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[1990 Note: There is not a January, 1984 issue
herein because that issue was the conclusion of

the

now very obsolete original Super Pas re-

build plan. We do not want that plan set per-

petuated because it had recommendations that

are

in conflict with what our Super Pas Three

rebuild kit contains now. If you want to rebuild
a Dyna Pas, see our current catalog for the
Super Pas Three rebuild kit, new boards and

all].
We

will start this month with a brief rundown

on the Winter Consumer Electronics Show,
held in early January in Las Vegas, Nevada.
About the best part of the show was getting
there and back. We hit the January “Indian
Summer” and took the opportunity to exercise
the Quattro. With blue skies and warm weather
all the way, we didn’'t even bother with the
southern route, and went straight through the
Colorado mountains both ways. “Flying” along
in the Audi sure makes one feel sorry for all
those factory reps cramped up in airliners, and
with all the mobile motels frozen in for the
season, we actually got to see the mountains,
rather than the back ends of thousands of 20
mph and 2 mpg Winnebagos.

The show was, unfortunately, a “time warp,”
especially the hi-end exhibits. Same old tired
claims, same old unsubstantiated arm waving,
same old rooms full of loudspeaker boxes that
come and go with the seasons, and most annoy-

ing,

the same old harsh, bright, and aggravat-

ing sound. We heard acceptable, musical sound
only in a few exhibits, such as:

Acoustat, which showed their new “1+1”
series electrostatic speakers which seem
to be their best yet in their ability to
“vanish” leaving only the music. They are
available either as full range units, or for
about the same $1300 price, with a “sub-
woofer” and built in crossover. Each
version sounds “different” but under the
context of show conditions, | was unable
to judge which, if either, was “better.”
Both were pleasing. One “little” problem
—if you do not have at least 9 feet ceilings
you cannot use them unless you take an
axe to your room (or the speakers) - they
are tall!

Magneplanar, which showed the new
MGIII, using their new ribbon tweeter.

This is easily the most lucid and dynamic
Magneplanar yet and is probably a good
alternative to the bi-polar electrostatics
and probably a much easier load for most

speaker (or high priced speaker) and you
may not hear it with the same sense of
priorities as we do.

We were impressed with a $200/pair set of
Mission 70 MKII loudspeakers at the show

(excellent image, stage, and balance at
their display) and ordered a set on the spot.
Today, as | write this, UPS has informed
me they will be on their truck for me this
afternoon. Thus, look later in this issue for
an “in-house” evaluation as we will
evaluate them as soon as the UPS man
shows up.

conventional amplifiers (remember, most
electrostatics are about the equivalent of
tying a 10uF capacitor across your output
terminals —aload that causes great distress
to many (not ours) amplifiers).

B&W had a huge display with essentially,
a complete new line of loudspeakers from
top to bottom. | had one very pleasank
surprise. The B&W 110 and 220 models at
the show sounded very nice, with none o

t the Perreaux exhibit, | did get a look at the
mplifier driver circuit card and it gave me a
it of a problem as I could not find any driver

the harshness or colorations we heard i{\ . . -
the early productions samples we reporteéans'smrs' | pointed this out to them and was
informed that a tiny little matched pair of

on here. | inquired of the engineer at theIastic transistors (phono preamp sized) su
show and learned a significant tweeteP P p P P

improvement had been made somewher%“ed the drive currents to their power mos-fet

around serial number 12,000. In fact, B&\A/(.)UtpUts' I_found thls to be a .b't Surprising as
little plastic transistors are, in general, only

Pﬁ;ﬂg??ﬁ%ﬁSE\évu?r;gérﬂg;o\yvi?cﬂoigﬁqrglrigood for 100 milliamps of current or so before

linear, controlled, and extended than théneltlng, and, in general, power mos-fets re-

original TS26 tweeter, which was a hard!Y'"® healthy input currents to charge and

number to beat. We ordered several of th%lscharge their inherent gate capacitance. Is it

. a “done with mirrors” circuit?
new models and can report that in our own
studio, they are winners and are worthwhile\t Bedini, a little “black box” was the new
improvements to an already Very musicamagic item, claiming to “match speaker wires
line of loudspeakers (my overall favorites) with amplifiers and speakers” — or something
like that. | asked what was in it and how does
it work and was told that the explanation was
. - “too technical.” | said, “Try me,” and they
unbelievably favorable review from . .

. - . went gasp-choke oh no-no-no. | will admit that
International Audio Revieystate of the Bedini miaht need some “black box” help as
art?). We ordered a set, got them in late 9 P

last week, sent them back a day Iaterqthers have reported their amps tend to blow

Although they are a pretty decent littieUP into capacitive loads such as Polk cables.

speaker with good imaging characteristics?UCh fun I'had at the show.

we didn’t consider them to be unusual, and®ne company (I forgot the name) displayed a
bass response was nil — as expected withagic moving coil cartridge electronic damp-
the very small box volume and smalling box that feed back some kind of signal into
woofer. Overall, they were no match forthe cartridge to damp its mechanical and elec-
the B&W DM110 and at $300/pair for the tronic ringing (at least there is hope — someone
DM110 as compared with $440 a pair forelse besides us recognizes the underdamped
the Spica TC-50, the overall value was néigh frequency oscillations inherent in most
comparison in favor of the DM110. Themoving coil cartridges). Unfortunately, their
Spica is, of course, one of several lowebox turned their display cartridge from awful-
cost speakers you should listen to if yotharsh to awful-dull and after that who cares
are in the market for units in this price —-about spending several hundred more to get
size range (along with competition fromyour several hundred dollar moving coil car-
KEF, B&W, Fried, ADS, Braun, Boston tridge to work. Why not just give up and buy a
Acoustics, EPI, and a few more). There igligital disc player?

not such a thing as a perfect low priced

SPICA was displaying their new TC-50
small loudspeakers along with a

Published each month by Frank Van Alstine of Audio by Van Alstine, Inc., 2202 River Hills Drive, Burnsville, Minnesota 55337 USA. Telephone 612 890-3517.
Subscription price for 12 monthly issues is $16.00 per year plus $8.00 per year for foreign air mail. Annual back issue sets available from 1982 at $15.00 per year.
© Copyright, Audio by Van Alstine, Inc., 1990. All rights reserved. No part of AUDIO BASICS may be reprinted or reproduced in any manner without the permission
of the publisher.



Audio Basics Complete 1984 Back Issue Set Page 2

To interject — we recently did find one movingSecond, it was light enough to carry. Yowhassis available for $20,000) and throw a
coil head amp that has a good chance of workeuld actually handle the about 5 pound confiberglass shell on it—don’t screw around with
ing well — the Hafler head amp as available ibined VCR-camera unit without terminalhigh priced FIATS.
the DH-101 p_re_ampllfler, afte_r we have rebackstraln._ The ba_lttery (rechargeable) Wa§TOP THE PRESS! Our friendly UPS man
placed the original preamp circuits. We reabout the size of a cigarette package so you can . . S
- . . - . ust arrived with the Mission 70 MK Il loud-
cently gotin a 101 with the head amp and founeven stick a spare in your pocket without extrd ; R " B
o N ) . - _Speakers. Itisasmall (14"x8 1/2"x 8 1/2") two

that we could “salvage” the head amp, oustrain. Control layout and function was jUStS . : . i
b . . . - way system using a synthetic laminate 6

oard set would fit just fine and our powerfine, and all in all, | expect Kodak stock to go oofer and a film dome 3/4" tweeter and a
supply would interface with the Hafler headup again as people see that big yellow “Kodak®’

L - N - rather typical 12 dB per octave crossover.
amp circuits. In testing, | dug out my trustylogo on quality video equipment. : )

. ; . L Workmanship and component quality are out-
Denon moving coil cartridge, and surprise, i

sounded pretty darned good for the first timehom? use ofthe un_itwa_sir_nerestingtoo. Sincstanding for the price. Sonically, thi_s i_s one
Evidently our phono preamp, which does noEhe video recorder is built into the camera, foho_ne_y of a Ioudspeak_er system! It is, in my
overload on highfrequencytrénsients togeth hrome pla_ybackthru your T\_/, the camera, W|trpp|n|on, the most musical and natural sound-
with our low impedance power supply, helpedens F_)o_rtlon folded bac_:k, fits into a “cradle”ing “budget priced” Iouds_pea_ker sy_s;e_m I have
the Hafler head amp a lot, and the e’nd res q{)ntalnlng the connections to your TV set andver h_eard_— very superior in deflnltl_on, be_1|-
was acceptable musical so’und. Ifyou havejui)fattery r_echarger. Itends up the size of a smalhce, imaging, to the over twice the price Spica
got to run a moving coil cartridge, you migh normal\_/ldeo_ recorder and interfaces with your C-50 gnd as good as _the latest B&W DM110
give our SUPER-FET 101 prean,1p with thTeTV easily. Finally, a “tuner” module can beexcept in bass extension (but better than the
added for recording from your TV, cable, orSpica). It is efficient, dynamic, and plays big!

Hafler head amp a try, | have not heard any- - ; . d

. p_ Y L satellite receiver the same as any other viddbhas no “box” colorations or “echos” at all,
thing better for this application. . L .

recorder. Obviously, you can copy tapes fromwhich is a first for a low cost loudspeakerin my

We got a good look at the new AR turntablehe tiny Kodak 8mm format to your larger Betaexperience. Perhaps the complete foam fill
and its own arm looks just fine. The presidendr VHS system (useful too for “editing” long internal insulation and cork decoupling of the
of AR claimed he would get me an evaluatiomoring home video movies — and you don’twoofer from the box is responsible for this.
sample, but later we got a terse note from sonk@ow how boring “home movies” can be untilCertainly the construction materials, methods,
staff executive telling us they were not interyou give someone a camera with 90 minutes @nd execution are far superior to those | have
ested in us as a dealer and thus no chancerézord time at a shot rather than the 5 minuteseen in other budget loudspeakers. What are its
evaluate the unit here. Their only area outlet isr so available on film). Hopefully, | will get a shortcomings (compared to much more expen-
adiscountwarehouse, where, at the last “wareample from Kodak to play with this summersive loudspeakers)? In general, none —as it will
house sale” had the $450 list price AR tablas they reach full scale production. outplay, musically, most “expensive” loud-
with arm “on sale” at $599, $499, or $399 - . speakers. If we start comparing it to the few
d . ) .T]here were lots of lower cost digital disc play- .

epending on which salesman you asked, wit eally superior loudspeakers (many of the

. . : . ers at the show, but nobody seemed yet . i o
a claimed list price of $699, and not a smgl?< .=~ B&WS, Celestion SL-6) and get “picky” then
; . ; . now that they better start good RFI shieldin :

unit on display — just dusty boxes piled alon %P/e can hear a bit of roughness (not severe

with all their other trash. | guess that is the neg&] them. The new NAD unithas a dealer cost Qnarshness) in the upper end (really picking nits
ere), and of course the box and woofer size

look in “marketing.” | suggest you buy some-abOUt $400, again telling you not to pay to%
thing else unless we do get an opportunity forpUCh for one. eliminates the really powerful deep bass — but,
a “hands on” evaluation. | actually sat in several car radio displays fronmidbass is clean (no boom or mud at all) and
The chief turntable engineer from Harman-s.om,,e of the b_ig time “super-hi-fi — and expenthe |:’51Ck of de?p_bass_does not give th_e speaker
Kardon spent some time with me (they knevﬁ've car aud_lo purveyors. Ha, ha, ho, ho, héhe “squeeky” high pitched overall m_ldra_mge
about our recommendation of the T-604i;- 1€ ~ they _stl_II are all terrlbl_e (if not worse).sound of so many small s_pea_ker_s. It is simply
dio Basic showing me their newest turn_lee those |d|0tsachanqe with hglfadozen ghe bass of the $200/pair Mission 70 _MKII
tables. The T-20 and T-40 have been replacé)é)ly woofers mounted right behind your eadoes not extend as deep as the $30_0/pa|r B_&W
with a T-25 (about $189 list price), a T_35and amps so huge they had ra(_:ks_ of trudRM 110. Ifde_ep_er bass (all other things being
(kind of “in between” the old T-20 and T-40), batteries running _them and th_ey WI!| kill you —nearly equal) is |mportant_to you and you want
and a T-45 (“in between” the old T-40 and T_b!ow your ears nght off — with wide rangeto pay the extra_$_100 for it, buy the B&Ws. If
60). The T-60 continues in production WithdIStort_lon — no music to be heard, _anywhe_ral.o_u want exqwsne sound_ at a rock bottom
minor improvements to its suspension. | Wa'sl'he biggest _dlsappomtmem was with the disprice, there is no other c_h0|ce we know of that
told that H-K would send me a “reject” T_60play set up in a Lamborghini Countach (theomes cI(_)se to _the qua!lty of the 70 MKIIl. We
tone arm so we could tear it down and find o §100,000+ super car raved about by the essuspect, in fiddltlon, this wquld be one of the
how to get into the vertical bearings forsilicoﬁeric auto (not audio) press) — front and redpetter candidates for pos_s_lble addition of a
lubrication, but that was in early January, an ings and all. The disappointment was the caaub-woofer later: 1. Itis efficient and clean and
even after,one follow-up letter to them s,incfj never turned its “audio” system on at all!).low cost So the overall cost of_ a complc_ete
then, no arm has arrived here yet. Watch thi he interior workmanship was terrible, it lookedsystem with a sub-woofer still will not get in
spac’e next month. All of their turnt.ables seerLﬁ(e an amateur copy of a fiberfab kit car — &xcess of the cost of a_comparable full range
to be competent ' parody of a copy of an original. The seats wergpeaker system. 2. As is, we suspect you will

' hard as rocks (K-Mart captain’s chairs withlike it, as the overall balance is good, so it
Kodak was showing a nifty new video cassettits of Naugas sacrificed to cover the plasticynakes a starter speaker you can live with. This
(8 mm — about the size of an audio cassettdhere was not room for a bag of Fritos, leassumes of course thatyou can find a good sub-
camera—VCR unit that is probably making th@lone enough goodies to travel with cross counvoofer (we have not yet). | could also compare
manufacturers of the “full-size” units a bittry. It did look neat though, until you noticedthis speaker with the Pyramid Met 7, with the
nervous. First of all it was working really well, none of the panels fit (would have made preMission having greater range, better balance,
with better resolution, color balance, and focukacocca Chrysler Corp. proud). Come on nowetter dynamics, and without the “silvery” top
than 1 am used to with “home” video camerasautophiles, if you want a race car for the streegnd of the Met 7 (and at a much lower price, a

It didn’t tend to “run” on bright lights either. buy an out of date CART racer (lots of rolling
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much better buy). The bottom line, if a $200/
pair loudspeaker is all you can afford, nab
these off now, before Mission realizes how
good they are and raises the pr[@é990 Note:

The Missions have now been superseded by
several generations of small B&W speakers
that are much better and much better values,
such as the DM560s and the V202s].

