhat the same way.
['he motional energy generated by the voice
soil causes the cone or diaphragm to flex so
-hat some of the energy is stored in the cone/
liaphragm structure, and then released.

The cone, in other words, continues to “ring”
ifter the driver should have stopped pro-
jucing sound. This ringing is what we call
Time/Energy distortion. It's proper in a bell,
aut in a speaker it produces distortion.

THE SEARCH FOR THE
(DEAL MATERIAL.

The ideal cone/diaphragm material would

The cone layers are bonded to-
gether with a lamination process
developed by EPI. The compos-
ite cone material has an ideal
combination of stiffness and
{amping.

be infinitely stiff so that it wouldn't flex and
infinitely damped so that any potential ring-
ing would be smothered. As you might imag-
ine, there is no such material. So the EPI
engineers began to experiment with combi-
nations of matenals that might together
achieve the results one material alone
couldn't. Rather quickly it became apparent
that the ideal materials for a tweeter wouldn't
be the same for a woofer. Whereas a rela-
tively thin material with an applied layer of
damping compound worked best for tweet-
ers, woofers required a thicker material with
a layer of solid damping material bonded to it
for optimum results.

In the case of the tweeter, once the best
combination of materials had been found it
was discovered they wouldn’t work with the
existing tweeter shape. Although it had ex-
cellent Time/Energy characteristics it yielded
poor extreme high frequency response. After
much experimentation a shape was found
that gave excellent high frequency response
and retained all of the performance benefits
of both our original inverted dome tweeter
and the new composite diaphragm matenal.

In the case of the woofer, it was found that

]

a light layer of stiff plastic bonded to a layer

of highly damped foam material was an ideal
combination. To assure that the bond between
the two layers would be uniform and perma-
nent the EPI engineers developed a special
bonding process and special tools and fixtures
to perform the process.

CLOSER THAN EVER TO PURE SOUND.

All the drivers in the T/E Series speakers
have Time/Energy response that is vastly
superior to the older designs that were made
with conventional cone and diaphragm mate-
rials. These new drivers stop producing
sound almost immediately after the electrical
signal from the amplifier ends. As a result
they have more naturzl, less colored sound
when reproducing solo instruments, and when
reproducing a group they provide greater
detail, definition, and sense of separation
between the instruments. It is no exaggeration
to say that this marks the most dramatic
improvement in the fmdamental fidelity of
our speakers in the entire history of EPI. We
haven't been able to produce sound this pure
until now. And we don't think you have ever
heard sound this pure until now.

I -

The new Time/Energy speakers give you crystal clear music and unheard-of

separation between instruments.

The Time/Energy distortion of conventional speakers results in a blurring of

the music.




T/E 70 and T/E 100

The two loudspeakers that have brought more mu-

sical enjoyment to more people than any others have
been elevated to a new level of performance with the
Time/Energy driver technology. The sonic benefits
of that technology ensure that the T/E 70 and T/E
100 wil, like their predecessors, be given the highest
performance ratings by stereo equipment reviewers.
From the new T/E tweeter to the bilayer laminated
woofer cone the T/E 70 incorporates the same Time/
Energy research technology that was applied to the
largest models in the line. So the T/E 70 will produce

a stereo image so large and so transparent that it is
hard to believe it is being produced by such a com-
pact speaker.

For more than a decade the EPI 100 has been usec
as the standard for comparison by knowledgeable
stereo enthusiasts. The addition of the Time/Energy
driver technology makes the T/E 100 the new stand-
ard. The increased dispersion of the T/E tweeter anc
the decreased distortion of all the drivers that re-
sulted from the Time/Energy research ensures that
the T/E 100 will continue to be regarded as the best
speaker in its class.




{/E 100 PLUS and T/E 120

Any music fan will appreciate the clean, open
sound of the two smallest models of the Time/
Energy speakers series. But for amyone who might
want a speaker that is also a bit stronger in the ex-
reme low frequency range EPI offers the T/E 100
Plus and T/E 120.

At first glance the most striking thing about the
T/E 100 Plus is its modern oak-grain vinyl ven-
eered cabinet. What is not obvious is the larger
interior volume of the cabinet that allows the bi-
layer woofer cone to move freely and so produce

better bass response. Not just more bass, but
deeper fundamental bass response. The sparkling
high frequency reproduction and midrange detail
of the Time/Energy drivers is well complemented
by the extended bass response of the T/E 100 Plus.
The T/E 120 is a two-way speaker with a 10"
Time/Energy technology bilayer cone bass driver.
With its large cone area the woofer can effort-
lessly generate deep, powerful bass energy. The
T/E 120 woofer was carefully engineered to
match the efficiency of the T/E tweeter so the over-
all frequency response is smooth and balanced.




T/E 320

‘The compact, floor-standing T/E 320 produces the
kind of sound that is typically associated with much
larger, more expensive speaker systems.

The high tweeter crossover point of the three-way T/E
320 reduces the frequency range the tweeter must repro-
duce. So distortion is lower and power capacity is higher.

Of course the Time/Energy bilayer cone technology

was applied to the acoustically isolated midrange driver.
Critical midrange information is reproduced with exqui-
site detail.

Adding bilayer cones to EPI's most advanced woofer
(which has a patented “Focused Field” magnet struc-
ture) ensures that it will continue to be noted for its low
distortion and wide dynamic range.




JE 360

With the superb sound reproduction capabilities of a
“ime/Energy technology three-driver system and a cabi-
et large enough to extend bass response to the deepest
ausical fundamentals the T/E 360 is the practical ex-
reme of sound reproduction performance.

The drivers of the T/E 360 produce sound that is so

clean and so dynamic that it is, at once, startling and
thrilling. A unique “Passive Piston™ bass radiator rein-
forces the patented “Focused Field” woofer to add a
physical quality to the bass reproduction of the T/E 360.

The light oak-grain vinyl veneered cabinet encloses all
this high technology hardware in a way that makes the
T/E 360 a visual as well as an aural triumph.




SPECIFICATIONS

TE70 T/E 100 T/E 100 PLUS T/E 120 T/E 320 T/E 360
FREQUENCY 55 Hz-20 KHz 40 Hz-20 KHz 38 Hz-20 KHz 38 Hz-20 KHz 42 Hz-20 KHz 32 Hz-20 KHz
RESPONSE +3dB +3dB + 3dB + 3dB + 3dB + 3dB
P GGE 1580 Watts 1590 Watts 1590 Watts 1590 Watts 20250 Watts ~ 20-250 Watts

5 E 1-1" Tveeter 1-1” Tweeter
COMPONENT 11" Tweeter 1-1" Tweeter 1-1" Tweeter 11" Tweeter : VR

5 5 . 5 1-4" Midrange 14" Midrange
DRIVERS 1-6 Woofer 1-8* Woofer 1-8* Woofer 1-10” Woofer 110° Woofer 110" Woofer
CROSSOVER 700 Hz 700 Hz
FREQUENCIES 1800 Hz 1800 Hz 1800 Hz 1600 Hz and 3000 Hz and 3000 Hz
NOMINAL
™M i’ED ANCE 8 Ohms 8 Ohms 8 Ohms 8 Ohms 4 Ohms 4 Ohms
CABINET Walnut-grain Walnut-grain Oak-grain Walnut-grain Walnut-grain Oak-grain
FINISH vinyl vinyl vinyl vinyl vinyl vinyl
GRILLE Brown cloth Brown cloth Brown cloth Brown cloth Brown cloth Brown cloth
SIZEHxWxD) 16x10%2"x 72" 20"x 12°x 834" 213l"x 13'%2"x 834" 25Y4"x 157x 10" 2x 17"x 10%°  37%"x 17°x 10"

18 Ibs.
WEIGHT (shipped in pairs) 23 lbs. 27 Ibs. 34 Ibs. 52 Ibs. 60 Ibs.

Epicure Products Incorporated
Epicure Products, Incorporated, Newburyport, Mass. 01950 T

A Penril Company Printed in U.S.A. 3.3
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Scrambled Stereos

One theft-prevention idea that
keeps resurfacing is to make car
stereos that won't work if stolen.
Nakamichi used such a lock-out
circuit in their TD-1200 car stereo a
few years back, and Mercedes-Benz,
BMW and Saab have announced
stereos with this feature for their 1986
models. Disconnect such a radio from
its power supply, and its brains
scramble; it won't work again until its
individual access code is punched in
on its station buttons.

The trouble with this system is that
it does not go far enough. Someone
steals your expensive stereo—
damaging your car to do so—and
sells the gear he stole; getting it to
work again is the ultimate buyer's
problem, not the thief's. Professional
fences would soon learn not to
accept such radios, but the thief
could still peddle the stereo to unwary
denizens of street corners or bars—
which, | suspect, is where most stolen
stereos are resold, anyway. So you
still suffer, and the thief still profits

Cutting the thief's profit out is easy.
Just emblazon every radio that has a
lock-out circuit with decals that
scream "This Radio Inoperative
Without Security Code!” You're still
out one stereo, a dashboard and a
pane of glass, but at least you have
the satisfaction of knowing that the
thief got nothing for his trouble

But thefts will only be prevented
when the thieves know in advance
that your radio’s not worth stealing.
Saab and BMW therefore provide
decals to advertise the fact, and Saab
also offers a big sign with a suction
cup to stick inside the window. But
signs alone aren't good enough—the
first night Saab's test car was parked
in Manhattan, sign and all, its radio
and equalizer were stolen.

If the system became universal,

STE

offered by every car maker and every
maker of attermarket stereo
equipment, thieves would quickly
learn that it's o good to steal new
cars' stereos. (Then they'd
concentrate on those in older cars,
alas). If enough companies got
behind the system, they could even
sponsor public-service TV ads,
showing thieves wasting their efforts
to get stereos they couldn't sell

Some equipment would still be
stolen during the transitional period,
while thieves were getting the word
So there should also be a scheme to
at least get the stolen goods back to
the original owners, who'd have the
access codes to make them usable
again. If the stereo carried a sticker
that explained the lock-out, and the
thief weren't in too much of a rush to
make a getaway, he might well ditch
it in a nearby trash can; search for a
few blocks, and you might find it.

But you can't count on such luck.
As a backup, I'd suggest an
insurance policy of sorts. When you
bought a stereo system with a lock-
out, you could get a sticker with your
dealer's name and address,
promising a small reward if the
equipment was returned there. When
you bought the "policy,” you'd sign a
charge slip committing you to
reimburse the dealer for the reward. If
the stereo came back, the dealer
would call you and process the
charge. I'm not sure how much the
reward should be-—just large enough
to encourage someone who found the
radio to return it, but not large enough
for anyone to steal it just for the
reward. Perhaps the dealer should
also photograph the person claiming
the reward, and get some
identification, so that those who
showed up with suspiciously many
"finds" could be tracked down by

IVAN BERGER

ALTHIS IDEA

the police.
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What's a Woofer?

The speaker section of our annual
Car Stereo Directory issue each May
has a column for manufacturers to
indicate what purpose their individual
drivers serve. That is, are they
subwoofers, woofers, midranges or
tweeters? Fine, but what's the
difference between a woofer and
subwoofer?

Both handle bass, and you can find
examples of either type listing any
low-frequency limit you choose as
your cividing line, so that won't do.
And while subwoofers are normally
only used below 250 Hz, their drivers
are usually capable of going higher,
so the high-frequency limit isn't
always a giveaway, either.

Size is an indication: Any speaker
larger than 6 x 9 inches is almost
certainly a subwoofer—at least, in the
car. But then there are companies like
Dynamic Acoustics listing 8-inch
“woofers" and Gold Sound listing
15-inch ones

It's all in the eye of the
manufacturer. The only companies
which give you concrete clues to their
thinking on the subject are those who
list both woofers and subwoofers in
their lines, no two drawing the same
distinction between them. For Polk,
the difterence seems to be a
crossover built into the subwoofer; for
Polydax, it's size, with 6%2-inch or
smaller speakers woofing and
8-inchers subwoofing, and for Pyle
the difference is dual voice-coils on
subwoofers, so one driver can serve
both channels without further
electronics. The differences between
the differences seem as great as
those between the categories they
define




The CD’s small diameter
made dashboard players
possible. Making them
practical meant solving
problems of vibration
and heat.

One for the Road

One reason the Compact Disc was
made 4.7 inches in diameter was to
allow its use in dashboard car-stereo
slots. But that still left a lot of
problems for player designers to
solve. An article in JEI (Japan
Electronic Industry) details some of
the problems which Pioneer faced
and solved

High- and low-frequency vibrations
required different solutions. High-
frequency vibrations were handled by
suspending the transport on rubber
cushions, while the servos that control
the laser's tracking were beefed up to
handle low-frequency ones. Neither
approach could work alone:
Extending the servo's frequency
range to cover high-frequency
vibrations, says Pioneer, would make
it too easily influenced by disc
defects or dirt, causing track skips
even when the car was sitting still
Extending the suspension's range to
cover low frequencies would require
more space than was available.

For those occasional shocks which
neither the servo nor suspension can
handle, Pioneer provided a "last-
address memory.” Apparently, this
circuit memorizes the last valid
address and compares it to the next
address read by the laser; if the two

addresses differ to a greater-than-
normai degree, it stops play and
returns the laser to the last
memorized address point

According to Pioneer, “Extensive
testing showed that most vibrations
which exceed the . . . resistance
of the CDX-P1 are only transitional
Vibrations of this magnitude, perhaps
a car accident, would affect listeners
also. In many cases, the listener may
not even notice the momentary
disappearance of sound.” How true—
in an accident, the destruction of the
car would be far more distracting.

Temperature extremes can create
problems for any mechanical or
electronic system in a car, but CD
players have one special problem:

Laser life is reduced by high-
temperature operation. At 60° C, for
instance, breakdowns are 10 times as
common as they are at 25° C.
Pioneer's players therefore have a
thermal shutdown circuit which keeps
them from operating at temperatures
above 60° to 65° C (about 140° to
149° F, at which point you'll probably
be more concerned with cooling off
than listening to music, anyway)

Heat is apparently one reason why
many automotive CD players have
outboard circuit boxes. Packaging
some of the circuits separately not
only distributes bulk, but keeps the
components that produce the most
heat away from the package which
contains the laser. In the Sony and
Alpine players, for example, the
power supply’'s d.c.-to-d.c. converter
iS a separate package

| don't expect outboard circuits to
be with us long, however. VLSI chips,
with more functions than ordinary ICs,
will cut down on both bulk and heat
If only because of portable players,
there will probably be more use of
C-MOS or other IC construction
techniques which save battery power
by wasting less of it as heat. And low-
voltage circuits may be developed
which won't require d.c.-to-d.c
converters.

Chicago, Not Chicago

The time may come when, while
driving, you will ask your passenger
to load up the Chicago CD and not
expect rock music. Instead, a display
screen on your dash will light up with
a map of the Chicago area. Punch in
your destination and your current
location (if the system isn't
sophisticated enough to sense where
you are from satellite signals), and
both points will light up on the map.