One afterthought, the Mission 70 MKII loud-
speakers sound, in our studio, as | remembered
them at their C.E.S. display (which impressed
me enough to order an evaluation set). An
implication then is that Mission’s electronics
might be doing a pretty good job too. If you
don’twant to do business with us, | suspectyou
ought to audition all of the equipment Mission
builds, they cannot be doing things too badly.

The home computer (and electronic game)
market is just falling apart. The “marketer’s”
visacalc programs have been running in the
great computer enhanced guess mode project-
ing vast expectations for half-vast products.
Interesting observations from the show:

. Only one “new” product introduced,
Commodore 264 and 364 models,
essentially 64s with some built in ROM
based software. They were received so
well, the president of Commodore resigned
shortly after the show (along with most of
the top management staff).

2. Coleco showed normal disc drives for the
Adam, essentially admitting that their
stringy tape drives were a bust (both in
reliability and in slow access time). This
great addition to the Adam makes the
system just as expensive as anybody else’s
toy computer which is not the original
premise of the system. According to Mart,
an industry trade journal, people are so
excited about the Adam that Coleco jusb.
laid off about 70 executive type people.

3. Panasonic is pulling out of the U.S. home
computer market completely — cannot
afford to keep up with the price war on toy
computers — interesting to see a Japanese
company driven out of a market by being
undercut in pricing by U.S. companies. 6.

4. Apple introduced the Macintosh
“computer” (really an executive toy for
those not compentent enough to learn how
tooperate an IBM PC). It has no expansion
capability (they claim that in the future,
256K RAMS can replace the 64K RAMS
to increase memory). There are a few
“catches” to this: 1. 256K RAMS take
more power supply current, better supply
decoupling, require better memory board
layouts, probably different timing
relationships, and additional bit codes for
accessing memory. 2. Quality, low power,
low priced 256K RAMS are still a figment
of designer’s imaginations. 3. Heat

dissipation is four times higher, all other
things being equal. (For your information,
the HP-9000 uses H-P designed and built
128K RAMS each containing 600,000
semi-conductors and their 256K memory
boards cost about $3000 each — executed
very well. If you think you are going to
stuff cheap 256K RAMS into a Macintosh
“asis” and get more memory, think again).
Finally, Apple too, along with IBM is in
the LIAR AND FRAUD mode. They call
the Macintosh a “32 bit” computer. Its
processor is first generation Motorola
68000 16 bit processor which has a 16 bit
data bus. To quote one manufacturer
(Hitachi) of the 68000, “The 68000 is —
an architecturally advanced 16-bit "
microprocessor.” (Page 253 of the Hitachi
8/16 bit Multi-Chip Mircocomputer Data
Book #HLNO062). Of course the IBM PC
and PC Jr. are 8-bit computers (as are all
other 8-bit 8088 based computers). Our
suggestion, don't do business with people
that lie to you. One other comment on the
quality of the 68000 processor by Jack W.
Browne, Jr., Motorola’s manager for
marketing and applications engineering
of advanced micro-computer components
(from Feb. 20, 1984 issue &lectronic
New3 “When we did the 68000, we didn’t
understand the nature of the beast.” Enough
said.

[1990 Note: How things change! Now

this is being edited on a Macintosh Ifx

which is a true very fast 32-bit computer

which is a much better overall machine

than the HP-9000 and is priced an order

of magnitude less. Memory - 4 meg chips
are now available and those 256K chips
longed for in 1984 are now obsolete].

By now, we assume you know Texas
Instruments has dumped the entire TI199/
4A system and support for it (and outside
suppliers are getting out of ROM cartridges
for it too) after losing their ass building
millions selling for $35.00 under their
cost. Clever!

You may not realize that Mattel is dumping
the entire Intellivision game system and
Aquarius computer system (its turned into
a huge dollar sink for them) and that Milton

One problem, of course, isthatitis possible
to design and market a few really long
term interesting video games, but, the
market is so overstuffed with trash than
nobody can afford to engineer, tool,
produce, and fill distribution pipelines with
quality products until the trash clogging
the works is disposed of. The other problem
is that last years Visaguess program told
allthe executives to “build jillions of video
games.” They did, they lose. They forgot
to build good video games. Now the
Visaguess program says “nobody wants
video games.” Wrong again, nobody wants
bad video games. They will never learn.

Finally everybody who last year was
making Apple copies is busy building IBM
copies this year. (Isn’t there an original
thought anywhere in the industry?) Of
course what they don't tell you, and what
you don’t know is that IBM dedicated
software will not run on “IBM compatible”
machines. Why not? Because not all of
IBM’s code is in the disc loaded operating
system or inherent in the 8-bit 8088
processor. Some is in dedicated IBM logic
arrays used for driving the screen, 1/10
devices, etc. If the programs are written
for best operation speed and execution
using the dedicated IBM hardware, you
lose in trying to run those programs on
your Kumquat, Corolla, or whatever, you
crash and burn, for the copies don’t have
IBM’s dedicated hardware chips.

Don't expect fast delivery of that new and
better 8088 clone machine either. Right
now Intel is quoting as much as one and a
half years lead times for processor chip
delivery and the much more modern true
16-bit 80186 processor (as used in the
Radio Shack 200 — and intended for the
IBM PC Jr. but not used there due to
availability and design problems) is
backlogged too.

In Taiwan, even the rip-off Apple copy
artists are introuble, as nobody wants their
imitation Apple lls any more and they
cannot get enough 8088 copy chips to
build IBM copies (and IBM will probably
nuke them if they try).

Our prediction: Within two years, the entire
“personal computer” business, as we know it,
. : will be a complete wipeout, with huge losses
games an_d Its GCE. \_/|(_jeo arc_ade ga_me%r everybody in the business, including IBM.
Both Imagic and Activision, major outside . 4
suppliers of Atari games, have had bidAbout the time IBM scales up production to
' meet demand” the demand will suddenly go

losses and staff and production cutbacks. . -
away and a repeat of the video game business

Most other smaller game makers are long . . .
one, leaving large piles of discontinue(%'” occur. | can think of no worse investment
gnd t’)orin ROM games lying in $5.00 0 make today than venture capital into a com-
iles at Iogal disco?mt housyesg "~ puter store “franchise.” They are going to be as
P ' gone as Nash and Hudson dealers. Wait and
see.

Bradley (which lost $18,600,000.00 in
1983) is discontinuing both its Vectrex
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[1990 Note: Well—Isure blew that prediction,  the Crown IC-150 preamplifier, completeers yet and it will probably be a couple of
didn't I!] with our precision volume and balancemonths before we are ready to report on them.
controls and 5 new PC card audio circuitWatch this space! In any event, there are not
set (shunt regulated power supply, 2 phonmany audio companies that take as much care
boards, and 2 line-output boards). Thabout existing and past customers as B&W
final layout is cleaner than Crown’sdoes. They are true professionals.
orlglnal layout and’the unlt_ls very low In the November, 1983, issuefdidio Basics
noise due to Crown’s well shielded power . .
. S .1 noted that Linda Ronstadt had an uncredited
transformer. Our rebuild price, including,, e . .
they have set up a separate company, TRT to T . = "backup” singer in her recor@jmple Dreams
. e return shipping in the continental USA is . . ) .
sell them to you. | “wonder” if this is so when $395.00 | asked if any of you could identify the singer.
TRT doesn’t deliver what you paid for (as o No response yet! Come on out there, who is
many past complaints against IAR have. Likewise, our MOS-FET 150 circuits fit that backup singer?
claimed) thatthen you willonly be mad at TRT  really well into the Crown D-150 power . . .
, . . . We recently received an interesting letter from
and not at IAR. Old Wonder Caps don't even  amplifier (like the amp was designed for .
. oo . . ndy Fuchs, of GSI Audio, P.O. Box 158
come close to passing IAR'’s listening test  ourcards and mos-fetoutputlayoutinstead, . .
) . . . tation A, Flushing, New York 11358. Andy
now. Does that mean that IAR couldn’t hear of theirs). The resultis a lovely sounding, e
i Y ; does modifications to, and has parts and tubes
before, hears “better” now, or do old Wonder  dynamic and stable 50+ real watts peF o
- . . . - - or, many vacuum tube amplifiers. | noted two
Caps deteriorate in quality very quickly with channel and no more hard, sterile soun(Ehin s of particular interest. They have 6CA7
age? What are you going to do with all those Cost? $395.00, to convert your Crown D- 9 P : y

expensive old (now bad sounding) Wonder 150 amplifier into a modern mos-fet amp.OUtpUt tubes for Dyna St'7.0 amplifiers avail-
able for $8.00 each (made in Hungary) that are
Caps you bought? Have fun. By the way, you

do need to, according to IAR, bypass nerank Van rletine probably worth considering. They sent me a
wonderful Wonder Caps with néw wonderful schematic of one of their extensive Dyna St-70
small Wonder Caps for good highs (a one {oWOLUME THREE NUMBER THREE rebuilds. | noted they use a completely new

the price of two sale?). Does this mean big MARCH, 1984 voltage amplifier section, kind of a vacuum
tube differential amplifier input section. Inas-

wonderful Wonder Caps are not really won- ) - :

derful? One real problem here — IAR claims©dds and Ends” time. much as the stock circuit demands a high

. . ) ) ) quality 7199 tube, and these are getting mighty
their caps are so wonderful that their 4 microp reader has called a neat little device to MKard to find, those of you that are really into

farad unit can be used to replace anything of gention, a Radio Shack TV interference filtegacyum tube power amps should look into this
microfarad or up in your electronics! WRONGliat has helped his FM reception. There args; circuit (our observations regarding input
Changing pole points by two orders of magniyyg versions, the 15-580 at $8.95 for 75 ohMitering still apply no matter what the circuit
tude randomly is not good engineering, it i¢ax antenna cables, and the 15-581 at $5.98nfiguration is). Please understand our obser-
guessing! If a unit is competently designedjor 300 ohm flat antenna cables. The devicgations are not a firm recommendation (we
every capacitor value in the unitwill have beegyoes jn line with your antenna cable at youpaye not yet done business with GSI or tested
selected for good engineering reasons 1o Prner and filters out of band trash (CB, Hamgy heard their circuits). However, they have
vide optimum pass characteristics for that Ciray;, and other RFI garbage) before the FMhad the integrity to send us schematics of some
cuntopography. R_andom change_s In capacitfgnal gets to your tuner, thus making lifeof their products which takes them far out of
values will be as disastrous as going out with @asjer for the internal circuits. Todd Cirilli e “deep dark secret” and “magic capacitor
chain saw and chopping off partof the wings of|ajmed it gave him much more musical Pertransplant” mode of operation and into the
a 747 to make it *fly better." If, on the otherformance from his tuner and at the low priceyorth considering class. If any of you have
hand, the designer of the unit didn’tknow whayo, might want to try it too. done business with GSI, | would appreciate

he was doing, and capacitor and topography
concepts of the unit are screwed up in the firé word of caution for those of you doing theYOu" feedback. In any event we suggest those
avith vacuum tube interests write GSI for their

place, magic capacitors will not cure its desigf UPER-PAS modifications. Although we hav
ic wi , ' fully installed thousands of Noble corf:atalog.

problems (magic wings won't make a cast irolfUCCeSSIully _

747 fly). If you “believe” IAR you better run trols, one of our clients managed to melt th@ue have finally had the opportunity to evalu-
down to your local library and check out thecontacts in both the volume and balance conge the new AR turntable in house (no thanks to
book,Everything Magic Has Done to Improvetrols we SUPP"e_d with excess soldering heajzR who's President reneged on his promise to
the Lot of Human Lifestyle over the Past 200@hus, take care in soldering these controls angkt me an evaluation sample) and the result is
Years. treat the leads as if they were transistor lea -go — not recommended. The unit has an
and heat sink them before soldering. unshielded AC motor and a large AC hum field

beliefs for know|edge’ you Stop |earning_| recently received a thOUghth' letter fromWhiCh inducts annoying amounts of hum into

Peter Hayward of B&W Loudspeakers ofPhono cartridges (just like the Linn Sondek).
Van Alstine’s Law #3. When you substituteWorthing England. He informed me that g&w The original AR used a similar motor, but had

beliefs for knowledge, you cannot learn. i have retrofit kits available this summer to@ complete metal plate separating the motor

Van Alstine’s Law #1. Mother Nature doesn'tchange over 801, 802, DM7/1l, & DM17 mod-rom the platter and arm mount, the new AR
give a shit. els to the new TZ26 series tweeter. He als@@S much prettier, but much less effective,

offered to send me a pair of replacement tweef/@lnut shielding —i.e.: no shielding. Thus it
Enough editorializing, time for CRASS g5 for my own reference 801F speakers fgtUms (doesn’tknow the words?) and we revert

COMMERCIAL MESSAGES: evaluation ahead of normal production. | oPack to recommending the Harman-Kardon

1. We have found (by having a bunch ofourse accepted his kind offer and will reporEurntables as the most cost effective now avail-
equipment dropped in upon us by oulbaCk to him (and you) how we perceive th&ble. In any event, the H-K_ T-60 has a_ better
Swiss connection) that our SUPER-FETNEW tweeters as a retrofit to existing p&wplatter (damped), no hum field, an equivalent

ircuits i i - models. We have not received the new tweefM (the AR arm is just fine), variable speed
preamp circuits interface very nicely in without fumbling with belt pulley changes, an

International Audio Reviewlaims they have
“invented” a “new” Wonder Cap that is much
more wonderful than their “old” Wonder Cap
(you know, the ones you ordered from them
and paid for and didn’t get, six months later).
In fact, their new Wonder Cap is so wonderful

Van Alstine’s Law #2. When you substitute
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end of record lift off, and a suspension just asmall sample can — it normally comes in 5%vhen the post is screwed back on). A drop of
stable as the AR unit and at a lower price. Thgallon drums for industrial purposes — if youl000 centistroke liquid silicon (or AR ap-
choice is obvious —Harman-Kardon turntableshave a Dow Corning factory representative iproved lubricant) goes into each plastic bear-
a}lour area perhaps you can talk him out of &g insert in the brass cylinder. Locate the
|%ample—mightalso be available through medéhrome and brass cylinder assembly in the
cal sources), and if the little foam plastic oilouter arm casting and carefully screw in the
rgetaining ring at the top of your platter bearingones on each end of the casting, engaging the
well on the AR looks like something the mon-plastic bearing inserts. Screw these cone bear-
The original AR turntable was a classic and ater from the green latrine rejected, acquire imgs in so that the cylinder assembly is cen-
winner. It had excellent isolation, a good beamew one from AR. You will also need atered inthe outer casting and located with only
ing, a stable platter, a quiet motor, and a torieweler’'s screwdriver for adjusting the arma little “slop” in the bearings. Do not over-
arm that got lots of gripes (but one that can blgearings. tighten or you will damage the plastic bearing
made to work very well indeed as we shal, . . - . inserts in the brass cylinder.
. . - f the plastic foam oil retaining ring has de-
describe). AR turntables in working order (ng . . . . .
. . graded, insert a few Q-Tips into the platteNow lubricate the arm bearing well with 10-15
excess bearing wear) are still well worth oWNp v ; - . . .
. . T earing well to catch the debris and remove thdrops of silicon (or appropriate oil) letting the
ing and using. The following is what we do to . . :
; 2. remains of the foam ring. Then pull out the Qiube run down the sides of the well, drop the
overhaul and improve an original AR turntablel_. . . . ) .
) . ips with the remaining particles. Use Ronsondball bearing back in, make sure the arm post
and arm. Note that most parts are still avallabl{e : ' ) ;
. . 10 thoroughly clean out the bearing well, théhas a good film of lube on it, and install the arm
directly from AR Customer Service, 10 Ameri-

can Drive, Norwood, MA 02062.

Regarding the original AR turntable, now is
good time to discuss how to make one wor
better than new (better than almost anythin
else you can buy new too).

arm bearing well, the platter bearing shaft, thpost in the bearing well. See that the ball
arm bearing shaft, the arm ball bearing, thbearing is seated in the bottom of the arm post.
Ifyou have the oldest AR with two motors (onemotor pulley, and the rim of the platter whereLift the arm assembly back on top of the post
drive motor and a smaller “starter” motor, belthe belt goes around. Do not use Ronsonol and screw the arm post back into the assembly,
coupled to it) you must first change motors athe rubber belt — it will degrade it (again,making sure the projection on the end of the
belts are no longer available for this configurareplacement belts are available from AR ipost goes back into the center groove in the
tion. AR makes a replacement kit for thes@eeded). brass cylinder. Tighten the post firmly, lock-
oldest units, retrofitting to the later single moto ing the post to the brass cylinder and chrome
and drive belt configuration, complete with cylinder. The arm should now rotate very
instructions a_nd all necessary parts. ContaInto smooth, precise, and clean. AR had all thSmootth both horl_zontally and ver_tlcally on
them for details, the original two motor setup. . . e cleaned, re-lubricated, and readjusted bear-
right parts there, they just used them improp-

i . . “"ngs, with very little slop or play. (The final
Is obsolete. erly. The problem is the attempt at “damplng’l gs, very b or play (

) ' . - .cone bearing adjustment will be done by ear
Assuming a current one motor configurationpetween the outer casting and the brass Cyhgﬁ‘ter the setup is complete.)
the first step is to remove the platter and drivdrical bearing holder. In essence, the outet '
ebelt and remove the tonearm. Caution! Theleeve bearing is sticky and the inner conkubricate the platter bearing well with 10-15
tone arm wires don’t remove and although yobearings are sloppy and this can be fixed. drops of liquid silicon and coat the patter
have enough slack to remove the arm and plaEFsin aiewelers screwdriver. “back off’ the bearing spindle too and reinstall the platter and
it on the baseplate to work on it, trying to move, goncje ivot bearinas on éach side of thgrive belt. If your foam mat is in bad shape we
it further will break the wires and ruin it. Theouter cast?n until theg chrome cvlinder an(yvould suggest it be replaced with a Tri-Pad
arm removes by first removing the cartridge 9! y .damped platter mat (available through Mon-
inner brass cylinder can be removed. (We wil ;
shell and cartridge to a safe place and the61e “locking up” this “damping” assemt.)l com ster Cable dealers or direct from Monster Cable,
unscrewing the arm post so the arm, with Casﬁetel asgit rl13ever Workepd v%ell and sc?lews u101 Townsend St., San Francisco, CA 94107,
bearing assembly structure, lifts off. Remov y ) . price $30-$40). Setup cartridge properly (that’s

! he arm performance). The inner brass cylin- .
the arm post from its bearing well. Notice if a . . : . another complete project to come), rebalance,
der will now slide out of the chrome cylinder . -
small ball bearing comes out with the post. If itl_he pin protruding from one side of the brasémd reinstall table in your system.
g&esbpl?ls(t;gf)mbtr?faﬁgﬁ; ZT]% (ltjtr;tet\j/htgreer%ylinder can be removed by pulling firmly Now comes the final bearing adjustment by ear
OLi/Wi)|,| not lose it. If the ball beF;rin didn't with a pliers. Remove it. Now thoroughly (one you will have to occasionally re-check as
Zome out with the a.lrm ost. 2 “two mgn"'obi clean and degrease the two cylinders witthe bearing adjustment will move with time
necessary. One ersoﬁ hoids the tone a:rm jr'\]’gnsonol. Also clean the arm mounting posand use). Starting with a setup in which there is
turntable >(/.so theparm wires cannot break) ar\?fd remove the plastic clip and remnants of anly a small amount of play (slop) in the cone
oam pad from the arm end of this post. pivot bearings (you can feel the play by gently

tips the table upside down. The other person -

: L . twisting the arm from the headshell end), play
puts hand over arm bearing well and catche3lean the plastic inserts in each end of the dvnamic record containing detailed hiahs
the ball bearing (about 1/4" across) when ibrass cylinder. Note that these are the “reagndybass I the arm bearin gare ad'usteg too
falls out. Both people then crawl around orhorizontal bearings, in which the cones on. : I g ! .

. : } . . tight, the arm will bind slightly, and the sonic
hands and knees looking for ball bearing wheeach side of the casting ride, and pmpe”}ﬁualit will be “stifled” — compressed with a
itbounces out of hand onto floor — hint— the caadjusted and lubricated, will provide excellent y P

. . - . small, undynamic sound stage (sorry about
ate it. Anyway — arm stability and sonic quality. S - 2
getting into “arm-waving” audiophile vocabu-

You will need the following supplies: RonsonolAfter the arm post, arm bearing well, balllary but there isn’t any other good way to

lighter fluid for degreasing bearings and pulbearing, brass cylinder, chrome cylinder, anéxpress these subjective perceptions). If the
leys, Q-Tips for applying Ronsonol, new lubri-arm casting are completely cleaned it is time tarm bearings are too loose (too much slop) the
cation — check with AR for their recommendayput the arm back together. The brass cylindesound will get bright and “hashy” sounding

tion (we use 1000 centistroke Dow Corninggoes back into the chrome cylinder with th€from excess arm resonances and bearing rattle).
200 fluid — a pure liquid silicon — sorry we“flat” pointing down towards the arm post
cannot supply you directly as we have only onmounting hole (it interfaces with the arm pos

Now to “fix” the AR horizontal bearings and
E:ltll’n the arm from sloppy, sticky, and ho-hum

{\/Iaking careful and small adjustments with
your jeweler’'s screwdriver, either tighten or
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back off the cone bearings until the sound stageems to offer some “gems” of advice (alongrinally, give me some more topics to cover in

is smooth, dynamic, and big. If the wholewith some advice we do not agree with at allAudio Basicsl have got to have input from you

works has been silicon lubricated, both theuch as long evaluations of what is the bes$b write about what you want.

platter and arm should have the feel of “greasadagic interconnect wires). However, the maga-

glass” and the overall sonic quality will not bezine is interesting and not as hard to read g’“’"é Van rlotine

exceeded by any other table and arm, no mattegonizing a§ he Absolute Sourahd we sug-

how expensive or exotic. In other words, if yolwgest you give them a subscription try. We gotVOl-UME THREE NUMBER FOUR

can find a good used original AR table at @ confirming review of the MOS-FET 120B APRIL, 1984

reasonable price, buy it, set it up as above, amanplifier from another unusual source last ) ] )

use it, you won't do better. month too, the Sunday, February 12, 1984ello again! We are getting an amazing re-
issue of theBuffalo NewsMr. Tom Krehbiel SPONSe to our equipment survey guestionnaire,

We gottwo more new B&W loudspeakermody 0 i 1ic World of Stereo column, “Mr. nearly 10% of you have sent in your filled in

els in recently. A recent production mOdeYan Alstine demonstrated his service and cif@Sponse along with many additional detailed

DM220 ($500/pair three way) and the newesf, uo ¢ me by changing a Dynaco St-120 intetters. Since more results are coming in each

DM3000 ($1800/pair large 3-4 way system),,"yins ret 1208 amplifier. As far as I'm day’s mail, we shall wait another month before

Bothimpressed us abunch. The DM220 (Whlcﬁoncerned, the operation was a total succet@bulating and publishing the result of the

Is the bigger version of the DM110) has beeq,, listening to (or through) this amplifier hasSurvey as to publish now would cut off too

rI:Z?dﬁn-ngweh{jlerll%Z?jmupsles V\(\Z?s(ﬁ n lgzto?#m-restored enjoyment and excitement to my stéhany of you. Please return the survey ques-
. . Y Teo listening that | didn’t even know was missiionnaire from last montAudio Basicsiow so
colored. These are smooth, tight, big soundln(?ng_,, That's all a review really need say, youe can get as useful results as possible. Note
and neutral. Whatever problems B&W ha ; ; ; p dihatatypical response from a magazine surve
with early production DM220 models has beerqon tneed ten pages of fine print to describe & yp p g y
yp amplifier (unless it is a $3000 vacuum tubés far less than 1% (for exampknalogpays
completely cured and we can now suggestthat ., 1 s and other parts so rapidf bonus to its writers for work its annual reader
you won't find anything that will play better, _ . oo thotaven the company owner cann8Hrvey rates best in each of several categories,
orbigger, atarational price. The new DM300Q . % 1 nning as reported in a recent TAS @nd the results are determined by less than 200

is something else! (Its the “big brother” of th . _ sresponses out of a readership of many thou-
DM2000 previously reported on but with twc()ebUt still wonderful of course — even though itf

, , . ‘won't work reliably). sands).