A navigation system like this, but
with the maps stored on cassettes
instead of CDs, has now been
announced by a company named
Etak, of Sunnyvale, Cal. It will cost
about $1,400 with a 4'%-inch screen
$1.600 with a 7-inch screen.

It's no surprise that the first such
system uses tape instead of CD;
Compact Discs cost a lot to master,
which means high prices when the
customer base is 100 small to buy

many copies of a given region’'s map
disc. But if such systems were to
become widely available (especially 'f
they were offered as factory options
by major car manufacturers), CD
would probably turn out to be the
medium of choice.

Why CD? A standard Compact Disc
player's mechanism could offer fast
access to different map segments,
which audio tape transports can't.

(I note that Etak makes its own tape
transport, probably based on

computer data-transport technology.)
And by the time such navigation
systems arrive, CD transports should
be starting to replace cassette drives
as the standard car-stereo
mechanism. (The in-dash package
would, however need extra
electronics to handle both audio
and maps.)

A CD can also hold a lot more than
a cassette—enough, says Philips, to
cover every town and city in New
England, with hotel and restaurant
information (down to room rates and
menus), plus a national map of the
Interstate highway system. Philips
Blaupunkt, and Delco have all been
experimenting with such CD systems,
and Etak plans to offer them, too,
once map discs become available.
This will only work, however, if all the
companies to offer CD navigation
systems choose the same data format
for their discs.

50
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Ityoucantaffordit, .
spare yourself the heartache of listening toit.

We are all aware that money aside, it is an easy matter to upscale our quality of life, but difficult to
lower it. In this regard, igno-ance is bliss and strict abstinence is sometimes better than a taste of some-
thing finer that we can’t have. So it is wit1 Concord high-fidelity, high performance car audio. One
listen, one taste, will significantly alter your cemands for mobile high-fidelity.

Uncompromising perfcrmance; the Cor.cord story begins and ends witt: it. Concord's .
performance engineering over the years has r2sulted in a list of mesmerizing characteristics
that, as you become aware of them, will change your perception of car stereo.

For instance: A sound zritics claim ‘s tha best they've ever heard in a car
stereo—home high-fidelity sound. (J Superb stereo imaging, wide band fre-
quency response, and very ow distortion levels are just some of the quali-
ties of Concord’s exclusive Matched Phase Amorphous Core Tape Head.

O Electronic DC Servo tape drive for extended life and accurate

control of tape speed. [J A cleaner sourding FM than you ever
believed possible, thanks to the exclusive Cencord FNR
FM noise reduction system. (] High powered inboard
amplifiers-rated at 50 watts-and the ability ro simply
plug in external amplifiers for additional power.

A few of the features found in the HPL 340
shown here are: Dolby B ard C noise reduction
systems, tuner/tape switch, tape search, and the
smooth convenience of full ogic tapz controis.
The ergonomic design insures easy apera-
tion of all functions.

One listen to all of this and you will be
exhilarated, and if you've read this far you
are no longer blissfully unaware. Your
taste has been improved. If vou can
afford it, you already deserve, and
probably demand the best in cesign,
engineering and of course

—uncompromising
performance.
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The concert continues with the

Imagine the
concert continuing
in your car with
the ultimate

high fidelity

music system.

Imagine a car audio system that could
deliver music as rich and full as the live
concert you just attended. Music that
surrounds you with solid basses,
crystal clear highs and subtle
overtones. A high fidelity audio system
that delivers concert hall realism to

you and all your passengers.

Ford and JBL have taken this music
lover’s dream and turned it into a
reality. They have combined their
efforts and resources to develop a
remarkable high fidelity audio system
exclusively for Lincoln Continental

and vou.

JBL, the recognized leader in
professional loudspeaker design, has
been delivering breathtaking sound
in concert halls, theaters and movie
houses for over forty years. In

fact, today, over 70% of the world’s
top recording studios use JBL
loudspeakers.

Ford expertise in electronics and
audio engineering speaks for itself with
over 50 years of audio design. In
addition, Ford maintains one of the
most technically advanced audio



new Ford JBL Audio System.

The 1986 Lincoln Continental is shown at the Los Angeles Music Center, both equipped with JBL loudspeakers.

development and test facilities in the

world.

Together, they have provided for

Lincoln Continental, the Ford JBL

audio system which features:

® 12 speakers strategically located
throughout the car that have been
adjusted and equalized to the
surrounding acoustics.

® 140 watts of total system power*
that has been designed with
extremely low distortion for
comfortable listening even at high
volume for long periods of time.

“Supplied by 4 amplitiers, each 35 watts per channel into

4 ohms at 1 KHz with less than .07% total harmonic
distortion

® Advanced audio features including
full electronic tuning, Automatic
Music Search, Dolby® B and DNR
noise reduction systems and
automatic tape equalization.
Dolby is a registered trademark of Dolby Laboratorie

DNR is a registered trademark of Nationa
Semiconductor Corporation

® Plus a low frequency control
comguter for continuous loudness
compensation and reduced
distortion.
Enter No. 23 on Reader Service Card

Allin all, an amazing audio system.
But it’s still almost impossible to
imagine how good it really sounds
until you hear it for yourself.

<>
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SPECTRUM

IVAN BERGER

CD BY THE BOOK

ROM Ruminations

Before pocket calculators, | never
sat down to idly figure out targe
numbers; now, | do. So | whipped my
calculator out the other day and
figured out how many bytes of audio
data are encoded on a CD:
772,632,000. That's figured at 2 bytes
(16 bits) per sample x 44,100
samples per second x 60 seconds
per minute X 73 minutes of music
per CD x 2 channels. The figure for
a CD-ROM, the computer data-
storage version, is only about
550,000,000, however.

Why the difference? Because on
the computer version, more data
space must be given over to error-
correcting codes. Audio CD players
correct what they can, but are still
forced to conceal a few uncorrectable
errors by intelligent fudging. Such
error concealment is possible only
because audio is somewhat
predictable: If one data sample
shows a signal with a value of + 12,
and the value reaches + 16 two
samples later, then you won't be very
far off the mark if you assume the
sample in between is + 14.

With computer data, there's no
such predictability; the byte between
those samples could as easily be 0 or
—127. Accuracy counts more with
computer data or programs too: An
error that would create a barely

noticeable twinge of distortion on a
musical recording could throw
computer programs haywire,
changing your fat bank balance into a
deficit or changing an instruction from
“run program” to “ruin programmer.”
No wonder that CD-ROM's error-
correction system, according to
Denon, "supplements the normal
audio-CD correction system and
improves it by a factor of 100.” lt had
better do that.

And | would only be surprised, not
astonished, if audiophile record
companies someday adopted this
format for audio too. The disc's
capacity would shrink from about 73
to 52 minutes of music (only a bit
more than an LP's), and new players
would be required, but error-
correction accuracy would go up,
theoretically lowering noise and
distortion.

Meanwhile, of what use is CD-
ROM? The format is designed for
computer use, but | don't expect to
see too many programs distributed
that way soon, at least for personal
computers. The capacity is too high
To fill a CD-ROM would require a lot
of programs, and no two users could
be expected to want the same
assortment. Program versions change
too fast, too—with floppies. you can
send back the original disk and have
the revisions recorded on it.

What we will see on CD-ROM are
data bases, like the Grolier
encyclopedia, whose 20-odd volumes
are now available on a CD-ROM. The
text fills only 58 megabytes of the
disc—plus 60 megabytes for an index
that shows where every significant
word in the text can be found. At that,
less than a quarter of the disc is
used, leaving room for about 3,500
illustrations in a future edition. The
CD-ROM's advantages here include
lower "printing" cost, more compact
storage, and such possibilities as
illustrations with limited-animation
sequences.

To put that in an audio perspective,
this magazine's entire output to date,
in 38 years of publication, comes to
about 70,000 pages. If that were all
text, it would amount to 70 million
words or about 420 million bytes of
data—less than one CD-ROM. In that
format, getting your computer to
search for some half-remembered
article of 10 years back would be
simple, though it might take the
computer some time to find exactly
what you wanted. Exhaustive indexing
like Grolier's would double the
storage requirements, turning Audio’s
back-issue file into a two-disc album,
but would make searching simpler
and faster. including the illustrations
would multiply storage needs
considerably, probably bulging the
file out to a disc per decade. (For
magazines, it might be most practical
to remove multiple appearances of
repeated ads, to save space. But let's
not omit them altogether—they're part
of the fun and a good part of the
information.)

Other reference works might be of
use to us as well. How about a single,
master Schwann catalog, showing
every disc they've ever listed, when it
first appeared and when it was
discontinued? That would tip you off
to the original date of recordings
reappearing on CD (if you care), help
you chart artists’ careers, or tell you
the catalog number of that old record
that you just decided to try and find.

Big companies could put their
service manuals on CD, for
distribution both to service shops and
to those who want to do their own
repairs. Transistor and IC cross-
reference manuals could cover every
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semiconductor type back to the Bell
Labs prototype. Complete audio
reference libraries on disc could go
back to Lord Rayleigh. Reference
books for phonograph collectors
could become truly exhaustive . . . .
The possibilities are endless.

So far, of course, you can't use
your audio CD player for CD-ROMs.
The odds are that you can't even use
your home computer to access
them—the special drives and
interfaces are just beginning to
appear. But tomorrow’'s CD players
will, | strongly suspect, have multiple
outputs: Standard audio (perhaps
including quadraphonic surround
sound), subcode data (such as
graphics, lyrics or titles) and
CD-ROM data.

But having a multi-use machine at
home could create new problems. |
can just hear it now: “Sorry to
interrupt your opera, Mom, but | have
to look something up on the
encyclopedia disc . . . .’

The Audiophile, Defined

What is an audiophile? According
to Keith Peterson, of Phoenix Gold
cables, he's someone who “continues
to upgrade his hardware in order to
prove that all software is bad.”

Signs of the Times

The New York Times' "Metropolitan
Diary” column, a while back,
chronicled an up-to-date avian note
A bird's nest in Central Park
constructed mainly of cassette tape

| encountered another sign of
electronics’ impact in northern
California: A TV satellite dish rimmed
with Christmas lights

Confessions of a Gain-Rider

Even before digital reccrding gave
us about as much dynamic range as
we can use, the practice of “gain-
riding”"—varying recording levels as
you tape—had gotten a bad name for
itself. A recent "Tape Guide” item
criticized the practice; some editors
here consider it anathema. As for me,
l used to do it all the time, and still
do, on rare occasions. The reason |
now do it rarely is not because it's
wrong or |'ve outgrown it, but
because today’'s equipment makes
it far less necessary.

Gain-riding is criticized because it
alters—compresses—the signal's
dynamic range. it's senseless to do
this when there isn't any need. But
there are times you have to, times
when the signal simply won't fit on
the tape without a bit of active
intervention.

When | first started recording, my
deck’s dynamic range was too limited
even for dubbing the LP records of
the time, let alone for taping live
performance, without making some
gain adjustment. Now, what with
Dolby C and dbx NR, | can get
enough dynamic range on tape for
hands-free dubbing of LPs and even
most CDs (a sign that CDs don't use
all the dynamic range available,
either), and | no longer make many
live recordings. So | ride gain the way
you'd ride a park bench—find a good
place to sit, and stay there.

However, live recording still
sometimes exceeds the range of my
equipment. (For example, some
performers I've taped habitually move
up toward the mike when playing
loud, and move back when playing
quietly.) To compensate, you have to
compress the music just a bit to make
it fit the medium. At that point, the
only choice left to you is whether to
be an intelligent compressor or a
stupid one.

The intelligent way to ride gain is to
anticipate problems and work with the
music. For example, start reducing
level, very slowly, at the start of a big
crescendo, and keep reducing level
more slowly than the music is
increasing it. This way, the music’s
dynamics keep on building (though
not as much as if you'd left them
alone), partially concealing your work.

As the music drops down toward a
pianissimo or lower level, which might
get lost in the noise, start increasing
gain again, s-l-o-w-Il-y. If you know the
music well enough (following a score
helps, if you can read scores and
there is one), you can often make
your adjustments so subtly that a
bystander can barely tell your hands
are moving.
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What's given gain-riding a bad
name, | feel, is doing just the
opposite. If you yank the gain down
just when the needle pins or the red
LEDs light up, and then haul it back
up when the meter's shown no life at
all for several seconds, you're actually
doing more harm to the music than
ihe recorder’'s own noise and
distortion would.

The trick is to react to what'’s
coming up, not to the damage that's
already done. You want your signal
compressed j-u-s-t enough to avoid
distortion at one end of the scale and
burial by noise at the other. But you
don't want it to sound compressed;
you want to leave no fingerprints on
the performance.
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“CARVER CD PLAYER:

SUPERB SOUND
PLUS THE
DIGITAL TIME LENS™

“Leave it to Bob Carver to come up with
a CD player designed to please both those
who love CDs and those who still have
reservations about thelr sound quality”
—Leonard Feldman
AUDIO MAGAZINE
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The Carver Compact Disc Player answers
the audiophile’s demand for a CD Player which
provides not only the greater dynamic range
and richer bass expected from compact disc
technology, but also the musicality, spectral
balance and spatial qualities of well executed
analog high fidelity recordings.

LOGICAL

How logical it is for a physicist dedicated
to delivering music with maximum dynamic
impact fo offer a state-of-the-art CD player.
Anyone who ever wondered why Carver makes
amplifiers capable of delivering hundreds of
wattsofpower needwondernolonger afterthey
have heard the Carver Compact Disc Player as
asound source.

There are dozens of models of compact
disc playersnow available, many of them demon-
strating litte regard for the finer points of dig-
ital playback technology. Bob Carver wasin no
hurry. He wanted fo do digital right. And he did.

e state of the art has advanced consid-
erably since the first players appeared several
years ago. The Carver Compact Disc Player
makes use of the latest triple laser beam pick-
ups, sophisticated oversaompling, digital

filtering technology and, very importantly,
Carver’s unique distortion reducing dither sig-
nalthateffectivelyremoves thelow level quanti-
zation distortion existing in all other CD players.

Except for featureslike display and pro-
gramming, the real determining factor in CD
player quality is its ability to reconstruct music
from digital information bits. And that is not an
easy job norone that can be effectively achieved
while skimping on circuitry.

IMPROVED TRACKING

The Carver Compact Disc Player reads discs
with more precisely focused laser power than
most other models, resulting in improved track-
ing and less chance of drop-outs when dust or
smudges are encountered ona CD.

The Digital Time Lens circuity restores
the octave-to-octave balance originally
intended by the musician and record-
ing engineer.