active bass-midrange units and a larger passive

radiator). It is extraordinarily dynamic, very,0.K. folks, how about an equipment survey t§>ne of my readers, Bob Green, has given me a
very smooth, very neutral, and has outstandirg/low me to know what to write to better servesource for Dow Corning 200 fluid (the liquid
imaging. To pick nits, the very deep bass is ngtou and to allow you to see what is used odilicon | mentioned last month in the AR turn-
quite as “tight” as the nearly twice as expenthere by my readers and to “nudge” you tdable rebuild article). I wrote to the company
sive 801F, but the power and dynamics arsuggest topics fohudio BasicsPlease return @nd obtained a catalogue. They produce and
better than the 802F and the bass is still cleantiis page (or a copy thereof) (and an addition&€!! @l kinds of exotic lubricants — such as for
and faster than anything else | have heard sheet if necessary) to me in time for a result4@tches and cameras — and do sell the Dow
this price (or twice this price for that matter). Inreport next month. Corning liquid silicon in one pint cans. The
my book !t is the speaker B&W has been t.ry",]QNhat Loudspeakers do you now own? company Is:

to make in the DM16 and DM8Q2 (bu_t didn’t William F. Nye Company

quite achieve) and has now “hit the jackpotWhat loudspeakers have you owned and gives 5 gox G-927

with. It will make a lot of people think twice up on in the past, and why? New Bedford. Mass 02742

about spending any more (or less) on a speaker ’

system. In essence, nothing less expensive fs 2t Turhtable and Phono Cartridge do Y9Aithough a one pint can of Dow Corning 200

as impressive, and nothing more expensive flow own? fluid (1000 cs.) is just $7.00, the company does
significantly better. One neurosis —the speak¥reviously used? have a $20.00 minimum order. Another useful
has a tall, flat topped cabinet, and | kee . and very hard to find product is the same 200
thinking — I wonder what a stacked pair woul hat Amplifier, Preamp, Tuner, and/or Re'quid, but at 300,000 cs. This is heavy viscosity
sound like — especially if they were bi-amped?e'ver? used in tone arm damped cueing mechanisms.
Oh oh - strike that thought - | am not supposeflgain, describe past units, and why youAn 8 ounce jar of this material is $9.50 (enough
to be suggesting normal “audiophile” advice thanged. to redamp several thousand cueing devices). |
still — | wonder. Our suggestion, if you can suggest that some of you get together (espe-
afford them, buy them now before B&W real-What Tape Deck do you use? cially Audio Clubs) and order a unit of each
izes they should charge a higher price for thenyyhat prand & type of tape? and have a make your turntable work session.
(Top end is mighty sweet and detailed too.) (Are you listening, Pacific Northwest Audio

Again, describe previous units and why yo ;
We made the “big time.” Finally, after many,parted company with them. Society?)

many years, one of our products has been As a follow-up on the AR tonearm rebuild, |
reviewed irStereophileWe understand that J. What has been your most troublesome audigg hear from one very happy reader. He had
Gordon Holt has reported he thinks our MOSEomponent? Why? How resolved? previously purchased a preamp and then a

FET 120B amplifier is a “best buy.” We haveyynat would your choice of a “dream system’l-onghorn Grado cartridge from us, but still
not seen the finished review yet, but mosfe (price no object)? Why? Lets get some godgPMmplained he was not getting good sound
certainly will ask for reprint rights if possible. thought here — it should be interesting to othwith his AR turntable. In going through his AR

We sentStereophilea SUPER-PAS preamp o turntable-arm as we described, and getting to
recently too, so watch that space for further the step about removing the little ball bearing
comments. We can comment ti&iereophile Any satellite receivers out there? Your experifrom the bottom of the tonearm well, he dis-
has finally gotten on a reasonable publishingnce with them? covered that in his unit, the ball bearing was

schedule, with a more professional layout, and missing! The tone arm had been grinding away
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without a bearing for many years — no wondemot interfer with the Cramolin’s cleaning andpointing out that $6.00 a foot retail in compari-
his sound was not too wonderful. He bought acontact preserving ability. We suggest yowson to 27¢ a foot didn’t sound too “altruistic”
assortment of bearings from a local machineontact: to us. So far no response fr@ansible Sound
shop, found one that fit perfectly, and finally, . . . to our hard data. Do they like “claims” better

. . 'Caig Laboratories, Inc. . . . .
the system started working properly. The pom? : . than data? When is this magic parts and magic
—there is no way we can predict every possibfettn: David Ge.toff cable bullshit going to stop?
cause you may have for poor sonic quality id-175-0 Industrial Avenue

your system — and unless you investigate e¥escondido, California 92025 L
: . . sonic difference between any two brands or
erything, making no assumptions, you may, . - - :
) sk for a catalogue and the name of a retail/pes of speaker wire or interconnect cable in
spend lots of money searching for good soun

- ealer in your area where you can purchase th&est in which the listener did not know what
when the problem may be as simple as a

missing 5¢ part. No, our equipment is noE.ew Cra}molin Red_R-Z spray contact cleaningjire or interc_onnect was in the system at the
going to “sound good” if you are missing a it. Again, Cramolin Red is the_be_st contacum_e, and d|_d not knov_v wha_t was being
tonearm bearing. Are you sure everything jSieaner we have yet found, and it will take thewitched, or if it was being switched or not
your system is Working properly? Are younOI.Se out of old controls, restor_e |nterm|_ttent;witched, and when the system gain was ad-
really sure? ’ swnches_, ar_1d_ clean the corrosion from jackfusted to make up for any minor wide band
’ and audio fittings and keep them clean angksistive loss in a small gauge speaker cable.
| am going to call your attention again to a testoise free. Nothing else comes close. (Stereo Reviewid not take this into consider-
instrumentthat every serious audiophile shoulg\S long as | am giving you sources, | might ag\tion in their now infamous Monster Cable test
own, the new Fluke 73-75-77 series precision ' and some people could of course hear the slight

' L S — ~well give a source for Corning precision 1% . .
multimeter. Thisis anew 4.5 digit autoranglngtolera?nce metalfilm resistors (RgNEOD 1/2 Waltt)(1evel drop of the increased resistance of small
gauge cable in comparison to Monster Cable.

autopolarity precision meter for measuring curg, ou can get them from Ragon Electronicsd
rent, voltage, resistance and diode polarity.g g g If they would have carried their test only one

Again, we have never had anyone pick out any

has the accuracy and ease of use that wo 25 Wabash A_venue, St. Paul, M'“Tes"té‘tep further, first measuring the slight differ-
114. The costis 10¢ each. There is a “catch . A
have cost $500+ only a year ago. There are . . ence inloudness and then adjusting the volume
. and that is they come packed in 100 lot packs, .
three models. The Model 73 is $85.00, the o . (fontrol to match output loudness when switch-
. . :de you must buy a minimum of 100 pieces o)
Model 75 is $99.00 and is more accurate, and \ Given value ($10.00 + shipping) ing cables, | suspect nobody would have made
the Model 77 is $129.00 and has a few more Y9 ' ppINg)- ameaningful judgment of the different speaker
bells and whistles. A case (C-71) is availablé&nother good parts source is Digi-Key Corpowires’ “virtues.”) Our insight - it is less expen-
for $9.00 and a delux test lead kit (Y-8134) isation, Highway 32 South, P.O. Box 677, Thiefive to turn up your volume control one step
available for $20.00 (not really necessary aRiver Falls, Minn 56701. They stock highthanitis to purchase new heavy gauge speaker
each meter comes with adequate test probgsality Panasonic capacitors and precision revire.
standard). The model we recommend is thgistors and do sell in small quantities. Write t
Fluke 75 at $99.00. These meters are neligi-Key for their very interesting and com-
designs, using custom large scale integratgalete parts catalogue. We call your attention i
circuits, and make older designs look likeparticular to their TSW and TSS series o
cheap kludges. Although they are availableniniature power supply electrolytics which
from many sources, we will give you onecan allow you to build a very stiff and low . X . D
) ; lastic case device, 8 pin mini-dip package.

source we know that does stock them and thahpedance power supply in a very small space, . .

. o ! . . L Ithough the unit cost is low, our actual cost
we have done business with: and to their V-Series Panasonic miniaturé

. ) . . per usable device was quite high, as after
stacked metalized film capacitors which are ~ . . )
recise, very stable, and superior for couplinCUIIIng for popcorn noise, our yield about one
P ’ ' But of three devices purchased. We recently

c1’his might be the time to point out that real
uality does “pay off” in audio engineering

Ewough. For example, for several years we
ave used National LF356J Fet input linear op-

amps in our Super-Fet preamp series. This is a

Gopher Electronics

Attn: Kathy and tuned circuit applicati “

_ pplications. These are “new, . -
echnoogy capacos notobslte g <ol 90 [0 OO FaS0 erach of
St. Paul, Minnesota 55117 film” inductive wound capacitors made on ' '

third hand equipment in Sri Lanka for thebut in a high reliability ceramic package. Our
Gopher will pay shipping on orders to statesur ose of kge Fi)n 1930’s radios runnin iﬁ/ield is now over 90% with the H (ceramic)
adjoining Minnesota. If you live in Minnesota PP bing 9 Hackage LF356. So, even though the initial
o - ird world countries (and so obscure they ca . . .
add 6% sales tax. If you live further away, ad e pawned off as “madic capacitors” at outr cost is over twice as much, our actual cost is
$5.00 for UPS shipping in the continenta eopusl hiah mark-ugs b psnake oil audia(])ess than using the plastic case IC as the yield
U.S.A. Again, the Fluke 75 precision mumm'gsjalesmyen)g ps by Is so much better (and we should have even
eter is a must for anyone interesting in elec- ' better long term reliability too). Spending more

tronics. Speaking of outrageously high prices, we notecosts us less in this case.

Caig Laboratories, makers of the great conta{l;rﬁnz ir(?(ézrt])i?nmS;;tr)]ISfaSc?Srzcrhc||eatitr$1irnfr?1ne1 VsaSUnkept promises department. At the C.E.S.
cleaner, CRAMOLIN RED, is getting ready to ”_g his brand of * oo 9 bl show last January, the Technics regional sales
offer a special consumer cleaning package 5£nghisbrando maglcmterconnectqa €
. . . Sor only $4.00 to $6.00 per foot (depending on :
special R-2 Cramolin Red. It will be a 6 ouncc—i : u layer for my own in house use at dealer cost.
he strength of the magic) out of the “goodne .
; N S he Harman-Kardon people promised me a
. ) af his heart” for altruistic reasons only because
contact and jack cleaning brushes and swabns
for about $9.00 retail. In the past, Consumergudiophiles and thus kept his prices, and th asnd learn how to make the bearings work
little bottles as the industrial spray cans used ased (a stock Belden 75 ohm coax) in thsample AR turntable to evaluate. So far, no
isc player, no tonearm, and no evaluation

‘(‘:onsumers. Caig Lab "has now developed f%ot rolls. We sent a copy of the catalogue an
government approved” propellant that does

manager promised me a SL-P7 digital disc
spray can, complete with a set of special audig,
€ had great concern for the limited budgets orrap T-60 tonearm so | could tear one apart
have only been able to get Cramolin in messy . i i
y 9 rofits, “very low.” Ha! We found the cable he etter. Acoustic Research promised me a
freon based propellant not legal to sell to retaE -
brop 9 elden cable catalogue at 27¢ per foot in 10 .
%ample turntable, even with follow up letters to
price sheet to the editor &ensible Sound
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each company. Why then did they make those
promises to me?

“Superdisc” records are not exactly anew idea.
Recently a new client brought in his collection

power for five minutes and thou shallNow lets see if we can find objective answers
specify over what frequency range and ab some of these questions.
what THD rating you achieve this power

So there!” ‘What does “RMS” mean? You always see

those RMS power ratings, what's this RMS

of Audiophile records for my evaluation. ThisNow that we have this dandy gummit regulaguy, anyway? RMS stands for Root Mean
is the brand name of a set of incredible record®n (one among billions and billions as aSquare (that is sure a lot of help, isn't it). Uh,
produced in Saukville, Wisconsin. The goodamous astronomer would say) all you conwhat does Root Mean Square mean? If you
news is the dynamic range and natural musicaltmers are “protected” from us nasty manulave a good working knowledge of integral
balance are equal or better to the very bestfacturers who would try and fake a meaningealculus you probably know the answer. How-

have ever heard. The format is a bit strangeless power rating past you, right? Wrong!

they are 78 r.p.m. records, but are microgroove
(use a normal stylus, not the old and much
larger 78 r.p.m. nail of a stylus). If you have
thought that 45 r.p.m. direct discs were dy-
namic, you won't believe the dynamics of a 78
r.p.m. superdisc. Most of the records (about 20
in the series) are Dixieland Jazz, records of
some of the famous jazz groups of this area
(Doc Evans of Mendota and others). | would
like to see an Audiophile record of Saukville,
Wisconsin sentto every recording studio in the
U.S.A. along with a note telling the producers
and engineers there to just try and equal the
recording quality of these records. | bet 99% of
all studios cannot do it. Now for the bad news
— these stunning records were made about
1950! Yep, they are over 30 years old. Just
imagine the desire and care Audiophile records
had back then (swimming up stream against
the mass produced crowd) making records of
far better fidelity and dynamic range than was
possible to play back on the “hi fi” equipment
of that day (or of this day too for that matter).
What has the record industry gained over the
past 30 years? Not much, except for informa-
tion density. We now pack more data in the
same space, both on records and tapes (and on
digital discs) but not necessarily higher quality
data. Isn’t progress fun sometimes?

Power, what is it? Lots of our callers do
not seem to know so lets discuss it. The
typical definition of amplifier power seems
to be:

A large number derived by the audio

company’s advertising department for the
purpose of making a good impression on a
specification sheet and selling lots of trash.

In the early 1970’s, advertised power got so
inflated (especially by the “brown box” all-in-
one console makers) that units with tiny little
radio amplifiers of less than 2-5 watts “actual”
power were getting rated at “600 watts instan-
taneous peak power” or more. We got cus-
tomer response then such as, “why should |
buy that lousy little 70 watt Dyna St-70 when

| can get a maggotbox with 800 watts?” Things
got so bad (the industry just cannot seem to
police itself) that the Federal Trade Commis-
sion finally stepped in and decreed a “govern-
ment standard” power rating as follows:

“Thou shall advertise only that RMS power
your trash can make after running at one-
third power for an hour and then at full

ever, for the few of you that are a little rusty in
that speciality, what we are talking about is a
mathematical method of assigning a number to
an arbitrary waveform so that the equivalent
You still don’t know the conditions of power of that particular wave form can be
testing for power (or that manufacturerscompared directly to the power of any other
can still “cheat” on the tests, and still staywave form. Anyway, Root means Square Root
within FTC regulations). inthis case, (yes there is areal use for that little
“check” key on your calculator). Mean is a
statistical term that is pretty close to, but not
the same as “average” (average is determined
You still don’t know “how much power” by taking the sum of all of the samples and
you need or should have for adequatdividing by the number of samples — mean is
musical performance in your audio systemdetermined by squaring each of the samples,
o adding the squares together, taking the square
Everyone still tries to sell you “walts” 1ot of the whole mess, and then dividing by
instead of Ilfellke_ audio performan(_:e.the number of samples). Square of course
(Numbers are easier to sell than quality.Jneans the number times itself. This whole

You will still find salesmen trying to sell Process is necessary to be able to compare the
you “150 watt” loudspeakers and you carPower of one kind of wave form to another.

find no objective reality in that “number” |, 5o, we are, in general, talking about sine
at all or rational reasons why you shoulq,5yes when measuring power so we won't

pay forit. worry about other wave forms at this time (the

You still don’t know how to compare one other wave forms happen to be music, but oh
power rating to another. The Commerciawe” —) With a sine wave, the conversion to
press tells you all amps with similarRMS is easy. One simply multiplies the peak
specifications sound identical (and ardgdreatest) voltage by .707 to arrive at RMS
essentially perfect). The underground pres¢oltage. Of course if the spec sheet says “peak
tells you that all engineering specificationd0 peak” then you have to first divide that
are worthless and that two amps of th&@umber in half. So, for example, if that car
same “power rating” can seem to haveradio power booster claims a 20 volt output,”
subjectively, much different power t0 find out what that really means, divide by
capabilities. Why? two (10) and multiply by .707 to get a true
RMS voltage of about 7.07 volts.

You still don’t know what “power” really
means, let alone “RMS.”

You still don’t know how “power” relates
to what you hear.

Very, very, importantly, you still do not )
understand how power relates to the use §nce we have found the equivalent RMS volt-
your volume control or what happens tc@ge of awave form, we can then determine the

power when you use equalizers, ton@ower by squaring this result and dividing by
controls, or electronically boostedthe load resistance (in the case of the audio

loudspeakers. industry, the standard load used is 8 ohms).
) ) Note that many manufacturers misrepresent
And finally, you still do not understand (lie about) their power rating by using a non-
how power relates to how loudly yourstandard load (especially in the car radio busi-
audio system will play (or even underyess). For example, a little car radio with a 20
what conditions “loud” is described oryqt peak to peak capability would have just
why something sounds more or less g7 yolts RMS output, and that voltage, into a
“loud”). standard 8 ohm load, would be (7.07 x 7.07) /
Helpful hint — power does not relate to8 = 6+ watts. However, if the manufacturer

loud on a linear basis — however, voltag€onveniently uses a 4 ohm load, the “power”
output does — but what is voltage output’.W'” double” to over 12 watts. And, if the

In trying to learn about audio, you aremanufacturer “forgets” to convert peak volt-
going to find, in general, learning the@ge to RMS voltage, the result will be 25 watts,
answer to one question leads to discoverin@nd if he also forgets to convert peak to peak
there are now more new questions‘.’onage to peak voltage the power will be 20 x
However, that is part of the fun of it — at20/4 =100 watts! | hate to be the bearer of bad
least for you. news, but there are a lot of you out there that
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have paid for “100 watt” car radios and onlypartin the audio industry, and the FTC decided
have 6 watts! Remember, only home amplifito do something about it.
ers have to conform to FTC standards, not c

. a]'rhey deemed that an amp should have to run at
radios.

1/3 power for an hour before testing (and at
Thus, to simplify, we can say that “RMS Power70°F room temperature and without forced
in audio terms, refers to the continuous mearooling unless the amp had a standard fan) to
power produced by a sine wave of some pealiminate the “trick” of testing “frozen ampli-
value into a standard 8 ohm load resistoffiers.” The FTC (bureaucrats not engineers)
Furthermore, to give meaningful comparisonpicked 1/3 power assuming this was a nice
of even this simple specification, the manufaceasy test to warm the amp up to normal oper-
turer must, for home audio equipment, specifgting conditions (they were wrong — more
the frequency range over which the amplifieabout this later). After “warm up” (FTC called
will make power, and at what distortion level.it “pre-conditioning”) the unit had to run at full
Note that car radio makers do not have tpower for 5 minutes, thus eliminating fake
conform to FTC standards, nor do amplifierpower supplies, inadequate heat sinks, and
for “professional” applications. Thus anotheinadequate thermal protection (so they assumed
way to “cheat” is to call your product a “profes— wrong again). Distortion had to be specified
sional amplifier” and then you can get a “poweso you could recognize the difference between
rating” high enough to satisfy the wildest100 watts at .1% distortion and 100 watts at
dreams of your advertising department. 10% distortion, for example, as the FTC as-
,Ssumed simple distortion was important (it is,
but again, not all of the story). In addition,
. o Yecause it is much easier to make 100 watts at
were arrived at. Amplifiers produce heat. The L
- 000 cyclesthanitis at 20 cycles (much harder
are not 100% efficient and cannot convert a
- . : . power supply test) or at 20,000 cycles (much
incoming energy into output power without :
. - harder thermal test) frequency at which power
internal losses. These losses are converted into . T T
. o o was available had to be specified to eliminate
heat, which the amplifier must dissipate ad- “ S . -
L . e another source of “hedging” (again, assuming
equately or it will overheat and fail. This is the L
. ; that flat 20 to 20,000 Hz response is important,
reason for heavy heat sinks and heat fins on, . . :
. o which again, is not necessarily a good assump-
most high powered amplifiers, and for some.

protection circuits.

What are the test conditions of FTC “power
ratings? First, we should discuss how the

on).

. . . The FTC assumed these “consumer protec-
Obviously, heavy heat sinks and protection  °, . . .
- . tion” regulations would clear the air, and pro-

circuits cost money and if a manufacturer cap). . o
N N . . . vide better and more durable audio amplifiers
get by” without them, his profits will be . ;

for the consumer. They were partially right as

. - X : o 3he worst fraud (primarily stereo console ra-
nies were first cooling their amplifiers to a low . L
. djos) was eliminated. However, some clever
temperature before making power tests, an(s] .
. . . designers found new ways to cheat, and of
running forced cold air across them durln% o w . . B I
. ourse with “professional” and “automobile
testing, so they could get more power on the .. .
. . amplifiers (which fell through the cracks of the
bench without overheating the amp and burn- . . )
- . .~ regulations) the same old fake ratings still
ing it up. Unfortunately, they did not furnish
ound.
freezer chests for the amps when they solfg3
them, so the end user could never get th®everal interesting things happened right after
specified power without overheating and blowthe new FTC power regulations went into
ing up the amplifier. In addition, amplifiers effect.
can absorb some heat for a short period of tin}Le
before overheating, even if heat sinks arg’
skimpy. Thus many manufacturers would only
run the unit at “full power” for as long as
necessary to take an instrument reading (a few
seconds at most). Of course at home you need
the power all the time so again, amps made
rated power at the factory but burned up in the
user’'s home. Finally, a charged up power sup-
ply takes a finite amount of time to discharge,
and if the manufacturer made his power tests
on a “pulse” basis —injecting only one cycle op.
signal, the amp would make much more power
for an instant, before its feeble power supply
fell apart. Of course, at home, you need the
power you paid for longer than a nanosecond,
and with an “instantaneous peak power” rat-
ing, you didn’t get it. Fraud was running ram-

All of the Japanese manufacturers came
out with “all new models.” A face saving
maneuver to avoid having to show a lower
power rating than what had been previously
advertised for thatmodel —a new faceplate
and a XZY-2000 model at 30 watts is not
as embarrassing as dropping the power of
your YZX-5000 model from 150 watts to
30 watts. Of course the insides remained
the same

Some high powered amplifiers were made
less reliable. For example, one U.S. made
150 watt per channel amplifier that was
noted for durability would not get through
the one hour “pre-conditioning” tests
without its internal overheat protection
sensors activating and shutting the
amplifier off. It had the thermal sensors

located directly on its output transistors
for the quickest possible response to any
overheat problems, andin normal use never
overheated as it was a good design for that
era. The “engineering” cure for the shut
off during testing was simple — the
company relocated the thermal sensors far
out on the heat sinks — away from the
output transistors they were supposed to
protect — thus making them much slower
to react to any overheat problem. The amp
would then get thru FTC pre-conditioning
without shutting down, but the end user
got a less reliable product, as in use now
the output transistors could overheat and
fail before the thermal sensors would shut
off the amp and protect it. You see, the
regulation did not specify that the amplifier
had to operate at a safe temperature during
testing, only that it lasted for that one hour,
once, before blowing up. Sorry folks,
gummit regulations do not replace good
engineering, and do not set minimum
standards, but only set maximum
standards, as after a standard is set,
everyone designs (in all fields of endeavor)
only to meet the minimum requirements
of the standard as there is no “marketing”
value in overdesigning, as if the gummit
says this is the standard, and you meet that
standard, it must be good enough, right?
Sure.

Most remaining vacuum tube amplifiers
had their power ratings reduced. Although,
at the time, vacuum tubes amplifiers were
assumed to be much more rugged and
durable than the flaky transistor amps, and
people thought vacuum tube amps were
“more powerful sounding,” in fact, during
pre-conditions, the output and power
transformers of vacuum tube amplifiers
heated up more than normal, becoming
more resistive, and causing the output
power to drop. Thus even the old solid,
durable, and powerful (for that day)
Dynaco St-70 (35 watts per channel) had
to be derated to 20 watts per channel.
Although it would make its original
advertised power for several minutes
(better and more honest a rating than almost
all competition) it would not make full
power after running at 1/3 power for an
hour. Because it was not cost effective to
do a faceplate redesign as the “off-shore”
manufacturers were scurrying to do, Dyna
did the honest thing and published a new,
and lower power rating, along with an
objective explanation why, and everyone
else laughed at their honesty. (It was not
cost effective to design a new vacuum tube
amplifier in the mid 1970’s as Dyna could
already see the handwriting on the wall for
vacuum tubes).
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4. Only one audio amplifier (to the best ofnon-polarized capacitors in this type of applimay make the situation better, it may make it
my knowledge) that was designed beforeation. No magic, just common sense. worse. You cannot document what it will actu-
the FTC power testing rule was propose . . . . .ally do. Itis, at best, engineering by guessing.

P 9 . prop qung then continued by discussing Dielectri 04 ; » engin gby g 9
passed the complete test with flying color - o ) ince all that one knows is that you are abso-

. dsorption and pointing out this was a sourc . .

— the Dyna St-400 made its complete 200, ". S . utely adding more resonances by bypassing,
. . of distortion in capacitors and that some types . .
watts per channel with no fudging, no fan, . . . - —and since one can reason that what we want is
. f capacitors have less dielectric adsorption .
and no derating. It was the most honesI no spurious resonances at all, one can then

amplifier of its day. an ot_he_r types. Truet! Jung failed to point OUltogically suggest that paralleling bypass ca-
that this is a low frequency effect. Jung alsg = . . .
acitors and adding unknown resonances is

The major problem with the 1/3 power for arfailed to mention that in a properly designe(P .
: . L : . not a clever way to get less resonances. Itis a
hour test was that it was not an “easy warm-ugircuit the coupling capacitors do not change : .
) . . clever way to sell you lots of expensive capaci-
as the FTC bureaucrats assumed, but a neastate. (There will be no signal charging Olorsl
worst case test, causing much greater stredischarging the capacitor — it will simply pass ™~
than full power operation. Nobody realizecthe signal much as a two man push-pull timbé#e would like to find out exactly what capaci-
this (except Dynaco) before the rule was passeshw passes the energy of the man on each ewds are doing. We just spent $35,000.00 to

and afterwards, the fit hit the shan. (To beand cuts down the tree without the saw bendingnable us to find out! Stay tuned!

continued). at all.) If the “saw bends” it is being usedThus Karl, Walt Jung did have a lot to say, but

) improperly — if the capacitor is in a charge-
Frank Van rHotine discharge mode it is a bad circuit design angjcovered no new ground, and leaped from fact

any sonic ill effects are the responsibility oftheto fiction. It did sell a lot of capacitors.