DIGITAL FILTERING

Along with a potentially audible signal
ranging up fo 20kHz, there are endless images
of the signal at 40kHz, 80kHz and 160kHz
While they are above the range of human
hearing, they must be removed from the signal
to prevent harmonic problems which could turn
info audible distortion. Earlier CD models
placed an anti-imaging filter after the digital/
analog converter stage. Carver uses DIGITAL fil-
tering ahead of the D/A converter through a
process called multiple oversampling. The sig-

AUDIO MAGAZINE

nalis passed through a shift register which
delays the samples, so that the weighted aver-
age of a large number of signals is generated.
Through a complicated process, frequency
bands are suppressed between 20kHz and
160kHz, eliminating harmonic distortion prob-
lems early on before the complicated D/A 16
bit transiation.

The same oversampling process also dis-
tributes the same amount of noise over twice
as wide a frequency range, resulting in half as
much noise in the final signal. Then after frans-
lation to analog, the signal is once again fil-
tered for a gentle roll-off above 20kHz. This
yields a marvelously natural musical sound to
the final output.

ABSENCE OF PHASE ERROR

Oneoftheimportanttests applied to deter-
mine the effectiveness of digital-fo-analog
translation circuitry is the reproduction of a
square wave.

e
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“Reproduction of a 1kHz digitally gen-
erated signal was as close (o a true square
wave as I have ever seen from a CD) pleyer
that used digital filtering. (The Carver
Digital Disc Player) shows a virtual ab-
sence of phase error”

AUDIO MAGAZINE

A. Square-wave reproduction, 1kiz.

B. Tww-tone phase test signal (200Hz and
2kHz) with Digital Time Lens of.

PLUS THE DIGITAL TIME LENS

On top of this unerring ability fo produce
natural, real-sounding music from the CD's
digital bits, the Carver Compact Disc Player has
the remarkable Digital Time Lens circuit toin-
sure your listening enjoyment.

The Carver Compact Disc Player is the
world’s enly compact disc player to address
the problem of the bright, hot, harsh sounding
midrange and a lack of ambience and spatial
detail characteristic of the majority of com-
pact discs currently available.

When Bob Carver obtained his first com-
pact disc player, he was surprised at the sound
derived from most of the compact discs he pur-
chased. The three-dimensional musical par-
spective which his analog system provided in
lush abundance on phono discs evaporaled
into a fict, brittle wasteland. After extensiva
testing, Bob uncovered two fundamental flaws
in almost alt compact discs: 1) An unpleasant,
harsh spectral energy balance. The overal
octave-to-octave energy balance was shitted
on the CD towards more midrange above
400Hz; 2) The amount of L-R signal (which
carries the spacial detail of the music) on the
CD was inexplicably, but substantially, rediiced

MUSICAL

when compared with the amount of L-R signal
found on the corresponding analog disc.

A. Lissajous pattern showing spatial detail
(L-R)/(L.+ Ry ratio from an LP record.

B. The same instant of music but taken
from the C1) version. Note the decreased

(L-R) content, as shown by the nar-
rowed trace.

Carver's circuitry corrects the ratio of L-R
to L+R by performing one extra, but impor-
tant mathematical operation on the signal
stream that all other CD players fail to perform.
This final operation makes all the difference.

The result is a natural sound with more of
the three-dimensional information that places
usin the same space with performers. You wori't
need the Digital Time Lens on all CDs. But it i
there when you need it.

In the beginning, Carver hoped, indeed he
expected, that once recording artists and eng-
neers became more experienced with CD tech-
nology fewer and fewer CDs would require the
Digital Time Lens. But both laboratory and lis-
tening fests reveal that the great majority of
even the most recently released CDs benefits
significantly from the Digital Time Lens.

EASY TO USE

Ease of operation is a hallmark of Carver
components and the Carver Compact Disc
Playeris no exception. A subtle buteasy-to-recd
LCD display not only shows selection number,
elapsed time and totat time of the CD, but also
“talks” to the user. Turn on the Carver Compact
Disc Player and the display asks for a disc. When
the disc tray is open, the display reminds you
with an OPEN readout. When a CD has com-
pleted playing, the multi-function display
reads END.

Enter No. 13 on Reader Service Card

With the Carver Compact Disc Player's
Srogrammable Random Access Playback Sys-
tem, track search and programming of differ-
ent selections is a snap, as is automatic repeat
of a previous selection or an entire CD. For clas-
sical music lovers, the Carver Compact Disc
Slayer has complete indexing capabilities as
well.

The large, easy-to-use feather-touch con-
frols include pause, fast forward and reverse.
You can even monitor music at high speed to
find a certain portion of a selection.

We know you really enjoy music so, you
owe it to yourself to begin your digital experi-
ence with the only full feature CD player that
has the Carver touch. The only CD player that
canactuallyimprove onwhatisalready the best
playback medium ever offered.

Audition the Carver Compact Disc Player
with Digitolﬂme Lens otyourCorver Dealer

’;E_. bt

A. Ultra-lowrlevel (4 significant bits) 1kHz
signal, as reproduced by conventional
CD players.

B. Same signal with dither added before
DIA conversion by Carver CD) player.
Note that dither has caused the distorted
Step-wise approximation of the 1kHz
tone virtually to vanish. Quantization dis-
tortion has been reduced to insignificance.

IF YOU ALREADY HAVE A CD PLAYER

By buying a CD Player you made a
commitment to vastly improve your sound
source, now you can go the short extra step
that lets digital realize its true potential

That step is the CARVER Digital Time
Lens. Simply connect it betieen your CD
player and your preamplifier or receiver.

ACCURATE

DISTRIBUTED IN CANADA BY EVOLUTION TECHNOLOGY
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The Show Place

Certain people on Manhattan's 53rd Street take the broadcast media very
seriously. Some of these folks toil at CBS headquarters, an elegant

Eero Saarinen-designed skyscraper, the imposing black facade of which
bears witness to the financial importance of both radio and TV. A block
away, in a narrow, 14-story building that once housed an annex to the
Stork Club, others view these media as profound cultural forces.

The mandate of the latter group, those who staff the Museum of
Broadcasting, is to preserve, catalog and showcase radio and television
art. Prior to the museum's Creation a decade ago by CBS founder and
former chairman William S. Paley, the public had no access whatever to
the wealth of material that has been beamed over the airwaves, and the
Museum of Broadcasting remains the sole institution in the world to make
this available. It is, museum president Robert M. Batscha states, a true
collection rather than a mere repository, in that its contents have been
carefully selected. “We look for the best, the most socially or politically
significant, what is culturally important,” comments Batscha.

It's estimated that a million and a half hours of programming have been
broadcast since television went on the air just after World War Il, and
Batscha won't even attempt to guess how many of these hours he's seen.

David Lander

Museum of Broadcasting president Bob Balscha
calls Lucille Ball “the Charlie Chaplin of
television.” | Love Lucy, which aired from 1951
through 1957, set the standard for situation
comedies and won more than 200 awards, five
of them Emmys. The original Lucy series was
succeeded by second-, third- and fourth-
generation shows that chronicled the lovable
redhead’s antics through 1974.

Viewing consoles at the Museum.
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The first television station west of the

Mississippi to be licensed, KTLA was known for
its on-the-spot coverage of news evenls. In
1952, station founder Klaus Landsberg used
U.S. Marine belicopters o transport relay
equipment to a 6,000-foot-high mountain
peak for the first live broadcast of an atomic
lest. An electronics wiz from boybood,
Landsberg (left) built bis first radio at the age
f nine and, after fleeing Nazi Germany in
1937, worked with DuMont Laboratories before
moving 1o Los Angeles 1o set up KTLA for
Paramount Pictures. Landsberg died in 1956
at the age of 40. Wrote drama and TV critic
Cectl Smith, “He beliered television was a
God-given instrument in which one could
watch the world happen and it was his mission
in life to make it work
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The Ph.D. and former professor, who has written severel articles and a
book on TV journalism, does note that the museum's ccllecton now
contains 10% of that total and is currently adding abou: 3,000 hours a
year. Some 10,000 hours of radia programming are also in its archive;
though television has been the subject of all the museum’s exhibitions to
date, it has always collected raao programs and recently received a grant
that enabled the hining of a full-time curator for that medium

The museum's implied elevation of TV formats such as ‘he sitcom to
culturally important™ art forms may strike Some as cunous since they were,

after all, created for mass viewirg and had wide populzr appeal. This,

however, was also the case with the plays of William Shakespeare. "It you

) , : look at it selectively,” Ba‘scha says of television, “you can see some

EoTS Eo s » extraordinary work.

it T R ——— Extraordinary is an adjective that tends to recur when Batscha discusses
s ,md"; 2 “';d fos ar o R'ijfrmw g/ particular TV programs and their creators. It's uttered in connection with
oS Ul 8 the televised concerts of Arturo Toscanini that were the subject of the

ﬁn';j’ Sfe.e J[ pljz‘”vl.det d“ji'o“uafn;jz:pz;;ﬁblz 52 museum’s first exhibition in March 1982 And it's applied to the shows of

remarkable new lool, and Murrow vowed “to
try lo learn to use it." A 1982 See It Now
retrospective at the Museum of Broadcasting
proved that this particular student of
lelevision was quick to masier the medium.
Thirty vears after creating the program with
him, Fred W. Friendly, the show’s producer, 3
called Murrow “'the first serious television
Journalist," adding, “In death as in life. Ed
remains our teacher. Here, it's Murrow at the
mike, with Friendly in the foreground and
director Don Hewitt at center.
r

Six-time Emmy winner Rod Serling ornce
remarked thal “any art form . . . speus out

an overwhelming percentage of inferior stuff.
Unfortunately. television’s product is equated
with its bad things, unlike Broadway, which is
beld up in lterms of its successes.” Among

others. TV's successes include ballets by master
choreographer George Balanchine. which were the
subject of a 1984 Museum of Broadcasting
exhibition
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The 19505 have come o be known as television's Golden Age.

Part of what made the medium glow so brightly throughout that
decade was Playhouse 90, an ongoing series of live teleplays perned
by the like of Paddy Chaveusky, Gore Vidal, Reginald Kose, and
Rod Serling. While it was Serling's award-winning Twilight Zone
series that turned the author into a star, he also won Emmys

Jor other screenplays, such as Requiem for a Heavwwwelght, which
aired on Playhouse 90 in 1956. Requiem's protagonist was a
pathetic, past-bis-prime boxer called Mountain McClintock,

plaved by Jack Palance. Palance is flanked bere hy Keenan \Wynn
(left) and Ed Wynn

veteran writers Richard Levinson and William Link, the team responsible for
such dramas as The Execution of Private Slovik and My Sweet Charlie, as
well as series characters Columbo and McCloud. Batscha uses it again
when he refers to pioneering producer Norman Lear

Those who dismiss television as artistically insignificant might compare the
Museum of Broadcasting with two other, neighboring institutions. Unt
recently, the objects displayed at the Museum of American Folk Art were
viewed as naive, if charming—rough-hewn products of untrained artisans
Today the respect for high-quality primitive portraits, Shaker furniture,
carved decoys and the like is mirrored in the formidable prices they fetch
As for the Museum of Modern Art’s daunting collection, more than a few of
ts masterpieces were the object of scorn and ridicule when initially
displayed

62

Another Emmy-winning Rod Serling screenplay
was The Comedian, in which Mickey Rooney
played toe trrannical leading man. One
highlight of this 1957 Playhouse 90 episoce uas
a rare ccling appearance by Mel Torme, who
quickly proved his gifis were not limited to a
remarke ble singing voice. In this photo, Torme
is to the right of the overcoated Rooney. The
cast alsc included (from left to right)
Edmona O Brien, Kim Hunter. and
Constanze Ford.

As well as providing work for lop-rank writers,
anthology programs of the '50s were showcases
Jor young performers like Paul Newman, shoun
(near right) with Grace Kaynor in a 1953 series
titled The Web. Newman was in his late 20s

at the time. That same season, 22-year-old
James Dean appeared with Betsy Palmer

and Walter Hempden on a show called Danger
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Museum president Batscha believes the 1963 assassination

of President John F. Kennedy, and the events that followed it,

add up 1o the most momentous expertence in the bistory of V.
It brought a population together,” he commented. *Anybody

who was around can think of the moment when they heard

about it and can remember the three days spent in front of

their television

Material comes to the museum from a variety of sources, including the
three major TV networks {each of which currently supplies about 300
programs a year), individual stations, performers, and various collectors
Often we identify programs we want to have and can't find, and we
actually go look for them,” Batscha states. Two televised Toscanin
concerts, once thought lost, are among these. In the hope of turning them
up, museum personnel began calling people involved with their production
and finally located engineers who, as Batscha euphemistically describes it
were by the truck when the kinescopes fell off.” Both, he adds, were
devout fans of the maestro and delighted that copies of these programs
would be made and preserved

The Museum of Broadcasting keeps no originals; instead, two taped copies
are made of each program. A half-inch cassette is kept on the premises
and a ¥s-inch "master” is stored in a separate venue, an old nuclear fallout
shelter, the location of which Batscha declines to divulge. Rights to the
programs themselves aie held by their owners, and the museum is allowed
to play them only on the premises or during travelling exhibitions

The museum sometimes applies enhancement techniques to origina
material; the Toscanini kinescopes, for example, had to be resynchronized
The recording of President Truman's August 1945 announcement of the
bombing of Hiroshima needed more drastic restoration, since the disc of
his speech was found broken into 18 pieces. Happily, the procedure
proved successfu

Attendance at the Museum of Broadcasting has tripled in the three years
since the institution began screening exhibitions, and visitors are as varied
as the program material. One of the 23 custom-built viewing consoles in its
two study centers may be occupied by a student on a given day and a
screenwriter or noted actor the next. In preparation for his role in a
forthcoming TV movie as Edward R. Murrow, Daniel J. Travanti recently
spent a week there studying the late newscaster's programs

It &s not commonly known that Arturo Toscanini and

Gustay Mabler were contemporaries and rival conductors. Tharks
{0 bis long life, enormous energy and the medium of television,
we have a visual record of Toscanini conducting. The maesiro was
81 when be first appeared on 1V with the NBC Symphony
Orchestra, and nearly 85 at the time of his last televised

concert in March 1952
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Photograph: Frank Driggs Collection

Rock 'n’ roll was important to television long

before the advent of MTV. A generation of fans
rst saw Elvis Presley on Tommy and

Jimmy Dorsey’s Stage Show in 1956. The King's

early TV appearances, along with these of

The Beatles on The Ed Su'livan Show nearly a

decade later, are the Museum of Brcadcasting's

most-requested programs
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The building on Manbatian's East 53rd Sireet that bouses the
museum has its oum brand of charm. lts past incarnation as a
nightclub is eviden! in such architectural delails as elevator
dvors that sport bronze reliefs of balf-nude maidens, and
dumbuaiters, which. these days are used to shullle videotapes
Sfrom floor to floor

Musical programming has aiways been an important part of the Museum of
Broadcasting’s repertory, and at least one exhibition a year is devoted to
the art. An exhibit spotlighting choreographer George Balanchine followed
the inaugural Toscanini event, and a full 60 hours of videotape featuring
Leonard Bemstein's television appearances were unreeled this past fa
followe 10w consistin 40 hours ol ning

The museum’s 1986 calendar includes a celebration of the Texaco-

sponsored programs that featured the Metropolitan Opera. Material will be
culled from some 40 years of Saturday-afternoon radio broadcasts, as we
as recent telecasts A
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BUILD A SLOW-
CIRCUIT

or those of you who have prob-
Flems with turn-on surges, the cir-

cuit in Fig. 1, an a.c. slow-start
circuit, can be of some help. When
turned on, it slowly raises the voltage
at the load terminals, limiting the in-
rush current. | have made one such
unit, and it has been working perfectly
for the last two years. (And it works fine
here too.—E.P.)