VOLUME THREE NUMBER FIVE circuit designer, not the capacitor designer. Ofhe nice folks at Pacific Northwest Audio
MAY, 1984 course the capacitors will “charge” when youSociety slightly misunderstood a couple of
) o _ ) turn the uniton, and “discharge” when you turmotes in my lasfudio Basics They printed
Stop! Quit sending in questionnaires! We arg off — and it might take a couple of seconds tehat we “like” or “recommend” Corning resis-
buried in them! Will take another month t0form the capacitors completely, butwhile playtors and Panasonic capacitors. Wrong — | sim-
make sense out of all the data but hope {ig music they do not change state at all in ply gave a couple of sources for parts that we
publish some rational results in June or Jultompetent circuit. (It is much more likely thatknow do work reliably. We really do not care
Thank you for your cooperation! you have anincompetent circuit than incompewhat brand of parts you use as long as they are
Karl Nehring writes to question my anti-magic-{ent capacitors.) appropriate forthe applipation and are reliable.
capacitor attitude. He points outthat Walt Junginally, Jung, after “proving” that some kinds' “!|ke'_' Motorola transistors “better” than
did have a large write up iAudio magazine of capacitors “sound bad” (there was no correEa"Ch”(.j’ for example, only because we get a
some time ago giving distortion data on Caation between his “testing” mentioned abo etter yield on the average with Motorola and

v . iy
pacitors and discussing many aspects of cand the “sound” of any kind of capacitor pro They provide better pricing and shorter lead

pacitors that appeared to be meaningful. Rrly ysed) then proceeded to replace all of thzzleamneze(?iﬁl;r}‘gil?r?gs[;;{]eor?‘?ocrr:pee”iarl]_ognégt)i/\?;
good question! “bad sounding” capacitors in a Dyna PAS Wm}erms) !

First of all, Jung basically “proved” that polar- '900d sounding” capacitors and claimed the
ized capacitors break down and distort whefgsults were just wonderful. He did not dpcuWe recently got a copy of a rather bizarre
reversed biased (a fact well know among elednent wheth_er any of the original capacitorarticle written by the editor oFanfare (an
trical engineers for the past 40 years). A “worsf/ere def_ectlve, whether or not he made anynderground record review magazine). The
case” example of this is putting in a powephang_esm_real valuelnr_eplacmg capacitors @ticle was a one page diatribe condemning
supply capacitor backwards and putting say, G@Pacitor is the value it is — not the_ va!uti:ramolin as “sounding bad” and “ruining
50 volts to the + lead of the supply capacitor?“”ted on it). In fa_ct, he made no ob_Jectlveequipment and expensive magic cables.” First
BANG! It will likely “blow up” just like a little _documented _experlm_ents at all —_just jumpedf all, you cannot ruin magic cables — unless
firecracker! This is indeed distortion! His testdNto the “magic capacitors sound just wonderyou really believe that one kind of magic is
showed that the less reverse voltage you appflk’/"' mode like all the other snake oil salesmenbetter than another kind B.S. but | thought that

to a polarized capacitor, the less it breaks dowginally, Jung pointed out that capacitors haV%ent_outwith the witch burnin“g trials long ago.
and distorts. No kidding! Kind of like writing stray inductances. True! He suggested “by ¢ Ind that Cramolin only "sounds bad" if

a research paper showing that if you curve gassing” large inductive capacitors with smalley®U think the sound of intermittent and noisy

; ; . . . u . controls and switches and oxidized connectors
plane in a certain way, you can get morgss-inductive capacitors to “cancel the induc;

airflow across one side than the other angynce and get better sound.” Wrong! All ca-S0unds good.” If youreally like the sound of
produce lift! Obviously (to good engineers)pacitors are inductive unless their physica‘l)Id o>s|d|zed controls, | have a real deal for
one does not use a polarized capacitor in gze is smaller than this (.) . The frequency afo": V& 90t boxes of old discarded Dyna
centerline coupling application where the AGyhich inductive resonances occur are deper(f-omrms guaranteed to be noisy, corroded, oxi-

tor will be reversed biased half the time, willyoqy and dielectric materials, and so on. Irl?-:glrilf:rzeiDF%?%S)ZS;?;;L?V?;:Krler;?(\g?;r%roﬁﬁu

distor, and wil pot soung good Does_ th'sgeneral, the inductive resonances occur aCIE)ncerns we will, on special order, not clean
make the capacitor bad? Of course not, it onlfigher frequencies in smaller capacitors. It is : ’ P '

tells you what was already known (to everyongt this point, nearly impossible to documenyUr controls, jacks, and switches when we
but the editors oAudio), that there are proper, ghjectively the various inductive resonanceleoUId your équipment for the special price of
and improper applications for various kinds otaused by any given capacitor using availab@"y $75.00 per not cleaning. We value the
capacitors. Jung then continued to explain thatandard engineering practices. Bypassing gnti-Cramolin lunatic fringe business oo, es-
you can kind of “make” a non-polarized ca-capacitor will simply add the resonances of thBSCially if we can make akilling atit (everyone
pacitor by putting two standard polarized canew capacitor in parallel with the resonance§ € 40€s)-

pacitors “back to back” —you cannot—you willgf the old capacitor which may cancel, add,

actually cause both to break down. There is @rm new multiple resonances, or whatever. It
solution — not difficult to come up with — use



Audio Basics Complete 1984 Back Issue Set Page 11

We spotted one strange letter to the editor igood in the first place), and makes it starsafely dissipate lots of heat long term without
the most recenBensible Soundrhe gentle- nearly as fast as a direct drive unit. AC hum isverheating any internal parts under any con-
man claimed to have talked to me once bgimply gone! There are no AC fields inside thalitions. Unfortunately, this requires integrity
phone “several years ago” and decided | wastarntable at all. The revised T-25 is quiet! Théyy the designer — he has to want to build an
“flake” based upon his remembrance of tha¢xternal power supply box contains the poweaimplifier that works well more than he wants
one single phone call years before. He thetnansformer, power supply parts, AC line cordto build one that sells well. Lets look at some
proceeded to conden8ensible Sounfibr re- AC power switch and indicator lamp, and af the many ways to cheat.
viewing any of our products. Gee - | wondelRCA phono jack which is the 12 volt DC . .
. . We already mentioned the ploy of moving
what | said?Sensible Soundesponded by power supply feed for the turntable. The sup- -
L . thermal shutdown devices far away from the
mentioning they get lots of letters about usply box also contains a fuse for the system, aﬁ - .
; . I, eat source (the output devices) so they don't
both pro and con. (They never told us that dtem Harman-Kardon did not originally sup- ;
h . . hut down as soon, thus passing the FTC pre-
forwarded any complaints to US). Anyway,ply. The turntable itself has a shielded pchut dowt - .

o o N . . conditioning test, but providing less reliable
we don’t mind the “pros” but we cannot dosupply cord which plugs into the power supply rotection for the consumer
anything about the “cons” unless you tell udox, rather than the original AC power cord” ’
what you think we have done that you don'No AC current, no AC hum fields, and thus naMany receiver manufacturers quickly realized
like. Complaining to somebody else will nothum atall, its that simple. We have this revisethat the FTC did not specify how hot the
help fix your problem unless complaints areunit available, with our external power supply amplifier could get during testing. Thus, by
then brought to our attention too. We canndgilicon lubricated bearings and linkages, andliminating thermal protection completely, they
take action if we don’t know that you have awith our Longhorn Grado cartridge installed,could let their units get blazing hot during
problem! Sure, you have every right to contadbr $325.00 complete, including delivery intesting, and as long as one sample (not all
someone likeSensible Sound you feel we the continental U.S.A. If you supply a new H-production units are tested or they wouldn’t
have wronged you. But please give us a copy #f T-25, we will convert it (including the Long- have many sellable pieces) made it through the
your letter too. We cannot fix it if we don’t horn Grado) for $175.00. Sorry, we don’tworkiest without melting, they could still claim
know it is broken! If you don’t want the prob- on used units as we cannot account for possibégher power, even if the sample was so badly
lem fixed, if you just want to tell people we areprevious damage or missing parts. stressed by the testit was on the verge of failure
rotten bastards or whatever, then obviousl and its reliability ruined.
don’t contact us —we don'tlike “hate” mail any
better than anyone else.

Klow back to amplifier power (continued from
last month). Other manufacturers realized that the “one

A hour of pre-conditioning” did not specify one
Product review. The new bottom of the IineWe ended by mentioning that the FTC bureaucontinuous hour and could with some strain of

Harman-Kardon T-25 (available for about$15(?rats assumeq that one-third power oper_a_thggiC’ be interpreted as a “sum total of one hour

. . . .would be a nice easy test for an amplifier L N .
at discount stores) is a winner. The arm i moly warming it up a bit to defeat the “frozenbf pre-conditioning time.” Their answer to
different from the higher priced models (which Py grup inadequate heat sinks was simple — thermal

. ; . . amplifier” fake power testers. Were they eve .
are all quite good) in that it has a simpler, less P P y [)reakers that reset automatically after the amp

: wrong! One-third power operation heats an :
expensive, and better arm (at least we can ge[ g P P . Fools off. In testing, the amp gets “red hot” and
amplifier up much more than operating at ful .
shuts off. After a while it cools off and turns

into both the vertical and horizontal bearings ower. Whv? Essentiallv. because at full bowes
with liquid silicon while on the more expen-p (WY Y P eback on, heats quickly up again and again shuts
off. It might take a couple of weeks to accumu-

- . . tpe amplifier is efficient, and nearly all of its
sive models, we cannot lubricate the vertica - .
nergy is dumped into the load (the speaker ?arlte a total of one hour of “on time” between

: e

arm bearings). Here | have to lamely go back to o
earing ) . . ygo test load gets hot, not the amplifier). Of course .

a subjective evaluation, but, in my opinion, for o gverload and shut down cycles, but is was
S . atvery low power, nothing is stressed, and the . L

what itis worth, the T-25 seems to play notice= " ~.2 : téchnically within the rules.

amplifier does not overheat. But, at third power,
ably cleaner deep bass than any other arm | can

remember in recent years (after a bit of "qUiénn(:sltifi(;:’stzgaf;ﬁlr(g)gr:j n?)ltjmﬁ(?: :)netsotot?ﬁOf course thlshkmd of ampllfler_wo_r:lthmake
silicon treatment that is). | like it enough that gmp 9 power in your home system as it will heat up

bought one for my own system. lts only rea|oad. The amplifier is forced to dissipate mosénd shut off there too. And while the manufac-

problem seems to be a bit of low level humof its own energy internally, while the load isturer didn't care if it took a month of waiting to

not heated as much. Thus, the simple “warmaccumulate a total of one hour of play time, |

from the internal power supply transformerforu " test required by qovernment standards w iaht obi ki h
the DC servo-drive motor. Dave can make the” d v9 a@xpect you might object to taking a month to

trip link absolutely friction free, and the T.o5d Worse test than the full power end resulblay all of a record while the amp cycles on and

is one of those rare units that makes my Systerneqquwements. off.

sound better, not just different. It shuts off aWhat can a manufacturer do about this? Hownother ploy was based upon the knowledge

the record end too! can he make the amplifier design “stronghat an amplifier does not put out much heat at

We have a “fix” for the residual hum in the T_enou_gh to absorb mcare thar_l full pm:ver full power. Several off shore _manufactur_e_rs
heating? How can he “make it through” theused this fact to design receivers containing

25, and at the same time have made it ev o A . . r
more stable and better sounding. We ha\(/.%]rc preconditioning tests without overheattwo amplifier stages. The first amplifier (a

designed an outboard power supply box for thhg and shutting off the amplifier? There arevery small one) was designed to conveniently

unit (similar to that of the late lamented Con-lo.tS of ways to do this, some honest, and sonake its full o_utput power at (you gues§ed )
simply finding new ways to drop through loop-exactly one-third of the overall power rating of

noisseur BD103 turntable — but better). W%oles in the rules and fake the power rating ahe unit. The second, crude and larger ampli-

remove the power transformer and raw POWEL 1 as ever fi v “cut in” hird
supply card from the T-25 chassis, increase the ’ ler only cgt " at over one-third power.
During testing, the small amp runs at full

power supply times thirty-three (3Q€F to The expensive way (and reliable way and the . .
10,000pF) which decreases the ripple on thavay that provides you with an amplifier that_rl)_?]\gr?;;?;jr T)(\)/\l/grf:st;:zg %;\fz:y;'glri hiﬂ?s
12 volt DC supply from nearly 1 volt to lessreally makes the power it claims under a wide p 9: 9 P

than 40 millivolts (33 times less), improves theyariety of conditions) is to “bite the bullet” and n (cool and not yet turned on) for the last five

speed stability by the same factor (and it walsuild an amplifier with big heatsinks that (:anmInUteS before blowing up. N_e_lth(_eramp really
goes through the pre-conditioning cycle as
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intended, and of course, in your home systeability, it should make twice as much powel0.K. We shall now assume a miracle has occurred
you don’t run at exactly one third power or ainto 4 ohms as into 8 ohms simply becausand everybody is now finally rating their power
exactly full power and you get to hear thepower is defined as voltage squared divided bgxactly in accordance with the intent of the FTC
distortion of the two amplifier sections at-load resistance, and all other things beingtandards, giving power ratings referenced to 8
tempting to work together. Why do it this way2equal,\#/4 = 2(\2#/8). 100 watts is “better” than ohms, and building amplifiers sturdy enough that
Because it costs less to build two crude amplb0 watts isn’t it? Not when the first rating isthey will actually make their advertised power
fiers than to build one good heat sink, that ig1to 4 ohms and the second is into 8 ohms, theatings on a sustained basis without stress or
why. The manufactures “invent” new ampli-the ratings are the same thing. Of course abverheating. Now things are just wonderful and
fier classes for these products, Class X or Y dhings are not equal and many amplifiers overrou now have a “watts” standard that is useful
whatever. We call it Class Fake. heat more and are less reliable into 4 ohm loadsid meaningful, right? Wrong! One company’s
. as the current flow thru the output device$watt” still cannot be directly compared to an-
Another end run around the rules involves thg : o ) i N
. .doubles into 4 ohms and most amplifier don’bther company’s “watt.” Joe Average can now be
use of a variable voltage power supply. In th'?q . o . : . A
o ave that capability built into their power sup-sure his 20 foot long ladder he just bought is long
case, the amplifier is run at low voltage under . : .
plies. enough to reach his roof, but he still cannot be