This is a phase-control circuit in
which the turn-on phase delay of a
triac is automatically varied, from a
maximum to a minimum, at a preset
rate. Changing the phase of the triac's
turn-on point changes the output volt-
age. As a result, the power-supply ca-
pacitors in equipment connected to
the circuit's output will charge slowly,
limiting the turn-on current peaks
through the component's parts (i.e.,
transformers, rectifiers, capacitors,
switches, and associated wiring) to
safer, lower values. This triac circuit
has many advantages over circuits us-
ing relays or thermistors: It is all solid-
state; it has a smooth turn-on of more
than 200 steps; when properly de-
signed, it generates less interference
than other circuits, and finally, it is uni-
versal—that is, it does not need to be
readjusted for each application. The
circuit's power switch can be inserted
in series with both the load and the
control circuit or only in the control
circuit. If the switch is for the control
circuit alone, it can be a low-current
type, chosen for esthetics.
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The circuit is designed to power in-
ductive loads, such as transformers,
because these are the most common
type of power-supply impedance and
the most difficult triac-triggering situa-
tion. The difficulty resides in the fact
that the turn-on signal must be applied
long enough for the triac’s current flow
to be greater than the holding current.
In the case of an inductive circuit, this
process takes time.

The circuit works as shown by the
schematic (Fig. 1) and the timing dia-
gram (Fig. 2). When power is turned
on, capacitor C1 is at 0 V, diode D6 is
conducting, and diode D7 is not. Ca-
pacitor C2 charges, through resistor
RS, in a little less time than the duration
of one half-cycle of the | power-line fre-

-

DANIEL DUFRESNE

quency (i.e., less than 1/120 S). When
Q1 triggers, it turns on the light-emit-
ting diode in U1, which triggers the
triac in U1. This turns on the main triac,
Q2, delivering power to the load.

As C1 charges, current flowing
through R4 and D7 charges C2 faster.
Therefore, the triac turns on earlier in
the cycle, delivering more voltage. Fi-
nally, C1 is removed from the circuit by
R3 and D6. As long as the full-on trig-
ger point is less than 90°, there is no
loss of power to the controlled devices.
This is because capacitor-input power
supplies are peak detectors and thus
respond to the peak of the voltage.
Further reduction of the full-on, turn-on
phase angle lessens interference. The
voltage delivered to the load is shown
(in Fig. 2) to be zero after the output
voltage's zero crossing. However, if
the load is inductive, the triac will con-
duct until the current drops below the
holding level.

The power supply shown here is un-
filtered. A transformer can be used in
place of R1, the dropping resistor. The
circuit's time constant is about 2 S; to
slow down the process, the time con-
stant of R3 and C1 must be increased.

The MOC3011 triac opto-coupler
(U1) triggers when the current through
its built-in LED reaches 10 mA; the
maximum permissible current through
this diode is 50 mA. Resistor R8 limits
the current to the LED; if a less sensi-
tive coupler is used (such as the op-
tional MOC3010, which triggers at 15
mA), the value of R8 should be de-
creased to 330 ] ohms.
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Resistor R9 limits the trigger current
delivered to Q2; again, its value should
be adjusted to the device you use.
Note that the maximum permissible
current through U1's triac is 100 mA
and that the triggering current to Q2
should be less than this value. Network
R10 and C3 form a protective snubber
for the triac in U1, and R11 and C4 do
the same for Q2. Triac Q2 must be
mounted on a heat-sink with a thermal
impedance of less than 5° C per watt.

Although this circuit limits the turn-on
current surges to a reasonable level,
some amplifiers will generate extrane-
ous noise at their outputs during turn-
on. You won't know if yours is among
them until you try it out.

L1- \

*>
*‘Sl (SEE TEXT FOR LOCATION)

Physically, the circuit is quite small
(except for Q2 and its heat-sink), and
you may even be able to install it in the
equipment that it powers. Care must
be taken in wiring this circuit because
of the hazardous voltages. Make sure
to properly insulate all live parts. More
information on triacs and slow-start cir-
cuits can be found in the SCR Manual,
Including Triacs and Other Thyristors,
Fifth Edition by D. R. Grafman (General
Electric, 1972). 4
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Fig. 1—Schematic diagram.
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Fig. 2—Timing diagram. Transistor Q1
(not indicated) turns on when C2's
voltage (upper trace) is higher than
Q1's trigger voltage; this discharges
C2. Transistor Q1 also triggers triac
Q2 (middle traces), which delivers
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FULL VOLTAGE

FULL ON

voltage to the output (lower trace).
The output-voltage buildup is best
seen by comparing the “ori" times of
Q2 with the output (solid lower trace)
Just below it; the dashed lines show
input from the a.c. line.

PARTS LIST

Resistors

(All 5%, Y watt, uni2ss otherwise
noted)

R1—3.3 kilohms, 10%, 7 watts.
R2—10 kilohms.

R3—47 kilohms.

R4—4.7 kilohms.

R5—470 kilohms.

R6—1 kilohm, % watt.
R7—220 ohms.

R8—470 ohms.

R9—5.1 kilohms, 5 walts.
R10—180 ohms, 2 watt.
R11—100 ohms, 10%, 1 watt.
R12—5.1 kilohms.

Capacitors

C1—470 pF, 25 V.
C2—0.1 uF, 25 V.

C3, C4—0.033 puF, 600 V.

Miscellaneous

D1 through D4, D6 through D8—
IN4004, 1-A, 400-PIV diodes.

D5—IN4744, 15-V, 10%, 1-watt ze-
ner diode.

Q1—2N4871 unijunction transistor.

Q2—2N5574, 15-A, 400-V triac.

U1—MOC3011, triac opto-coupler
(the MOC3010 can also be used
if R8 is changed; see text).

S1—Switch, single-pole, single-
throw 250 V a.c., sufficient cur-
rent rating (see text).

Heat-sink, heat-sink grease, cabi-
net, solder, circuit board, etc.

Most electronic-parts stores,
such as Radio Shack. will carry the
above. If Q2 is not available locally,
it can be purchased from Solid
State Sales, P.O. Box 74, Somer-
ville, Mass. 02143, (617) 547-7053,
or at 139 Hampshire St., Cam-
bridge, Mass. 02139. U1 can be
obtained from Active Electronic
Sales, P.O. Box 9100, Westboro,
Mass. 01581, or from any supplier
of Motorola semiconductor devices.
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EQUIPMENT PROFILE

TANDBERG
3008A
PREAMP
AND

3009A AMP

Manufacturer’s Specifications

Preamplifier

Frequency Response: Line inputs,
20 Hz to 20 kHz, +0, —0.1 dB; 1.6
Hz to 250 kHz, +3 dB. MM and MC
phono inputs, RIAA 20 Hz to 20 kHz,
+0.2 dB

Maximum Output: 10 V at clipping
level.

THD (New IHF Standard): 0.004%
for MM and MC inputs, 0.003% for
‘Digital Disc" inputs, 0.007% for line
inputs.

Phono Input Sensitivity for 0.5 V
Output at 1 kHz: 1.0 mV input for
MM, 60 wV for MC

Phono Input Overload: 290 mV for
MM, 17 mV for MC.

S/N Ratio: 74 dB, A-weighted, for
MM input; 78 dBA for MC input; 95
dBA for line inputs.

High-Level Sensitivity: 70 mV.

Phono Input Impedances: Selec-
table, 33/47/100 kilohms paralleled
by 20/120/350 pF for MM cartridges:
150 ohms for MC cartridges.

Dimensions: 17 in. W x 3% in. H

13% in. D (43.5cm x 83 cm X
34.9 cm)
Weight: 399 Ibs. (18.1 kg).
Price: $795

Power Amplifier

Power Output: 20 Hz to 20 kHz, 200
watts rms continuous into 8 ohms
330 watts rms into 4 ohms, 456 watts
rms into 2 ohms; 1,512 watts peak
(pulse) power into 0.5 ohm.

Rated THD: Less than 0.05%, 1to 2
ohms; less than 0.01%, 8 ohms

Frequency Response: 007 Hz to
15 MHz, +0, -0.2 dB at 1 watt
output.

S/N Ratio: 94 dB referred to 1 watt
into 8 ohms, A-weighted; 117 dB re-
ferred to 200 watts into 8 ohms.

IM Distortion: Less than 0.05% at
rated output

Damping Factor: 250 wide-band.

Input Sensitivity: 150 mV for 1 watt
output, 2.12 V for rated output.

Slew Rate: 250 V/uS.

Rise-Time: 0.9 uS.

Dimensions: 17 in. W x 3% in. H
x 13% in. D (43.5cm x 8.3 cm X
34.9 cm)

Weight: 25 |bs. (11.3 kg)

Price: $995

Company Address: Labriola Court,
Armonk, N.Y. 10504
For literature, circle No. 90

The 3008A preamplifier and 3009A power amplifier sit at
the top of Tandberg's line of stereo products. These slim,
attractive, Scandinavian-styled components represent the
latest in Tandberg's thoughts about audio design. Their
circuitry employs discrete components (no 1Cs), polyester
capacitors (with low dielectric absorption) and metal-film
resistors in the signal path, and minimal amounts of overall
negative feedback—features believed by many audiophiles
to be necessary for the best sonics.

The 3009A is rated to deliver 200 watts into 8 ohms and a
staggering 1,512 watts (pulsed) into 0.5 ohm. The unit, an
adaptation of the firm's 3006A stereo amplifier, is a monau-
ral, high-current design that can deliver very high power into
speaker loads, even ones with very low impedances. The
low-impedance capability was intended for those who wish
to drive several loudspeakers wired in parallel, or speaker
systems with an intrinsically low load impedance such as
the Apogee Scintilla. (The Scintilla can be configured as a
4- or a 1-ohm speaker, and many audiophiles feel it sounds
better in the 1-ohm configuration.)

The black chassis of the Tandberg amp and preamp are
of rack width but lack mounting “ears.” Each unit stands
only 3% inches high, and their 13%-inch chassis depth is
convenient for placing these components on shelves or wall
units. The 3009A weighs only 25 pounds, unusually light for
a 200-watt mono amplifier

Our samples came with rosewood side panels which
allow two monaural amplifiers to be stacked for stereo use
(single rosewo0d panels are also available). We have since
learned that Tandberg does not recommend this arrange-
ment for optimum performance, but we found it produced
no ill effects

Control Layouts

The preamp’s front panel features a large number of
controls. At the far left are the on/off switch and the head-
phone jack and its volume control. Next come four buttons
which control monitoring and two-way dubbing facilities for
two tape decks. Near the front panel's center are buttons for
the subsonic filter and the tone-control defeat, the bass and
treble tone controls, and buttons for stereo/mono and loud-
ness-compensation switching. At the right is a rotary input
selector, with positions for "Tuner,” "MC" (moving-coil) and
“MM" (moving-magnet) phono cartridges, and "Digital
Disc." At the tar right is a small balance control and a large,
detented volume control

On the preamp's rear panel are the signal, a.c., and
ground connections. The high-level signal jacks include
inputs and outputs for two tape decks, inputs for a tuner and
a CD player, and the main preamp outputs. The phono
stage has separate pairs of jacks for the MM and MC inputs
Loading for MM cartridges is controlled by two toggles, one
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other selecting load capacitances of 20, 120 or 350 pF. The
back panei also features an unswitched a.c. output rated at
600 watts, and three switched outputs rated at a total of 300
watts. A fuse, a switchable 115- or 230-V a.c. input, and a
detachable line cord make up the remainder of this highly
functional back panel

The ampilifier's front panel contains only a power switch,
an LED power-on pilot light just above the switch, and a
second LED mounted at the front panel’s right side, which
serves as a clipping indicator. The rear panel holds nickel-
plated signal input connectors, and five-way speaker bind-
ing posts of somewhat nonstandard design. Like the
preamp, the amp has a detachable line cord

Mechanical Construction
The usual approach to audiophile-component construc:
tion is to make components that are as heavily built as their
professional equivalents, but neater, and to pay little atten-
tion to styling beyond the functional. Tandberg took a differ-
ent course. Instead of the usual, heavy chassis with bolted
| on panels, Tandberg built this amp and preamp around light
but strong (and attractive) aluminum extrusions. The strong-
est ones, logically enough, meke up the front and rear
panels. Lighter extrusions for the sides serve as attachment
'chmts for the side covers and for a number of sheet-metal
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selecting load impedances of 100, 47 or 33 kilohms, and the | subchassis that hold internal components. in place. These

| nents on them is just what y

subchassis, and the liberally vented bottoms, are of thin
dull-finished sheet steel The tops are made of two heavy
slotted extrusions which lock into place, covering the at
tachment screws. This technigue minimizes the number of
screw heads visible on the top and side cover panels, thus
enhancing the components’ appearance, but may lack the
strength of a more "unitized" assembly. All chassis compo
nents are held together with sheet-metal screws rather than
the machine screws which we prefer. While we would not
recommend this construction for professional use (and
abuse), we find it adequately strong for its intended home
applications. The light chassis, dull-steel bottom and inter-
nal structures, and cost-etfective fasteners make it clear that
Tandberg favors external cosmetics over internal overbuild-
ing; audiophiles who wership the innards of their compo-
nents will not be as pleased. We prefer less slick, more
purely functional styling, but all that's a matter of taste

In the rear two-thirds of the amplifier chassis, vertica
chimney-type heat-sink castings flank and support the large
toroidal transformer. The venting of the top and bottom
leaves a number of open areas 0 act as flues for these heat
radiators, making a fan unnecessary despite the amplifier's
slim design

The quality of the major

rcuit boards and the compo- |
d expect for a product in this
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Tandberg’s light but strong
and attractive chassis and
their choice of components
emphasize practical
performance over
impressive overbuilding.

price range. The amplifier's boards are epoxy-glass, with
component-designator screening and solder mask, but they
lack the clean finish and solid mounting that is important to
some enthusiasts. Most resistors are ordinary 5% types, but
there are trimpots and 1% devices where needed for preci-
sion. The 3009A's capacitors include 85° C stand-up elec-
trolytics, polypropylenes, and a huge 2.2-pF Wima MKP cap
used for input coupling. Interconnection between boards is
made via nylon modular plug/socket units with nickel-plated
pins and insulation-displacement wire termination.