low power conditions (such as precondition- sure the sucker is strong enough to safely hold
ing testing) and runs cool. Under high poweT he real problem here is that people have com 9 9 Y

e
. - : im up!
demands, the power supply voltage is pushed expect “power rating” to be some kind oTh P
way up for the short periods of time necessameliable standard. Just as everybody “knowsThe ladder “foot” specification doesn't tell you
to make the power rating. Again, this methodin the U.S.A. at least) what “10 feet” meansow strong the ladder is! The FTC “watt” speci-
eliminates the need for heavy, expensive heand “feet” has come to be a reasonably reliabfecation doesn't tell you how strong those watts
sinks, power transformers, and rugged outpstandard for a unit of measurement, hi-fi buyare. You need to know more about the nature of
devices. However, because the output circuitrs have come to expect that “watts” have #he watts and how they relate to your use condi-
have little heat sink capability and are reallysimilar standard meaning they can relate to arbns.
not rated for continuous full power operationhave the right to expect that 100 watts mearllsh -
. ) S . e FTC specifies that a manufacturer shall rate
lots of electronic protection circuits have to beL00 wattsUnfortunately, with watts, we have a, . ) . .
desi ; . - : . his power delivered into an 8 ohm load resistor.
esigned into the amplifier to keep it fromvariable length ruler, crunched at will by the N . N .
7 . o ; A{thoughthls is a “starting place” for a universal
blowing up in home use. These circuits arenanufacturer to get the biggest measuremen
. . - . . standard, unfortunately, loudspeakers are not
usually cutting in, degrading the sound, angossible for his merchandise. So Joe Average . h
. e o - L quivalent loads to 8 ohm resistors, and every
under demanding use conditions, this kind athinks that a 100 watt rated car radio is worth rea]. !
. . . ifferent loudspeaker represents a different, and
design tends to shut off completely, protectingnoney, when all he really gets is 6 watts that car] .
. L ; . most always, a much more difficult load than
itself, but not providing you the high powerbe cobbled up out of any cheap audio power | "e standard test resistor
you thought you paid for at such a low priceNow Joe would be really unhappy if the twenty '
There is no such thing as a free lunch. Protetsot ladder he just bought didn’t reach to the 1@ resistor is a nice guy, predictable, passive, only
tion circuits cost less than quality hardwardoot eaves on his roof, because the ladder manproviding a nice uniform resistance to current
and there is no adequate substitute for refdcturer had redefined the “foot” to mean thelow. Use an amplifier to force current thru it and
watts. This type of design might work, how-length of his baby daughter's foot. Howeverit just sits there getting warm as the amplifier
ever, if there was some good way to “sensekhen Joe hears from us that his car radio mangewer is gently and uniformly changed into heat
the power supply demands in advance, so thigcturer has just done the same thing, does he gigsipated by the resistor. At any audio frequency
the supply voltage could be increased jushad at being defrauded by the car trash buildertke resistor is the same nice passive load and it is
before the demands were needed. Howevesh no no no—he gets mad at us for giving him thiée easiest possible load that amplifier will ever
we have no time machine circuits, and th&ad news and defends the validity of his purchasee.
power supply is driven by the same signahnd the good sound and the wonderful 4 ohmh loud K . ice It
feeding the audio circuits, takes a real amoumtatts he just bought. Tough luck Joe — you-lr € (I)u Speaxer systemdls ?Ot as n_lcl<le. L'S a
of time to change state, and thus supplies moladder is still too short! E_on;p e])‘< (ilrcu!t clompose 0 es_l'_sr?nt]:_a y_t rﬁe
voltage just after itis needed. Thus the rate f course the rationalization given by everyon istor efBCtrIQla ﬁonlgr()loner']ts y flrfslt voice
change of the power supply is added to the raje 9 Y every ees_|stor (primari yt € re5|sta_nce oft e voice
or all of the above fraudulent practices is thakoils and the resistance of any simple resistors in
‘the customer doesn't really need all that powethe crossover network — which are, by the way,
fn acontinuous basis —he just needs lots of powest usually all that simple as for high power

of change of the audio circuits, causing bot
power supply slewing and current limiting
under transient conditions (and music is a

transient conditions). The supply may be “fas / i o
) PPy may I(t)ophole design amplifiers are really just fine andvirewound resistors which are not simple loads,

enough” for atest sine wave but thatis notwh ) L .
g ?t is really nice that Joe Average can buy a 5 pourtslit have substantial inductive components too).

it has to play in your home with a music signal, N o ; f
Itwould be possible to make the concept Work200 Wa_ttt amplifier for $79.00 —and since thosél’he_second component of the !ou_dspeaker loadis
using a high quality digital delay line, first car ra_dlo speake_rs are m(_)s_tly 4 ohm _speaketlae inductance of all of the coils in the system —
: ’ what is wrong with advertising car radio wattshe loudspeaker voice coils, the crossover coils
feeding the power supply, and then the audio . . . . A .
- . . INto a4 ohmload?” Whatis wrong with me takingand or transformers, the coils in the wirewound
circuits after an adequate time delay to give theourmone for aAudio Basicsubscription and i d th ind f all th
supply a “head start.” The catch is the cost of y p resistors, and the stray inductance of all the

N . ” , o ~ o
a quality digital time delay would be more thar 'Ot delivering you any issues at all? You don’fengths of wire in the system —yes Virginia, there

By : . L . L -
the cost of a more conventional and real pow é?ally need it! What, is wrong with _dellverlng areally are wires with |nductan_ce namely all of
e : - roduct that doesn’t make its claimed perforthem). The third component is capacitance, the

amplifier in the first place thus negating an \ - . . .

; . . . “mance, that doesn’t make the spirit of the speatapacitance of all the crossover capacitors (even
weight, space, or cost savings in the amplifier. . N L )
fications, that measures “baby foot watts™? It isn Magneplanars) and the stray capacitance of the
Another common trick is to rate the power intdraud, that is what is wrong! Itis wrong, immoral,coils and wiring (you got two conductors near
some other load than the specified 8 ohms. Féreft. Why does the industry sanction it and whgach other? — congratulations — you have got a
example, if the amplifier has adequate internalo you put up with it? capacitor).

current capability and thermal dissipation ca-

or the loud peaks in the music — so all thesgissipation it is usually necessary to use
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An inductor is a clever device that opposes thaddress, ask only about Jensen Car Speakersgntwe specialize in. Thus, if you are looking to
flow of AC currentat high frequencies and passasant price quotes on equipment it is obvious wbuy or sell Dyna or Hafler units, drop us a card
AC current at low frequencies. A capacitor doedo not sell, ask only what is better - Threshold cand tell us what you want to buy or sell, and give
the opposite — passes high frequency AC curreAudio Research, ask for us to recommend songephone number where you can be reached. We
but opposes low frequencies (blocking DC contgood” equipment (not ours as everybody knowsyill print a listing. Obviously, we cannot guaran-
pletely with any luck). Thus, with clever use ofDyna cannot be any good), and in general makee the service nor the equipment. We also re-
appropriate capacitors and inductors, it is pogeols out of themselves. | have found this trend tquest that equipment not be “drop shipped” di-
sible to send the “right part” of the audio signal tde rather appalling, for obviously we deal with aectly to us for rebuild until you have first exam-
the appropriate speakers — highs to the tweeterkighly “culled” group of those that respond to ouined it and are satisfied with its condition. We
bass to the woofers and so on. Simple? Nope! Thels at all! We are not going to get inquiries froncannot be a “middleman” regarding disputes
capacitors and inductors have another effedhose that cannot read, write, have no interest @bout any problems with equipment purchased
They are, depending on their circuit applicationgood audio equipment at all, or do not havéom others.
springs! You stuff energy into one and it spits ienough curiosity to inquire to a little mail order, . .
right back at you a little bit later. If you haveengineering shop in Minnesota - exploring all wil tem;?‘er my r_emarks about the e_qument

- ) " . ? . . - collectors” by noting that you are not, in general,
several inductive and capacitive components intheir options to better their audio system. | havé

loudspeaker system (and you do) then all thekecome very concerned over the past few yea(%(sJIIeCtOrS of outrageously expensive esoteric

springs interact providing a real “interesting’about the education system in the U.S.A. e%ﬂfargzn;hriziﬁl?g F]:|rr?lr<n TEzlier]Ctlrg-?(iierirngect:o
ride — much like driving an old Buick with no reflected in the poor average quality ofouriniti;F - langle.
; . ions are more rationally priced and useful than
shocks down a bumpy road. Or consider that it iesponses. People should come out of schg )
. . w ” . L ! . - . _that. You have simply spent too much money
a bit easier to “push” against a wall safe than it isnowing how to write a letter. Itlsveryreassurlnq Kinal steps sidewavs. | will cover this in more
to “push” against an operating pneumatic jacko read your survey responses and find that 81 tailgwheril we haveya. tabulated equipment list

hammer. Guess what! Amplifiers do not like tdeast our readers still do. T
ing finished.

work into multi-resonant loads that spit back angve can. however. see in the results a few “r
fight against them. Amplifiers do not, in generalflags , Ir’1 general ,We can separate you info Megroublesome components show strong (and ex-

produce the same power under these condi'[io[]sf_f . . r%ected) trends. You have lots of problems with
. . iiferent categories of equipment owners. The "
asthey doin tests. Some designs work better than vacuum tube power amplifiers — they seem to be

- are a substantial number who have owned ve :

others under real world conditions. All watts ar? ) . ﬁie least reliable of any components and many of
not the same. (To be continued) ew pieces of equipment over the years (and mosou have given up trying to keep them running
’ ' of our respondents have been in audio for a Ior’%Q '

) . en expensive and recent ARC and C-J units.
Frank Van rHotine time). These people have tended to have carefu e told you sof) Tape recorders are another

?urchased vehry goqd_anld durable (_equmelnt ts(tarong problem area. They wear outfast, have lots
VOLUME THREE NUMBER SIX |r_stt|me (suchas original Dynaequmentaon% problems, and are expensive and difficult to
JUNE. 1984 with AR speakers and turntable) and have us§r§ '
’

and enjoyed it for over ten years without spen X. You have thrown away many of them (which

b Urned d1h t lots of ime thigd another penny. These people have tended Owhywe recommend the $60.00 Sharp RT-100
ave Umeda an ave spent lots of time thi . A

month going through the equipment survey. Tab§Hbstantially upgrade their systems recently (ma ftworks as well as most and only costs $60.00

n

i i i jth our circuits installed in their original D natg throw away). You gave lots of reports of
lating the results and gettlng_the d_atalntoausefM ; rong yna, o blesome “off-shore” receivers - especially
form to report back to you is taking a lot morechassis) and we expect they will go another ten

time and effort than | had expected. We have rayars without neurosing about newer eqUiPment{-OUbles In getting thern fixed reliably and lots of
! p : ; ; ,out of the box new defective units. In particular,
data compiled for about 100 responses so fafhis group of people really get their money's

with about another 50 to go. We do not have exagtorth! Sherwood, e mentlo_ned an _unusually high
: number of times as having receivers and tuners

numbers and percentages assigned yet, but S@¥jother large group of you are, however, equipthat wouldn't work and didn’'t ever get fixed
eral very obvious trends are becoming appareRfent collectors. You have owned every littleproperly. Many have had problems with the
so | shall give you some preliminary results thighange or minor engineering improvement thasriginal Dyna St-120 which may be one reason
month that| think will be interesting and useful tg,55 come along. Indeed, many of you still have alle see so many of them for our new mos-fet
you. your past equipment, basements and closets fudircuits.