The amplifier's power supply uses a large toroidal trans-
former, which not only has a low enough profile to fit in the
slim package, but radiates much less 60-Hz magnetic hum
than conventional, E-l laminated transformers. When the
mono 3008A amplifier was adapted from the stereo Model
3006A, the space vacated by the second channel's driver
board was filled with two additional power-supply electrolyt-
iC capacitors. The resulting complement of four 15,000-wF,
80-V electrolytic capacitors stores the full-wave rectified
output of the 3009A's transformer. This gives a very high
energy storage of 123 joules.

The 3008A preamplitier refines the integration of mechan-
ical structure, user controls, and circuit boards found in the
companion power amplifier. Identical decorative and struc-
tural extrusions are used in both products, but they suit the
preamplifier even better than they do the amplifier. Not only
is the lightweight, screwed-together frame perfectly ade-
quate for the preamplitier, but only one crosspiece is re-
quired to support the inner edges of the 3008A’s four main
circuit boards. The front edges of the forward p.c. boards
are supported by the front-panel controls and switches. The
rear edges of the other two boards have protruding tabs
which fit into slots in the vertical, rear-pane! boards. We
prefer designs in which the circuit boards are firmly
screwed down to spacers or chassis mounting bosses;
even so, this construction is efficient and provides excep-
tional service access.

The preamp’s circuit boards have clean and open lay-
outs, solder mask, and component designators. The two

front p.c. boards are made from what appears to be brown
phenolic material. This material doesn't have the strength
and crack resistance of the epoxy-glass used for the other
two boards.

Component quality is mixed. Tandberg apparently opted
for expensive parts only where they felt there would be
sonic merit in doing so. Among the higher quality compo-
nents are eight very large, 10-pF capacitors and four 4.7-wF
capacitors, apparently made from carefully selected dielec-
tric materials. There are many other board-mounted poly-
propylene and chip capacitors, along with 1% resistors. On
the less expensive side, one can find eight exposed-track
trimmers (subject to problems with dust if they ever need to
be readjusted) and push-on modular connectors. Many
board-to-board audio runs are made via twisted-pair leads
or simply bundled parallel runs. This did not seem too
promising for achieving low crosstalk, but our tests showed
otherwise.

As with the amplifier, the 3008A's controls have a firm but
lightweight action, without the solid, positive feel found in
the controls on more expensive preamplifiers. The step-type
volume control is an ordinary rotary pot, with a toothed
wheel and spring to provide the detents. This action can be
defeated easily if need be. All the rotary control elements
appear to be the inexpensive, popular, and very satisfactory
ones made by Alps.

Preamplifier Circuitry

The preamplifier utilizes two pairs of RIAA amplifiers for
each channel. The moving-coil input goes into an MC input
amplifier whose gain and noise performance are optimized
for low-output, low-impedance moving-coil cartridges. The
MM inputs on the rear panel go into MM phono amplifiers
that have lower gain and whose inputs are optimized for MM
cartridges. Both MM and MC input signals are applied first
to flat pre-preamplifiers before being routed to a passive,
high-frequency RIAA equalizer. The low-frequency portion
of the RIAA equalization is provided by feedback around the
second phono-amplifier stage. Input overload from pre-
equalized square waves, a common problem in pre-pream-
plifiers, is avoided here by relatively low gain and very high
(£ 32 V) rail voltages. (Tandberg was wise to use discrete
transistor circuitry; these voltages would not be possible
using common low-noise integrated circuits.) To prevent
d.c. oftset, the phono preamp's output at the selector switch
uses capacitive coupling, as opposed to the popular servo-
amplifier approach. Four large, rectangular, 4.7-uF polyes-
ter coupling capacitors are firmly mounted on the preampli-
fier's circuit board.

The discrete transistor circuits in the phono section and in
the line output stage are very simple, using only five to
seven bipolar devices per gain block. An unusual feature is
the single-transistor emitter-follower unity-gain buffer used
on all line inputs except CD. These buffers' low output
impedance probably is the reason we did not find the
crosstalk that the interior wiring led us to expect.

Amplifier Circuitry
As mentioned above, the 3009A design is a mono conver-
sion of Tandberg's highly regarded 3006A stereo amplifier.
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We liked the preamp’s
convenience, the amp’s
combination of high power
and light weight, and the
sound of both units.

Like the 3006A, this amplifier uses MOS-FET output transis-
tors. MOS-FETs have several advantages, including a re-
gion with a negative thermal characteristic. This means that
their internal resistance rises as ‘hey become hotter, which
tends to turn them off. (Bipolar devices, on the other hand,
have a positive thermal characteristic, which necessitates
additional circuitry to make them thermally stable.) in addi-
tion, MOS-FETs tend to have greater bandwidth than bipo-
lars, and can switch on and off at higher frequencies.

MOS-FETs may not be inherently superior to bigolar tran-
sistors, but every MOS-FET amplifier we have tested han-
dles very high frequencies, particularly square waves, with
much less strain than bipolar amplifiers do. MOS-FET ampli-
fiers usually clip more cleanly, and mutual conduction is
generally not evident until very high frequencies (around
100 kHz). MOS-FET amps run hotter at all levels and require
higher rail voltages.

The eight MOS-FET output devices that made up the
stereo 3006A’s two channels are tied in parallel to make up
the 3009A's single output. Paralleling the output stages
doubles their current-delivery capacity, greatly enhancing
their ability to drive low-impedance loads. Paralleling output
stages can be done more easily with MOS-FET outputs than
with bipolar transistors; paralleling two bipolar output stages
would impose heavy current-delivery demands on the driver
stage. MOS-FETs, on the other hand, require very little
current compared to bipolar devices, even at high frequen-
cies. A single driver stage, carried over from the 3006A, has
adequate power to drive the 3009A's two paralleled MOS-
FET output stages.

The 3009A incorporates 28 discrete transistor devices
and field-effect transistors (FETs) in the amplification chan-
nel, not to mention those found in the power supply. servo
circuit and clipping indicator. The signal path begins as the
input feeds a dual-complementary, single-ended FET input.
(It is not a differential input, the kind very commonly found in
amp designs these days.) Next, the signal goes to four
complementary gain and level-shift stages. These are con-
nected like four independent cascaded amplifiers, each
depending on local feedback only. The signal then goes to
a driver with three emitter-foliower stages. each with ex-
tremely low current gain. Associated with that triple emitter-
follower are a pair of transistors used to set output-stage
bias. This group provides the drive for the paralleled output
MOS-FETs (four up and four down) via individual 680-ohm
resistors to their gates.

Tandberg's error-correction circuit is a bit unusual. The
output signal is linked to the bases of two transistors. In our
reading of the schematic, these two transistors form a bias-
setting circuit, where the output signal is amplified and
applied to the drivers in such a way as to generate negative
feedback around the unity-gain output stage. (To have neg-
ative feedback around a unity-gain stage requires amplifi-
cation of the feedback signal itself.) Tandberg, however,
describes the two-transistor circuit as a comparator which
generates a feed-forward error-correction signal, because
the correction signal can be greater than the output of the
first emitter follower, and thus the entire circuit can have a
negative output. A distortion-nulling pot at this point trims
the compared gain for minimum distortion and, Tandberg

says, for unity gain. Whether feedback or feed-forward is the
method, the 3009A's ultra-low output impedance and distor-
tion, plus its ringing on square waves when driving a capac-
itive load, indicate to us that some form of error correction is
in use around the output stages. However one views Tand-
berg's actual signal-correction method, it functions very
well, particularly at high frequencies.

The 3009A’s circuitry eliminates d.c. offset by means of a
large input-coupling capacitor. The circuit includes a servo
amplifier by which the service technician can adjust a trim-
pot to null d.c. When fault conditions (including overdrive
and short-circuits) are sensed, speaker relays open. These
relays employ contacts coated with 24-karat gold. Because
gold p ating is usually very thin, it disappears after the
relays open several times under full power. Coauthor Clark's
experience in developing clean relay switching for compar-
ators led him to conclude that gold plating is best applied to
low-level circuits, where big arcs that vaporize gold plating
don't occur.

The output stage is wired directly to the output terminals,
without a conventional output-decoupling network. The main
feature of the conventional network is a series inductor
which, at supersonic frequencies, isolates the amp from
highly capacitive loads which might cause it to oscillate.
This series inductor (r.f. choke) circuit can also affect the
upper audio frequencies, causing a slight isolation at fre-
guencies as low as 10 to 20 kHz, thus lowering the damping
factor in this range.

Tandberg's design avoids the shortcomings of output-
decoup ing networks, but it is influenced by capacitive out-
put loads despite the lack of overall negative feedback.
Since our tests, Tandberg has introduced a modification
(now present in all production units) to limit this influence to
the ringing we observed, and prevent oscillation without
resorting to the more common inductive circuit. The modifi-
cation places a series-connected resistor and capacitor in
parallel across the outputs. This terminates the amplifier at
supersonic frequencies, yet does not limit the unit's excel-
lent damping factor.
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The amplifier easily meets
and exceeds its power
ratings. For instance,
continuous power into

0.5 ohm is 684 watts,

an outstanding figure.

| MC INPUT

MM INPUT

Fig. 1—RIAA response,
3008A preamplifier. Top
curve is MC input with
100-ohm load; bottom
curve is MM input with
47-kilohm load.

Preamplifier Measurements

Measured from input to main output, using a standard IHF
load, the left channel’'s phono gain was 52.6 dB for the MM
input and 73.8 dB for the MC jack. IHF sensitivity, measured
from input to main output, was 0.1 mV for the preampilifier's
MC input, 1.2 mV for MM phono, and 17.4 mV for all auxiliary
line-level inputs.

Signal-to-noise ratios were measured next. The A-weight-
ed measurements included 80.5 dB for the MM phono input
and 70.5 dB for the MC phono input—both very good.

Phono overload for the standard 1-kHz input signal was
330 mV at the MM input and 17 mV at the MC input.
Overload for the auxiliary stage, measured from auxiliary
input to main output, was a high 12.0 V, in keeping with
Tandberg's attempt to provide a high overload for the out-
puts of Compact Disc players. “Line in" input overload in a
preamp is only of concern when the selected input is ampli-
fied before being applied to the volume control. With direct
application to the volume control, the signal is attenuated
before it can cause an overload. The 3008A, however, has
buffer amplifiers and, if selected, an active subsonic filter
ahead of the volume control.

Phono RIAA equalization error initially measured +=1.0
dB, 20 Hz to 20 kHz, but this was for a very early production
unit. Replacing two resistors brought our test unit up to par
with current production, with an improvement in this mea-
surement to =0.3 dB for the MM input and +0.2 dB for the
MC input, 20 Hz to 20 kHz, as shown in Fig. 1.

Channel-to-channel crosstalk in the phono section was
found to be greater than —49.5 dB in the MC phono section
and —49.0 dB in the MM section, both from 20 Hz to 20
kHz. This is a respectable figure for any preamp.

The line amplifier section's THD + N was found to be less
than 0.014%, 20 Hz to 20 kHz, at 10 V output using either a
normal or IHF load. On the oscilloscope, the distortion

appeared primarily as low-order harmonics and was fairly
constant across the audio band.

Amplifier Measurements

The 3009A was first run for one hour at 33% of rated
power (about 66.7 watts per channel) into 8-ohm loads with
a 1-kHz test signal. The chassis top became warm, but the
amplifier didn't thermally shut down.

Voltage gain was found to be 28.9 dB. This requires an
input of 1.44 V for full power into an 8-ohm load. The IHF
sensitivity for 1 watt into 8-ohm loads at 1 kHz was 102 mV.

Power output from 20 Hz to 20 kHz for a variety of load
conditions is shown in Table I. The amplifier easily meets
and exceeds the manufacturer's specified continuous pow-
er ratings at 8, 4, and 2 ohms. Continuous power into 0.5
ohm is a very strong 684 watts, an outstanding figure.
Dynamic headroom measured 1.1 dB (45.2 V, 255.0 watts)
relative to 200 watts rated power into 8 ohms. The 4-ohm
IHF headroom was 1.3 dB (44.4 V, 449.0 watts). These
figures indicate a power supply with tighter-than-usual volt-
age regulation.

Our standard test of peak output current utilizes a 20-mS
pulse (repeated at a 0.5-S rate) driving one channel of the
amplifier into a 0.1-ohm load. Under these conditions, the
3009A delivered 7.1 amperes rms (right channel), a low
figure for instantaneous rms current delivery among high-
powered amps on the market today. Yet, at 0.5 ohm, the
Tandberg delivered a staggering 37 amperes rms of cur-
rent, which is a record for amplifier current delivery on our
test bench. Most amplifiers we have tested put more current
into a short than any other load. The delivery of 37 amperes
rms (52.3 peak amperes) into 0.5-ohm loads basically con-
firms Tandberg's claim that the 3009A has 55-ampere peak
output capability. It is theoretically conceivable that the
protection circuitry could mistake a highly reactive, low-
impedance load as a short and limit the ampilifier's output.
This would be a most unusual condition, however, and we
did not encounter it in practice.

Operating the amp at rated output power, the maximum
total harmonic distortion plus noise (THD + N), 20 Hz to 20
kHz, measured 0.049% for 8-ohm loads (at 40.0 V/200
watts), 0.029% for 4-ohm loads (at 36.3 V/330 watts), and
0.033% for 2-ohm loads (at 30.0 V/450 watts). Measure-
ments at lower levels all indicated lower distortion, as shown
in Table 11.

The 3009A produces an exemplary 20-kHz, full-power
square wave. The lack of an output network allows the
3009A to maintain a high damping factor at supersonic
frequencies, resulting in great control of the rise-time and
overshoot of the 20-kHz square wave. The low-frequency
damping factor measured 264 for 8 ohms and remained at
101 up to 20 kHz for the wide-band damping factor. Figure
2 illustrates the 3009A's 20-kHz square-wave response at
rated power, 200 watts per channel, into 8 ohms. Rise-time
is less than 1 uS. The slew rate is asymmetrical, 177 V/pSin
the positive direction and 160 V/uS negative, as measured
on a 50-MHz oscilloscope. IHF slew factor into 8 ohms was
a very high 10.0 (200 kHz). Adding a 0.1-pF capacitor in
parallel with the 8-ohm output load caused considerable
ringing, as shown in Fig. 3. However, capacitors as large as
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The Tandberg amp’s wide
sound stage and its
three-dimensional field
were remarkable, and the
preamp delivered the same
spacious sonics.

2.5 uF only lower the ringing frequency, with no significant
increase in distortion of a sine-wave output at 20 kHz.

The 1-watt frequency response into 8 ohms shows the
amplifier to be well within 0.1 dB from 20 Hz to 20 kHz.
The -3 dB points are about 400 kHz at the high-frequency
end and 0.17 Hz at the low end. Input impedance is some-
what frequency-dependent, measuring 105 kilohms at 1
kHz and 39 kilohms at 20 kHz.

The IHF signal-to-noise ratio, which is A-weighted noise
referred to 1 watt output into 8 ohms, measured an excellent
91.9 dBA.

Crosstalk measurements generally do not apply to mono-
phonic amplifiers, but we measured the crosstalk possible
when two Tandberg units were mounted together in the
optional rosewood frame. Crosstalk versus frequency was
measured by driving one amp and measuring the leakage
into the other, with the unused input terminated by a 1-
kilohm resistor. Even with one amp stacked on top of the
other, the separation between the two was greater than 99.6
dB from 20 Hz to 20 kHz!

Use and Listening Tests

Equipment used by coauthor Greenhill to evaluate the
Tandberg 3008A preamp and 3009A amplifier included a
Linn Sondek turntable with a Magnepan Unitrac 1 arm,
Accuphase AC-2 moving-coil and Shure V15 Type V-MR
cartridges, a Philips Compact Disc player, a Mark Levinson
ML-7 reference preamp, and Mark Levinson ML-9, Onkyo
M-510, Classé Audio DR-3 and Bryston 4B solid-state pow-
er amps. Apogee Scintilla, Snell Type A-lll, and Jung/Ran-
dall-modified Dahlquist DQ-10A loudspeakers were used.
Tandberg's recently developed speaker wire and intercon-
nect cable were supplied to Greenhill for the listening evalu-
ation; the cable employs a proprietary dielectric insulation
material developed by Norwegian chemical and petroleum-
product manutacturers.

The 3009A amplifier's speaker terminals do not accom-
modate heavy audiophile speaker cables or many types of
speaker-connector hardware. After some experimentation,
we settled on single banana plugs, which made adequate
electrical contact even though they could not be pushed in
all the way (because each terminal post's inner well is a bit
too shallow). Spacing between the terminals is too narrow
for double bananas. We feel bare wires don't make optimal
contact, either, because the ridge on the knurled plastic
clamp that forces the wire against the terminal's metal base
deforms betfore sutficient pressure is generated. Spade-lug
wire terminators were tried, but the pressure on the one-
sided contact still seemed low to us for the rated 55 peak
amperes.

If one or more pairs of Tandberg 3009As are used in a
system, they should be turned on in sequence rather than
simultaneously. This is true for most high-power amplifiers
that don't contain turn-on surge-limiting circuitry.

Subjectively, Clark was struck by the sexy Scandinavian
styling of two 3009A amps stacked one atop the other with
the rosewood side panels. He also admired the thermal
cooling vents and the reworked back panel, which lent the
product a sort of modified “hot rod” quality.

Clark auditioned these components in his home system,

and in his special listening room whose design was based
on a study by the International Electronics Commission
(IEC). The amplifier was interfaced with a number of differ-
ent kinds of equipment, including Fried Studio IV speakers.
Clark found the easy, sparkling sound matched his visual
reactions to the product. He also found the 3008A preamp
to have fast, detailed sonics that matched the amplifier's.
Other audio professionals visited Clark's listening room and
drove a pair of 813B Urei monitors with the 3009As. They
were very impressed by the amplifier's power, especially
considering its small size, and said the 3009A was the most
powerful-sounding amp they had yet heard driving these
massive speakers!

In Greenhill's evaluation, the two amplifiers were kept six
feet apart, short speaker-cable runs were employed, and
the units were gain-matched to a number of other fine
amplifiers for open testing. Greenhill found the Tandberg
amplifier's bass response seemed slightly less defined over
his reference Snell Type A-lll speakers. The Tandbergs

Fig. 2—Response of
3009A amplifier to a
20-kHz square wave, at
200 watts into 8-ohm
load. (Scales: Horizontal,
10 pS/div.; vertical,

20 V/div.)

Fig. 3—Same as Fig. 2,
but showing effect of a
0.1-uF capacitor across
the load.
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These new products are
two of the best-designed
and best-performing
components we've tested
for Audio.

could not deliver the high sound pressure levels of the
higher rated (at 8 ohms) Onkyo M-510, nor did they deliver
as much depth of imaging as two Classé Audio DR-3s. Yet
the Tandbergs excelled in all other areas, showing remark-
able sound-stage width and ability to separate singers and
instruments in a three-dimensional field. This high definition
may be attributable to the dual-mono design, with its ab-
sence of crosstalk. The preamp delivered the same spa-
cious sonics, with midrange speed and detailing, while
being free of midrange brightness.

The amps were then transported to another system, com-
posed of Quad ESL-63 electrostatic loudspeakers, a Spec-
tral DMC-10 (Gamma version) preamp, Krell KMA 100 mono
amplifiers, Monster Cable interconnects, and Randall
speaker wire. The audiophile who had assembled this sys-
tem found the Tandbergs' sound accurate, although the
Krell amplifiers (which cost more than twice as much as the
3009A pair) just edged out the 3009As by playing with
“greater air, more ambience and definition in the highs,”
whereas the Tandbergs produced "smoother highs with
less definition.” For him, the Tandberg amps represented an
excellent value.

After living with the 3009A amplifiers for more than two
months, Clark ran a series of controlled, double-blind listen-

TABLE | |

Maximum power output at 0.1% THD + N,20Hzto
20 kHz, 3009A amplifier.

Load, Current, Continuous  IHF Dynamic

Dhms Voltage ~Amps rms  Power, Watts Power, Watts
452 8.7 255 359

4 44.4 106 449 402

2 372 186 692 414

1 286 286 818 286

05 185 37.0 684

01 20 71 5

ing tests. He made 16 identification attempts over a 1%-
hour listening session, using a Bryston 4B (dual-mono)
amplifier for comparison. The results were 12 correct out of
16 trials, a statistically significant score. (We consider a
score statistically significant when there is less than one
chance in 20 of that score’s being due to random guessing.)

In the same room at a later time—and using the same test
records, amplifiers, and order of presentation of test trials—
Clark tried to replicate this feat. During this second attempt,
he achieved only seven correct identifications out of 16
trials, which we consider a statistically nonsignificant resuilt.
Because all conditions were held the same for these two
tests, he felt it reasonable to combine the test results for a
total of 19 correct out of 32 trials, again a result we do not
consider significant.

In an attempt to resolve the different outcomes of the two
Clark tests, Greenhill ran additional controlled listening ses-
sions with the 3009As. Over a two-week period, he carried
out six more tests, consisting of 208 controlled, double-blind
A/B/X comparisons, gain-matching the Tandbergs with two
other expensive amplifiers—the Levinson ML-9 and the On-
kyo M-510.

If one separately analyzes each of the different listening
tests we conducted, involving a total of 240 controlled trials,
one sees there were no statistically significant sonic differ-
ences found between the Tandberg and the other amplifi-
ers, some of which cost twice as much as the 3009As. This
finding suggests that increasing the number of listening
tests over our usual 16 trials will not necessarily uncover a
subtle sonic difference between amplifiers.

On the other hand, our subjective listening sessions left
us highly impressed by the sonics of both Tandberg prod-
ucts. Over and over, we used both amp and preamp in our
reviewing and for recreational music listening—which s
what audio is about, after all! The 3008A preamplifier was
more convenient to set up, use, and demonstrate than other,
more expensive but perhaps less elaborate preamps. We
particularly liked the preamp’s headphone controls. As for
the amplifier, two 3009As were lighter and easier to set up
than many heavy audiophile stereo amplifiers, and were at
least as powerful!

The 3009A provided clean, effortless sound. Greenhill
found over the months that these amplifiers continued to
deliver outstanding transient speed and sound-stage width,
with pinpoint instrumental placement, even though the re-
sults of the extensive double-blind tests revealed no distinc-
tive sonic “fingerprint” for the amplifier which could be
shown with statistical significance.

We feel very positive about these two new products from
Tandberg. They are two of the best-designed, best-perform-
ing components we have tested for Audio. The 3008A pre-
amplifier offers the prospective buyer a clever electronic
design and outstanding functionality. The amplifier, which
easily qualifies as a serious audiophile product, utilizes a
paralleled MOS-FET output stage to deliver exceptional
high-current performance, superb high-frequency re-
sponse, and high power in a lightweight chassis at a rea-
sonable price. We have only praise for the 3009A’'s sharp
design and hot-rod performance.

Laurence L. Greenhill and David L. Clark

THD + N (%) at rated output, 3009A amplifier.

_ 8 Ohms, 4 Ohms, 2 Ohms,
Freg., 200 wpc, 330 wpc, 450 wpc,
Hz 40V 36.3V 30V
20 0.019 0.016 0.023
200 0.019 0.016 0.020
2k 0.020 0.016 0.019
20k 0.049 0.029 0.033
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Video Club! That's less than the price of a
single movie ticket, less than the price of
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FQUIPMENT PROFILE

TECHNICS
EPC-205CMk4
CARTRIDGE

Manufacturer’s Specifications

Type: Moving magnet, with disc mag-
net and one-point suspension Sys-
tem; in “universal” plug-in headshell
(Also available as P-mount, without
shell )

Magnetic Circuit: All "HPF" core
precision-polished finish

Cantilever: Tapered boron pipe

Damper: TTDD (Technics Tempera-
ture Defense Damper).

Magnet: Neodymium; magnetic ener-
gy. (BH)max equals 35 mG+Oe

Frequency Response: 5 Hz to 100
kHz; 15 Hz to 70 kHz, =3 dB; 20 Hz
to 15 kHz, +0.5 dB

Temperature Characteristics:
20°C, *05dB at 10kHz, +2 dB at
20 kHz

Output Voltage: 25 mV at 1 kHz at

3.5 mV at 1 kHz at 5 cm/S, zero to
peak, 45° velocity
Channel Separation: Greater than

5 cm/S, zero to peak, lateral velocity; |

25 dB at 1 kHz; greater than 20 dB at
10 kHz

Channel Balance: Within 0.7 dB at
1 kHz

Compliance: 12 x
(100 Hz)

D.c. Resistance: 500 ohms.

Inductance: 240 mH

Impedance: 1.6 kilohms (1 kHz)

Recommended Load Resist-
ance: 47 kilohms.

Recommended Load Capaci-
tance: Less than 200 pF

Stylus Tip: 02 x 0.7 mil, elliptical;
0.07-mm square-block diamond tip.

10 ° cm/dyne

Effective Moving Mass: 0.109 mg.

Tracking Force Range: 125
grams, +0.25 gram

Overhang Adjustment Range: 52
mm, +3 mm.

Angle Range of Cartridge Incli-
nation: +2°

Replacement Stylus: EPS-205EP4

Weight: 155 grams

Price: $280; P-mount version (EPC-
P205CMk4), $250.

Company Address: One Panasonic
Way, Secaucus, N.J. 07094.

For literature, circle No. 91

The difficulty of installing and align-
ing phono cartridges is one of the ma-
jor barriers to replacing and upgrading
them, and there is a definite trend to-
wards simplifying this process. Several
conventionally mounted cartridges
come with special alignment tools, and
the plug-in P-mount system (which re-
quires virtually no adjustment) is grow-
ing in popularity. But the oldest ap-
proach to the problem is to integrate
the cartridge and the arm or headshell.

The Mk4 version of the Technics

205C moving-magnet cartridge exem-
plifies this trend. It is available both as
a P-mount cartridge and integrated
into a “universal” shell that fits all “S" or
'J" shaped arms which accept a stan-
dard shell design. | tested the latter
version. The primary advantage of this
integrated type is the ease with which
both the overhang and azimuth align-
ment can be set with a single screw.
The most significant improvement
claimed for the Technics EPC-205CMk4
over the previous 205C models is its

super-lightweight cantilever, made out
of atapered, pure boron tube; the met-
al has been crystallized and then pro-
cessed into a cantilever with a laser
beam. This design results in a dramat-
ic reduction in the effective tip mass,
which is 0.109 mg. My measurements
confirm the extreme stiffness of the tiny
cantilever tube, which measures 8 mils
in diameter at the tip and only 10 mils
near the disc magnet. Care should be
exercised when handling the cartridge
or placing the stylus on the record,
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inasmuch as pure boron is a bit brittle
and the cantilever could be fractured if
the stylus is dropped on a vinyl record
more than three times or so.

The core material used in the mag-
netic circuit is "HPF" (a registered
trademark), finely polished for superior
high-frequency response to realize the
flat transmission characteristics of an
electric generator part. The armature
magnet is made from neodymium—a
trivalent metallic element of the rare-
earth group—which has extremely
strong magnetic energy [(BH)max
equals 35 mG-Oe]).

Butanol rubber is used for the damp-
er on the majority of phono cartridges.
Its major drawback is that it is tem-
perature-sensitive. Technics devel-
oped a special material for the damp-
er, called “TTDD" (Technics Tempera-
ture Defense Damper), which is quite
insensitive to temperature variations.

The elliptical, nude-diamond stylus
tip measures 0.2 x 0.7 mils and is only
4 mils across the flat area.

Like all Technics phono cartridges,
the EPC-205CMk4 comes in a plastic
box which also contains the usual as-
sortment of mounting screws, stylus
brush, screwdriver, and removable
stylus guard. Also supplied is a printed
frequency response curve which ap-
pears to be a general one but is actu-
ally made by the cartridge at hand,
according to Technics

Measurements

The EPC-205CMk4, which comes
mounted in its headshell, was plugged
into a fairly light S-shaped tonearm that
is a part of the EDS 25F turntable. The
Dennesen Geometric Soundtracktor
was used to orient the cartridge in the
headshell and tonearm.

Laboratory tests were conducted at
an ambient temperature of 70° F
(21.11° C) and a relative humidity of
70%, =3%. The tracking force for all
reported tests was set at 1.25 grams,
and anti-skating force was 1.5 grams.
The cartridge load was 47 kilohms and
about 175 pF capacitance for all the
tests. (The EPC-205CMk4 cartridge,
incidentally, appears to be slightly ca-
pacitance-sensitive.)

As is my practice, | made measure-
ments on both channels, but only those
for the left channel are reported unless
there is a significant difference be-

Fig. 1—
Frequency

response
(top curve) and
separation as
measured by
two test discs
(bottom curves).

\
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Fig. 2—Response to a
1-kHz square wave.

P
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tween the two channels, in which case
both are reported.

Frequency resporse, using the CBS
| STR-170 test record, is +0.25, -15
dB from 40 Hz to 20 kHz (Fig. 1). Sepa-
ration is 26.5 dB at 1 kHz, 20.5 dB at
10 kHz, and 19 dB at 20 kHz. Using the
JVC TRS-1005 test record, frequency
response from 1 to 20 kHz is practical-
ly identical to that using tne CBS disc,
but the separation from 1 to 20 kHz is
not only better, but quite remarkable:
35 dB at 1 kHz, 25 dB at 10 kHz, and
22 dB at 20 kHz. These data indicate
that the EPC-205CMk4 has excellent
frequency response and very good
high-frequency separation
The 1-kHz square-wave response
(Fig. 2) is relatively flat; the ringing
shown is on the test record at about 42
kHz, and was probably generated by
the cutter head when the master was
cut. The arm/cartridge low-frequency
lateral resonance is 5.5 Hz, and the
vertical resonance is alsc 5.5 Hz; botn
were measured with the EDS tonearm.
The high-frequency resonance is at
about 34 kHz. Despite the unusually

low lateral and vertical resonant fre-
quency, | did not hear any mistracking
or distortion at any time. However,
there seemed to be a hint of instability
when some 12-inch, 45-rpm records
were played.

Using the Dynamic Sound DMA-1
dynamic mass analyzer, | measured
the arm/cartridge dynamic mass as 21
grams and the dynamic vertical com-
pliance as 40 x 10 cm/dyne at the
vertical resonant frequency of 5.5 Hz
The effective mass of the tonearm is
5.5 grams. The vertical stylus angle
measured 24° for each channel. Lightly
tapping the elevated tonearm elicited
no microphonics, indicating that the
cantilever assembly has an extremely
low mass.

The following test records were used
in making the measurements: Shure
TTR-103, TTR-109, TTR-110, TTR-115,
and TTR-117; Columbia STR-100, STR-
112, and STR-170; JVC TRS-1005; Mi-
cro-Acoustics TT 2002; DIN 45.549;
Or:ofon 0001 and 0003, and EIAJ 31-1.

Other measured data are: Wt., 15.8
grams. D.c. resistance, 560 ohms; in-
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Test data indicate that
the EPC-205CMk4 has
excellent frequency
response and very good
high-frequency separation.

“”__“

17 preamplifier, two VSP Labs Trans- i Overture," with th_elr very high record

ductance, 240 mH. Opt. tracking force
1.25 grams. Opt. anti-skating force, 1.5
grams. Output, 0.706 mV/cm/S. IM dis-
tortion (200/4000 Hz, 4-to-1): Lateral
(+9dB), 1.2%; vertical (+ 6 dB), 2.6%.
Crosstalk, 26.5 dB with CBS STR-170
and 32 dB with Shure TTR-109. Chan-
nel balance, 0.5 dB. Trackability: High-
freq. (10.8 kHz, pulsed), 30 cm/S; mid-
freq. (1000 and 1500 Hz, lateral cut)
25 cm/S; low-freq. (400 and 4000 Hz
lateral cut), 30 cm/S. The 300-Hz test
band of the DIN 45.549 test disc was
tracked cleanly to 100 microns (0.01
cm) in the right channel and 120 mi-
crons (0.012 cm) in the left. This is
quite an achievement for the cantile-
ver; not so very long ago, 60 to 70
microns was considered very good for
any cartridge. The EPC-205CMk4 was
also able to play all the test bands on
the Shure Obstacle Course Era lll, Era
IV and Era V test records, certainly
another remarkable feat

Use and Listening Tests

The equipment used in the listening
tests included the Technics EPA-A250
(S-shaped) interchangeable tonearm,
attached to the Technics EPA-B500
tonearm base and mounted on a Tech-
nics SP-10MkIl turntable. Also used
were the Audio-Technica AT666EX
vacuum disc stabilizer, the Amber FF

Mos 150 amplifiers (each used in the
300-watt mono mode), Discrete Tech-
nology speaker cable and intercon-
necting cable, a pair of B & W 801F
loudspeakers, and the Technics
SL-P10 CD player. Extensive listening
tests were done before and again after
the laboratory tests. In the pretest lis-
tening period, | also used the EDS-25F
turntable with its own tonearm

The low-frequency resonance of the
EPC-205CMkK4, in combination with the
Technics tonearm described above
was 6 Hz. This is the same resonance
frequency exhibited by all other re-
cently tested cartridges when mounted
in this arm, and ordinarily such a com-
bination would have problems with
record warps which cycle at about this
frequency. However, at no time did |
encounter any problem of mistracking
or distortion during many hours of lis-
tening, whether | used the anti-reso-
nance device or not—a tribute to the
arm’s design

While listening to a wide variety of
recordings, | noted, in particular, the
excellent sonic clarity and lack of de-
tectable coloration. Bass response
was tight and well defined. Transient
response and tracking ability, as well
as applause definition, were excellent.
The cannon shots on the Telarc 1812

1

ed velocity, were reproduced without a
bit of difficulty—all sounded very natu-
ral. Stereo imaging and depth were
very good. The human singing voice
was reproduced rather well and
sounded better than on many expen-
sive phono cartridges. All in all, the
EPC-205CMk4 acquitted itself rather
well and sounded silky and pleasing

As | had done on occasion in the
past, | compared two analog records
with their CD versions, where both had
been derived from the same digital
master tape. On Beethoven's Sympho-
ny No. 3 (Eroica) (O. Suitner, Staatska-
pelle Berlin, Denon OX-7202-ND PCM
on LP and C-37-7011 on CD), the car-
tridge reproduced this recording quite
accurately, as it did the Mussorgsky
“Pictures at an Exhibition” and “Night
on Bald Mountain” (L. Maazel, Cleve-
land Orchestra, Telarc 10042 on LP
and CD-80042 on CD)

After having played numerous re-
cordings, | am firmly convinced that
Technics' moderately priced EPC-
205CMk4 is a genuinely “musical
phono cartridge that faithfully repro-
duces every nuance present on a rec
ord. Anyone looking for an excellent
phono cartridge at a moderate price
should consider it a superb choice.

B. V. Pisha
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To demonstrate reactive
load proficiency, Harman
Kardon has developed a
3-dimensional graphic
technique that exhibits
amplifier output voltage
(Volts), load impedance
(Ohms) and current phase
(Degrees).

HIGH CURRENT CAPABILITY...
THE PROVEN POWER
REQUIREMENT

While most manufacturers design their am-
plifiers to produce the best possible FTC
power ratings, Harman Kardon designs
equipment to produce the best possible son-
ic quality. FTC power ratings are de-
termined by the continuous power
an amplifier can drive into a resis-
tor—typically 8 Ohms—which is
supposed to represent a loud-
speaker load. However, when actu-
ally playing music, a speaker does
not react like a simple resistor. A low
frequency transient can make a
nominally rated 8 Ohm speaker in-
stantaneously demand 6 times as
much current as an 8 Ohm resistor.
For this reason every Harman
Kardon amplifier and receiver incor-
porates High instantaneous Current
Capability (HCC) to properly drive
any loudspeaker system, regardless
of its impedance.

REACTIVE LOAD PROFICIENCY
Recently, some manufacturers have
tried to imitate Harman Kardon's
HCC, and show improved power
ratings in 4 and 2 Ohm resistive loads.
However, they are not providing a
third, critical dimension of loud-
speaker drive potential—the ability
to drive reactive loads.

By only designing for resistive loads,
the amplifier will only be able to
drive loudspeakers under very specific con-
ditions: When they draw current totally in-
phase with the music (voltage) signal. How-
ever, loudspeakers are nearly always drawing
a current that is out-of-phase with the music
(voltage) signal, which dissipates higher in-
ternal power. Amplifiers not capable of with-
standing this dissipation must have output
protection, usually in the form of current lim-
iting. This ultimately results in significantly
less power driven into the loudspeaker. As a
result, peak music signals sound less power-
ful and the full potential of the loudspeaker is
not realized.

NOT ALL COMPACT DISC
PLAYERS ARE CREATED EQUAL

The compact disc medium is capable of ele-
vating sonic standards to new levels. How-
ever, all compact disc players do not deliver
the same quality of sound. Harman Kardon,
renowned for superior quality audio/video
components, applied their carefully devel-
oped design philosophies to the sonically
superior HD500.

The digital sections of compact disc players
are all basically the same, comprised primar-
ily of integrated circuits (ICs). To create a su-
perior sounding product, Harman Kardon
paid particular attention to the design of the
analog output section.

The most significant problems inherent in
the compact disc medium are ultrasonic sig-
nals, known as “alias error”” Most digital-to-
analog converters employ a digital filter that
suppresses these ultrasonic signals by
40dB. But, even at 40dB below the music,
these signals cause the conventional analog
sections to create highly audible intermodu-
lation (IM) distortion.

To reduce this M, conventional designs try
to remove as much of the ultrasonic signals
as is possible. Some manufacturers use digi-
tal filtering, but the result is a "processed”
sound quality, lacking in detail. Others em-
ploy steep multi-stage 2-dimensional sound-
ing analog filters with high negative feed-
back: This method produces severe phase
shifts at mid-range and high audio frequen-
cies, in addition to producing transient inter-
modulation distortion (TIM).

In sharp contrast, Harman Kardon developed
an analog output section with exceptionally
low IM, so that audible effects from the sig-
nals are virtually eliminated. A simple analog
filter was then added to gradually reduce
these ultrasonic signals. In addition, this sec-
tion utilizes no negative feedback, which al-
so eliminates TIM, yielding 3-dimensional
imaging and clear, crisp sound.

For ease of operation, the HD500 is equip-
ped with a full-function infra-red wireless re-
mote control, which duplicates all of the front
panel functions. The HD500 has been care-
fully designed to complement the sound and
look of all Harman Kardon audio/video com-
ponents. The Harman Kardon HD500...
Created better than the rest.
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The gymnast, poised on the balance beam,
knows e
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While all gymnasts aspire to perform the most
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same is true of compact d/sc players. The digita
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The analog section of the Harman Kardon
HDS500 compact disc p r has
with attention to subtle details, using only the
most sophisticated circuitry and |
discrete components. The result is breathtaking

dynamic range, startling realism and
class performance every time.

Visit your local Harman Kardon dealer and judge
for yourself...The HD500




UPERIOR
ETAL TAPE

ETAL FOR THE
RICE OF CHROME

OBALT-DOPED
ZRRITE TAPE

For the first time in fifteen years a new tape
technology has been introduced into the
market. Newly developed, patented proces-
ses enable Triad—one of only four companies
worldwide with proprietary formulations for
the manufacture of audio tape—to offer son-
ically superior audio tapes at lower costs.

SUPERIOR METAL TAPE

The MG-X90 is a metal tape for the metal po-
sition. Fine crystals form needle shaped fer-
rous hydroxide particles which are near per-
fect in uniformity of size and composition.
This advanced formulation allows the MG-X
to deliver uncommonly high coercivity (1150
Oe) and retentivity (3300 G). The unique pa-
tented process that is employed in the man-
ufacture of MG-X allows this pure metal tape
to be offered to the consumer without the
necessity of paying the premium associated
with metal tape. Triad's MG-X defines new
parameters of performance.

METAL FOR THE PRICE OF CHROME
The EM-X90 formulation, a metal tape for the
high bias (CrO2) position, offers true metal
tape at the price of chrome. A technologically
advanced process, which has garnered 20
worldwide patents, is utilized on EM-X90. The
same process of forming needle shaped fer-
rous hydroxide particles is utilized as on the
MG-X; however, the crystals that are formed
are subsequently divided to reduce the tape's
coercivity and allow its use in the high bias
position. EM-X offers a high MOL (315Hz,
+5.0dB) and impressive SOL (10kHz,
-3.0dB). Since metal tape is used in the high
bias position, it can be used in any home,
car or portable cassette unit...A flexibility
never before available.

EXCEPTIONAL NORMAL POSITION TAPE
Triad’s F-X90, a cobalt-doped ferrite tape for
the normal position, has the widest dynamic
range and flattest frequency response of any
normal bias tape on the market. A unique
cobalt saturation method is employed in its
manufacture, enabling the F-X to deliver pre-
viously unheard of specifications for a nor-
mal bias tape: Exceptional coercivity of 380
Oe and retentivity of 1800 G. F-X now be-
comes the standard by which the performance
of all other normal bias tapes will be judged,
but none will equal.

All three tape formulations are housed in
Triad’s precision “Delta” transport mechanism,
which is meticulously engineered to ensure
the best possible performance. Each of these
Triad tape formulations deliver the exceptional
dynamic range and performance superiority
so important when reproducing digital
source material.

MG-X, EM-X and F-X...Delivering a level of
quality available only from Triad.

THE NEW JBL “L’ SERIES:
BRINGING PRO SOUND ALL
THE WAY HOME

JBL's technical expertise and sonic accuracy
makes JBL loudspeakers the choice of
audio professionals around the world. Now,
for the first time, the intended original dynam-
ic range, extended frequency response, and
re-creation of the full sound stage is
available for home use. For the first time
ever, the same speakers relied on by the
professionals—producers, engineers and
performers—to mix their recordings, sets the
stage in the home environment.

For those who demand the same superior
performance, sonic accuracy, reliability and
power handling.. The new “L" series from JBL.

The entire “L" series employs pure titanium
for the high frequency transducers (tweeters).
A high frequency transducer must be light
enough to respond instantly to musical tran-
sients, yet strong enough to endure crushing
force: Titanium has an extremely high
strength-to-weight ratio. Until recently, it
could not be fabricated thin enough to pro-
duce a dome. JBL engineers developed a
unique process that forms the titanium dome
perfectly and without causing stress frac-
tures, yielding a high frequency response
that is flat to 27kHz and smooth and neutral
in sound character through the crucial 3kHz
to 20kHz range.

Aquaplas, a trademarked substance, was
chosen for use in the low frequency transdu-
cer cones (woofers) of both the L80T and
L100T. JBL engineers have used Aquaplas
very successfully in the JBL professional line
for the last fifteen years. These low frequen-
cy transducers exhibit excellent linearity (low
harmonic distortion) and the smoothest nat-
ural high frequency roll-off of any low fre-
quency transducer available.

It is the crucial function of the crossover net-
work to distribute the various frequencies to
the respective transducers, and, in so doing,
"orchestrate” the interaction that changes
exceptional components into exceptional
sound. Crossover points between compo-
nents in the "L series are achieved by High
Spatial Identification Networks. Not only do
these ensure smooth transducer-to-transdu-
cer transitions, they additionally guarantee
proper musical placement, as was the inten-
tion during the recording process.

JBL’s selective use of materials and attention
to detail enables the “L" series to generate
the most accurate signals with utmost reli-
ability—enormously significant with the pre-
valence of digital sources.

Additionally, the cabinetry of JBL's new “L"
series reflects their tradition of aesthetic as
well as acoustic excellence.

The new “L" series from JBL...Bringing pro-
fessional sound all the way home.



JBL, the most respected name in profession- —-— =
al sound for over 40 years, is today’s speaker of ~— ~ il
choice. At live concerts, where 125000 Watts T s
drive over 600 speakers, and in 70% of the world’s a &
recording s'udios, JBL is the speaker chosen by |\ ® | + = »
professionals—performers, engineers and producers— | T
who depend on the highest quality sound and reliability, \ e - - \

Now, for those who demand the same superior performance,
JBL introduces *he new “L Series” Each speaker in the “L
Series” Fas a direct twin in the JBL professional studio monitor T~
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line. For the first time, the speakers relied on by recording engi-
neers to mix the music, are available for your living room.

All of these speakers share the technology that is the cornerstone of \,-..5 =
JBLs Professional Speaker Systems—all use titanium dome tweeters, N
filled and laminated polypropylene and Aquaplas drivers, as well as cast

frames for sonic accuracy, reliability and power handling.

Visit your local JBL dealer today and listen to professional sound for the home,
made in the USA, by the sound professionals...JBL.

The New JBL “L Series”.. Bringing Pro Sound All The Way Home.
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For your nearest JBL dealer call toll-free 1-800-633-2252 Ext. 150 or write JBL, 240 Crossways Park West, Woodtury, New York, 11797
A Harman International Company
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CH160
Harman Kardon
In-dash Unit

T545
JBL Automotive
Loudspeaker

CAR AUDIO...INNOVATIONS THAT
OFFER PERFORMANCE PREVIOUSLY
AVAILABLE ONLY AT HOME

Teaming Harman Kardon's striking new line of car
audio products with JBL's powerful line of automo-
tive loudspeaker systems, leads you to a higher
fidelity on the road. Elevating car audio standards,
these components and speakers smoothly outdis-
tance the competition by reflecting the excellence
so finely honed by both companies in their home
audio products over the decades.

Three Harman Kardon in-dash cassette/tuners—
the “CH" line—and three power amplifiers—the
“CA" line—blaze new trails, all using heavy duty
design construction for ruggedness and reliability.
Each in-dash unit incorporates a cassette deck
section that delivers an exceptional frequency
response of 20-20,000Hz +3dB; and a tuning
section that provides a careful balance of sensitiv-
ity and interference rejection. Each ampilifier offers
High instantaneous Current Capability, Low Nega-
tive Feedback and Ultrawidebandwidth.

JBL. the number one choice of music brofessionals,
offers a variety of speaker designs to suit your needs,
each delivering the big clean sound sought after in
automotive loudspeakers. Features include low fre-
quency drivers with ribbon wire voice coils for in-
creased power and efficiency; die-cast aluminum
frames and unique graphite frames that provide
greater strength and durability; and angled tweeters
for extended high frequency response.

The previously unexplored realms of car audio are
now within reach, for those tuned to a higher fidel-
ity. From Harman Kardon and JBL.

ETRIAD
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CA260
Harman Kardon
Automotive Amp

T545
JBL Automotive
Loudspeaker

JBL
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EQUIPMENT PROFILE

TERK
8403 FM
ANTENNA

Manufacturer’'s Specifications

Amplifier Gain: Adjustable, 0 to 18
dB.

Selectivity: 0-dB gain at 50 MHz
and at 150 MHz.

Twin-Tone Intermodulation Dis-
tortion: Less than 0.1% at 100 mV.

Noise Figure: 3 dB.

Output Matching Accuracy at
75 Ohms: Standing Wave Ratio
less than 1.2:1

Pickup Pattern: Omnidirectional or
directional.

Price: $75

Company Address: 740 Broadway,
New York, N.Y. 10003.

For literature, circle No. 92

Every time | write about the need for
a good outdoor directional FM anten-
na, | am bombarded with correspon-
dence from irate readers who tell me
they aren't permitted to (or can't)
mount a roof antenna. Once in a while |
am asked if there is an alternative to a
high-gain, directional, multi-element,
outdoor FM antenna. The last one |
came across was the Beam Box, a
clever little component marketed by
B-I-C/Avnet. Alas, that antenna, and the
company that developed and soid it,
are no more.

But don't despair, you apartment
dwellers who, for whatever reason,
can't mount antennas atop your

homes. Now there is another excellent
indoor antenna available, the Terk
8403. This little antenna, which comes
from italy, is an active device; that is, it
contains an r.f. booster amplifier circuit
and must therefore be connected to an
a.c. outlet. Normally this is no problem,
since you can connect the antenna’s
line cord to a switched a.c. receptacle
on your amplifier or receiver.

The contfiguration of the Terk 8403 is
unusual, to say the least. It stands
about 16 inches tall and resembles a
tapered obelisk. A visitor to my lab
described it as a miniature model of
the Washington Monument—except for

its blac< color. Emanating from its

base is a coaxial cable, which termi-
nates in a standard F-type connector,
and the power line cord. If your partic-
ular tuner or receiver is not equipped
wiih a standard, 75-ohm coaxial con-
nector, you can attach the 75/300-ohm
transformer supplied with the antenna.
The 300-ohm end of this transformer is
terminated with a short length of stan-
dard twin-lead cable and a pair of
spade lugs that fit nicely under most
antenna-terminal screws. The owner's
mariual tells you in detail how to con-
nect the Terk 8403 to a wide variety of
antenna terminals—both 75- and 300-
ohm—that are-found on typical FM tun-
ers and receivers.
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With gain at its maximum,
I obtained higher readings
for signal strength in

the directional mode than
in the omnidirectional one.

The only user control on the 8403 is
a gain adjustment whose small shaft is
accessible from the bottom of the an-
tenna base. Since this control covers a
very wide range (from no gain to
around 24 dB of gain at the middie of
the FM band), | found its location a bit
disconcerting. Gain is supposed to be
adjusted for optimum reception, but to
do so you must upend the entire anten-
na, which often changes the strength
of the received signal that you are try-
ing to optimize. In my opinion, the gain
control should have been brought up
to the front, near the tiny red pilot light.
That would allow you to adjust gain
without changing the orientation of the
antenna itself.

Terk makes a big point of the fact
that the antenna, omnidirectional when
it is normally oriented (standing on its
base), can be made directional when it
is oriented horizontally. Indeed, | found
this to be the case, and as a result |
decided to measure the antenna’s re-
ception capabilities for both its omnidi-
rectional and directional orientations.

As in previous tests of this kind, my
reference antenna was a carefully
measured, folded dipole of the type
normally supplied with most tuners and
receivers. As we all know, very few
users take the trouble to tack up these
T-shaped, 300-ohm wire antennas
properly, with the upper part of the T
stretched out horizontally to its full
length and oriented perpendicular to
the direction of the incoming signal.
But for the purpose of these measure-
ments | did so, mounting mine on a
wall that faced New York City's Empire
State Building and World Trade Cen-
ter, where most of my local FM signals
originate.

The Terk antenna was placed on the
test bench a few feet away from a
Blonder-Tongue Model FSM-2 field
strength meter. This meter covers the
entire VHF and UHF TV-frequency
bands, and, since it is continuously
tunable, it covers the entire FM band
as well. A headphone jack on the test
instrument permits the user to monitor
the incoming signal modulation. By
comparing what | heard with what was
received on my frequency-synthesized
tuner, | was able to pinpoint the incom-
ing signal frequency without having to
wait for station identification announce-
ments. Altitude at the test location is

about 75 feet above sea level, and the
distance to mid-Manhattan is around
18 miles.

Measurements

Because | wanted to compare this
with the kind of performance | would
get from the 300-ohm, twin-lead dipole
antenna mounted on the wall, | consid-
ered whether | should re-orient the ref-
erence antenna optimally for each in-
coming signal. | decided against it be-
cause typical users are unlikely to re-
position a wire dipole antenna every
time they change stations. According-
ly, 1 picked up nine signals, spaced
reasonably apart in frequency, using
the simple reference dipole. Signal
strengths for these nine different sig-
nals, measured in microvolts referred
to 75-ohm antenna input impedance,
are tabulated in the second column of
Table |. With the dipole in its fixed
position, signal strengths ranged from
a low of 40 uV (the station at 105.9
MHz) to a high of 275 nV (at a frequen-
cy of 92.3 MHz).

The third column in Table | repre-
sents signal-strength readings for
those same stations when picked up
using the Terk 8403, positioned verti-
cally for omnidirectional reception. The
two readings in this column, separated

by a slash, are for minimum and maxi-
mum settings of the antenna’'s gain
control. Notice that in every single
case, the maximum-gain readings ob-
tained with the Terk antenna in its om-
nidirectional mode were higher than
those obtained with the ordinary dipole
placed in a fixed position. The differ-
ences in signal strength, however, are
not consistent from station to station.
Perhaps this is because some stations
were more on the dipole's axis than
others; perhaps it is because some
stations transmit all their energy in hori-
zontal polarization, while others use
both vertical and horizontal.

The readings obtained at minimum
gain settings of the Terk antenna are
all lower than those obtained with the
standard twin-lead dipole. This is to be
expected since, among other reasons,
the overall length of the Terk antenna is
barely more than one-quarter of a
wavelength at FM frequencies, where-
as the standard twin-lead dipole is a
half-wavelength long.

The next column contains pairs of
readings (for minimum/maximum gain
settings) with the Terk antenna posi-
tioned horizontally and oriented for
highest signal readings. Generally
speaking, | obtained higher readings
for most of the nine stations | checked

Table I—Comparative strengths (in .V) of incoming FM signals,
for standard dipole and Terk 8403 antennas.

Terk 8403
Directional
Station Oriented Toward Oriented Away
Frequency, Omnidirectional Station Gain, from Station  Rejection
MHz Dipole (Min./Max. Gain) (Min./Max. Gain) dB (Min./Max. Gain) Ratio, dB
89.3 60 20/700 20/700 21.3 N.A./50 229
92.3 275 10/300 20/650 7.5 10/75 18.7
955 200 15/450 25/600 9.5 18/250 7.6
97.7 100 15/300 33/850 18.6 10/250 10.6
99.5 125 30/800 30/800 16.1 N.A./50 241
101.9 70 47/850 60/1000 231 N.A./45 26.9
104.3 150 40/500 65/1000 16.5 16/270 11.4
105.9 40 10/80 N.A./100 8.0 N.A./25 12.0
107.5 100 30/600 25/400 12.0 N.A./40 20.0
Notes

1. Gain figure is the ratio, in dB, between the signal strength from the Terk 8403 when set
for maximum gain and oriented directionally towards each station and that from a

standard dipole. See text.

2. N.A. = Reading too fow on field strength meter to accurately read; signal too weak to

be usable.
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In city listening, the gain
control solved overload
problems easily, and
careful antenna orientation
overcame almost all
multipath difficulties.

when in this directional mode than
when the antenna was standing up in
its omnidirectional mode. However
readings were the same for two sta-
tions, regardless of the Terk's orienta-
tion, one station consistently came in
weaker with the antenna directionally
oriented, and another station came In
weaker in the directional mode than in
the omni mode when the antenna's
gain was set to minimum, but stronger
when the gain was set to maximum

Since maximum signal strength was
obtained most often with the antenna in
its directional mode, and oriented to-
ward the station, | used these figures
(for the Terk's maximum gain setting)
to show its gain, in dB, relative to that
of a standard dipole for each of the
nine stations used in this test. For ex-
ample, the ratio between the signal
strength at 92.3 MHz with the Terk an-
tenna set for maximum gain and orient-
ed towards the station (650 wV) and
with the dipole (275 V) is 650/275, or
2.36. Converting this to decibels yields
a result of 7.5 dB, using the formula

dB = 20 logyg VI/V2

Gain is not always the most impor-
tant aspect of a directional antenna’s
performance. The ability to reject sig-
nals from some angles is also impor-
tant, in terms of the antenna'’s ability to
reject multipath signal reflections. Di-
rectional roof antennas usually reject
signals arriving from the rear; the Terk,
in its directional mode, rejects signals
arriving from the side. Its pattern, in
other words, is a figure-8, somewhat
like that of the standard dipole.

But the Terk antenna's shape and
variable gain make its directivity more
useful than a dipole's. Its shape makes
it physically easier to orient in any de-
sired direction. And its gain can be
varied to meet the task at hand: In the
rare cases where aiming the 8403 at
the station would bring in multipath
along with the strong, direct signal, it
can be aimed at a single, weak reflec-
tion and its gain raised to compensate.
Alternatively, gain can be lowered to
drop weaker multipath reflections

be able to ignore.
To measure the Terk's directional
abilities, | rotated it, still in its direction-

down to signal levels that the tuner will |

tt you'd like te know why Jack Daniel's tastes citterent, drcp us a lins

whiskey put through is put
through again. That way,

we can be sure not even a
'minority of our friends will

lever find faulc with Jack
'Daniel’s charcoal mellowed

al (horizontal) mode, so as to obtain .
minimum readings for each of the nine WhlSkCY-
stations checked. The larger the ratio
AUDIO/JANUARY 1986 91 CHARCOAL MELLOWED

IF THE SUPREME JUDGES of Jack Daniel’s

Whiskey don't agree, the minority rules.

These gentlemen taste our whiskey as it comes
from room-high vats of tightly packed, hard
maple charcoal. And even if only one taster says
the charcoal needs changing, the vat is emptied
and changed. What's more, the last batch of
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"THE 80% TRADE IN VALUE OF MY PERREAUX AMPLIFIERS CAME AS
NO SURPRISE. QUALITY IS ALWAYS A WISE INVESTMENT.”
M. Recarey Jr.

CHAIRMAN OF THE BoARrD
INTERNATIONAL MEDICAL CENTERS

WHEN MR. REcAREY CONTACTED us AT INFINITE AuDIO
SYSTEMS, HE REQUIRED THE HIGHEST QUALITY AUDIO
COMPONENTS FOR HIS CHALLENGING CUSTOM PROJECTS.

WE RESPONDED WITH PERREAUX — BECAUSE AT INFINITE
Aupio SYSTEMS OUR DEMANDING CLIENTEL DEFINES
QUALITY AS PERFORMANCE, RELIABILITY AND CRAFTS-
MANSHIP.

THAT'S WHY WE CAN OFFER OUR ORIGINAL PERREAUX
CLIENTS 80% OF THEIR SERIES 2 PURCHASE PRICE
TOWARDS PERREAUX'S NEW SERIES 3 COMPONENTS.*
AT INFINITE AuDIO SYSTEMS OUR CLIENTS DON'T BUY
STEREOS, THEY INVEST IN AUDIO.

Series 2 HoMe InsTaLLATION

PERREAUX NOW OFFERS THE CHOICE OF THREE DISTINCT
AUDIO COMPONENT SERIES. EACH IS A PRECISELY ENGIN-
EERED SOLUTION TO A SPECIFIC SET OF REQUIREMENTS
AND WANTS.

THE SERIES 3 FURTHER ADVANCES PERREAUX'S POSITION
AS INDUSTRY LEADER IN QUALITY, TECHNOLOGY AND
DESIGN.

THE SERIES 2 HAS RECEIVED SUCH WORLD ACCLAIM
THAT IT CAN JUSTLY BE TERMED A CLASSIC.

THE SERIES 1 INTRODUCES HANDCRAFTED PERREAUX
QUALITY AT THE SURPRISINGLY REASONABLE INVEST-
MENT PRICE OF UNDER $2,000 FOR TUNER, PREAMPLIFIER,
AND POWER AMPLIFIER.

Series 2 YACHT INSTALLATION

INFINITE AUDIO SYSTEMS — 305-445-7313

DesicN AND INSTALLATION FOR SouTH FLORIDA

*AT PARTICIPATING DEALERS UP TO 80% OF ORIGINAL AMPLIFIER PURCHASE PRICE AND 70% OF ORIGINAL PREAMPLIFIER PURCHASE PKICE WILL BE OFFERED FOR TRADE
up OF SERI