First of all, it is obvious from the careful andSOme ofyouhave three orfour*hohum”systems | . . 0 e another problem area. You

i iori iledi - one in each room in the house. | need to caution .
detailed way the vast_majonFy of you filled in the : ! ?annot keep them clean and free of ticks and
survey form thatAudio Basicsreaders are an YOou that quantity does not make up for quality.

surve ARUG | be able t id ice f Bpps- Youdon'tlike the poor recording quality of
elite” group of intelligent, thoughtful, and car- &S0 May b€ able 10 provide a service for some many. They may be the most troublesome “com-
ing people. Most of your responses went int§ou- ponent” of all. Along with this, you don't like the
great and careful detail about the equipmeng seems like many of my readers ask where thdyassle of keeping a turntable working properly,
using extra pages to give us very complete daigyy get old Dyna units for us to rebuild. It als@nd need better advice and knowledge of how to
Great care was taken to give us legible angy,ears that mangudio Basicsreaders have set. up and adjust the turntable — arm — cartridge
thoughtful responses. You put a lot of time and|,sets full of old, unused Dynaco equipment! Icombination for good results. Finally, your lis-
care into responding to the survey and we really,ears that it would be a good idea for us to liening room is a troublesome component. You
appreciate that. | can contrast the quality of yoWje to put those of you with excess equipment imeed help in getting it to sound better and not get
responses to the quality of the average letter wg,,ch with those looking to buy this equipmentin the way of the music.

get from the general public a_sking forinitial datg would not mind devoting a little spaceAndio Anoth 4 o is that | f 4
about our products (responding to Audioand  gagijegisting names and phone numbers of thodg"ne" trend we notice is that lots of you do

Stereo Reviewlassified ads). Over half of our of vo; who want to buy or sell Dyna or Hafler''d8€d take our advice givenaadio Basicand
initial information requests exhibit penmanshipynits that we work on. We will not attempt to2'< happy after making use of it. You have, in
spelling, and “crayon” writing quality thatwould g picate the general buy — sell services (JE"eral made Longhorn stabilizer bars for your
indicate the individual flunked kindergarten.giomart just attempt to act as an informaﬂorﬁhonocartrldgesperourAprll,1982,|ssue(many
People write on scraps, forget to give Us agychange service for our readers for the equipe ands and types) and are very pleased and sur-
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prised with the sonic results. The Longhorn stddream system responses show lots of imaginath rental video tapes, but that is a story for a
bilizer does seem to help most cartridges andtibn. Several of you want an all electronic systerfuture issue].Each television broadcast channel
you have not tried it, we again urge you to do savith your source material stored in large ROMhas an assigned bandwidth and only a finite
Many of you have damped your loudspeakerhips — or better yet — a phone link to a mast@mount of data can be transmitted. This band-
systems per our advice and you universally likibrary where the world’s reservoir of musicalwidth is inadequate now for quality color, black
the results. You have damped everything frorperformance is stored on computer tapes and yand white, and mono sound (although most TV
LS3/5A’sto Magnepans, and one of you has everan simply dial up the performance you want feceivers don't even use all of the data transmit-
used Plast-i-clay on his clock radio! We see mad it into your computer controlled System -ted) and a stereo sound system will have to come
trend in keeping subscribers who try what wand play it. | hate to tell you this, but with theout of the total information envelope somewhere,
suggest, and losing after one year those who tellirrent state of the art in data transfer ratest the expense of poorer performance in some
us our ideas cannot be any good (of courgarough phone lines, and given aboubtheraspectofthe broadcast. You may get stereo
without trying them). 5,000,000,000 bits of information on a singlerV sound soon, but you will not get high fidelity
“ - compact digital disc, you are going to make theound. Note too that “component” receivers are
Many of you have “homebuilt” loudspeaker sys- . ; ) .
. L LPlhone company very unhappy (at current locéh general just the various bits and parts of a
tems of all shapes, sizes, and varieties, many b |tt : . . .
; . {) es) or very rich (if rates are adjusted accordhormal TV set repackaged into separate boxes to
along the lines of Speaker Builder or Speakerlab. . . : L
irgly) as you will need about four days of modensell at higher prices. The whole marketing idea
We must note, however, that many more of yoy . . o - )
have “given uo” on home made loudspeakers anie to transfer even a single record into youpehind “component TV" and stereo sound TV is
9 P P system and you are going to need an awfully big sell you another high priced TV set—and then

have gone to one of the few compe tently eng 1ard disc (600 megabytes) to hold the dat#o sell you more cheap loudspeakers and another
neered loudspeaker brands. Regarding loudspe Srhaps someday! audio amplifier

ers, we do see a strong trend on good judgment on
your part. When you have changed loudspeakefdong these lines | should mention that a newCaution is called for in using normal loudspeak-
you show a very strong trend on changing to eompany appeared on the scene at the C.E€3s with a stereo sound TV system. Almost all
really better system, not a great leap sideways siow this June, claiming to have a digital recortbudspeakers have substantialmagnetic fields,
backwards to something worse or just differenfand playback system using high density floppyhich can, if the system is placed near a TV set,
Some of you, however, from the listing of speakeiscs. Given the current state of the art in storindistort the TV picture, and in a worse case,
ers you have owned and now own, have neveata reliably, they are going to have to compregsermanently damage the TV picture tube! There
been exposed to a competent loudspeaker. W data at least 600 times as great as it is n@se now a few special purpose loudspeakers
urge you to get out there and listen to qualitgtored on a digital compact disc and they bettérecoming available that do not have stray exter-
loudspeakers and go beyond the mundane offeret lose any compressed data at all or there wilal magnetic fields. We should call your attention
ings of your local mass-merchandise discourte awfully big errors. | am not going to hold myto two more new B&W models, the VM1 (similar
store. breath until this system is working well into the DM110) and the VM2 (similar to the

Itis amazing how manv of vou have dotten rid O?onsumer’s hands. DM220) at $149 and $249 each. These are fin-
9 y oy, 9 \ghed in either black or silver-grey (matching

a Shure cartridge. Everybody in the world mudtots of you (an unusually high percentage) woul ony Profeel finish) and are purpose designed for
buy at least one and some several. They seemik@ our Transcendence electronics and B& afe use in a TV audio application
be the Burger King of phono cartridges. 801 loudspeakers in your dream system. Tharﬁ< PP '
We see a trend away from receivers on your p. a}/rgu! We_ are ple_ased you trust our judgemeritam a bit disgppoin_ted with some of your re-
(that is where most of you started) and towarc% out high quality sqund systems. Howev_elque_sts _regardlngtoplcs we should covéuidio
separate components of higher quality. Ho your “dreams” are a bit obsolete now rega@n@asmsm the fu'_[ure. There are far too many
ever, you do not exhibit the same capai)ility tg&w loudspeakers. It seems B&W_ hgs jusreque_sts reg_ardmg topics we have alrea_ldy cov-
proc’ee d to “better” in choosing your electronic releaseq the new 808 system, which is, in effeeted in detail, such as Iogdspeaker_ deS|g_ns. Go
asyou dowith loudspeaker systems. Here we Sﬁke having fou_r 801s per chann_el_! They are onlypack and re_ad your ba_ck |ssue5_£\uﬂ|0 Basics
many expensive steps sideways and far too ma§7,500 per pair ($9,500 per pair in ros_ewood)._and you WI!| be surprised to find how much
steps backwards in your choice of electronicsa% told_that they p_Iay a gra_md piano like a reahformz_itlon is covered already. If you are anew
We see far too much use of “signal processin jrand piano and will make in excess of 120 dBubscriber, remember that all of our back issues
) - N leanly. They are also about 6 dB more efficierdre still in print and available at $15.00 per year.
equipment — those electronic “add-ons” that arg \n the 801 (which remains in production o
sold on the basis of after the fact doing somethin urse) tI'here are many thoughtful requests to cover
to the audio signal to make it “better.” They don’t ' topics that can stand some careful consideration
They only make the signal different, and alway¥ou also “dream” about having a good soun@nd you can be sure we will take note and do itin
worse. Those of you with simple, high qualityroom (very good dream!). | am surprised (anthe future. Some of the commonly requested
systems in which each component from the phorleased) to note how many of you recognize thé&bpics are:
cartridge to the loudspeakers works very wethe sound room is a very important componentin

indeed seem to be the happiest with your equigeur audio system and that you cannot get good FM Antennas and how to get better FM

mentand tend to spend less money for your mussound in a hard, boxy sounding room, and that reception.

enjoyment. good music reproduction demands aroomacous- Record care. What cleaners work, how to
. . tically designed for that purpose.

The trend in tape recorders isn’t (except tha{ y 9 purp clean records, etc.

almost all of you own one —and many more thaBome of you are thinking about having a com-  More help on sound room acoustics and
one) but the trend in tape is a stampede. Maxellined high resolution video system along with  treatment.
TDK, and BASF in a distant third place take carstereo sound of lifelike quality. Sorry, thisisn’tin
of almost all your tape purchases. Based on otive works for a long timg1990 Note: We
survey, | cannot see how any other company cactually have stereo broadcast TV now, but only
stay in business trying to sell audio tape againatith mid-fi sound quality, not high fidelity. Wedo  Accessories. What record clamps, platter
these three brands. have great hi-fi sound on digital encoded satellite  pads, turntable isolation bases, speaker
transmitted TV and a better picture than you get

Howto Setup aturntable and getthe cartridge
aligned properly.
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cables, interconnect cables, etc. armidrange/woofers with high temperature voiceVOLUME THREE NUMBER SEVEN
worthwhile. coils. The finish is simulated walnut (and a much JULY. 1984
. . %etter grade than the DM110 and DM220 have ’
More equipmentreviews. Please understan - . - - .

A . used in the past). Itis a big floor standing systemithough we have had a series of successful
that I am limited to equipment | purchase o : : . . .
the open market. 1 do not want equi me%]o speaker stands required) almost the size of tha/iews inSensible Soun@GUPER-PAS, MOS-
donatped for review or lent to n?e pb 5 M2000 (34" high, 11 1/2" wide and nearly 13"FET 120, MOS-FET 150, SUPER-FET PAT-5,
manufacturer y deep). It is very efficient and will go as loudMOS-FET CONTROL AMPLIFIER (SCA-
) cleanly on 25 watts as the DM7/11, for exampleg0Q), TRANSCENDENCE 400 and TRAN-
A discussion of our design concepts. Havwould go on 100 watts. It reminds me a lot of th6& CENDENCE PREAMP) (reviews of the MOS-
patience! We have to finish discussing whaPM7/Il (now discontinued and $1300 per paif)FET 150B, MOS-FET 200B, TRANSCEN-
the major problems are before we can staeixcept the DM330 is only $698/pair! DENCE 200 and SUPER-FET 101 are pending),
describing how to design them out. Note th : favorable review of the MOS-FET 120B in
we certainly do not even know what an3$ve of course took apart the first sample to s(%tereophile(review of SUPER-PAS pending),

where all the major problems are etWhat B&W had done to achieve this level o doth it hasthe 120Breviewinth
jor p + Yl erformance at a much lower price. We note th otherwrite ups suchasthe reviewintne
orld of Stereo column of thBuffalo News

However, we are beginning to getsome verg]e woofer cones, although looking from the

|nte_rest|ng re_sult§W|th our_computerassste%utside like mundane fiber cones, are not a%unday newspaper in February, 1984, one of our
design and circuit analysis programs.

simple as they look. The inside surface is Con{gaders writes to ask why we have no re\“/iews n
You want me to keep up with CD players togletely damped and is acoustically opaque. Th%b folu_te Sounand Won_d ers why we are ‘feud-
and let you know what and when to buy. Youwlust caps are soft rubber and have nearly with them. He cla_lmed to have talk?d 0
also wonder if we will be able to improveacoustical output. The cast frameworks ar ary Pearson a bout this and was told th_at er do
them so they work better. | should commentamped with dense damping rings pressed infi9 send‘anythlng mbso_lute Sounﬁ_br review

that | as yet do not own or use a CD playehe circumference of the framework, decouplin nd that Abs_olute_ Sounis TOt feuding with us,
and am still patiently waiting for a RFI the active driver from the frame (and from th e are feuding with them.

shielded unit at low cost with good errorcabinet). The tweeter uses this same dampingrong! As far as we can determine, sending
correction performance and good durabilitymaterial in strategic places (no need for Plast-equipment toAbsolute Sounds as useful as

I have not found it yet but can note that th&lay on these systems at all! The internal bracingropping it into a black hole.

Technics SP-7is now down to $350.00in théncludes a strut running up each side of the

Stereo Discount World catalogue and mangabinet and across the top and bottom, with af© senébsolute Sound SUPER-PAS pream-
discount stores have the Magnavox unit aadditional strut across the cabinet from side tBifer in early 1980. It was returned to us in late
less than $400.00. side near the middle. Itis very solid. The cabinet?82- A faraswe cantell, itwas never turned on

Can we make a disc player work better? Pro is acoustical foam lined. About the only thing&nd was never mentioned or reviewed.
’ /ou give up are the real high quality wood fin
ably. | can note that in all FM tuners we hav? g p gh quality -On November 16, 1982 we séiisolute Sound

X . oY ““TIshes and electronic protection circuits of thgg SUPER TUNER TWO and a TRANSCEN-
evaluated the FM multiplex filters ring just like « " ; -
P g upper end” B&W models. DENCE PREAMPLIFIER. Obviously, neither

the filters in CD players and essentially serve the ; has b . d (forb f
same purpose. The FM multiplex section is notiFhe sonic quality is very good indeed. The speak8€C€ Nas ete_” re\élewe (for better or for worse)
or even mentioned.

ing more than a 38 kHz digital sampling circuitis powerful, very high resolution, very dynamic,
and high frequency trash has to be removed froand does indeed have a very clear and fast bagghe Summer of 1983, after the highly favorable
the audio signal there too. Our tuner (Super Tunégsponse (the cabinet design works as intendegyview of the TRANSCENDENCE 400 was
Two) has Mplx filters that do not ring! It is We like theimaging, the openness, and the ranggyblished irSensible Sounave received a fran-
possible to build steep filters that have properlyVe really like the efficiency as our little MOS- tic phone call fronAbsolute Soundemanding a
damped non-resonant response. | suspect tRET CONTROL AMPLIFIER becomesas “big” sample TRANSCENDENCE 400 and TRAN-
same engineering techniques would work wellias a 200 watt unit on an equivalent low efficiencs CENDENCE PREAMPLIFIER right away for
the typical Digital Disc player. However, itis notloudspeaker and good 25 watt amps cost a lot lgs/iew. We pointed out to them that they already
worth our efforts to investigate this possibilitythan good 200 watt amps. All other things beingad a TRANSCENDENCE PREAMPLIFIER
until the market has settled down and reasonalstgiual, a highly efficient loudspeaker is veryand had been camping on it for nearly a year, and
standard models are available with a reasonatiigsirable as you get lots of “free” watts toothat | didn't really see any point of giving them
stable market life. We cannot make money ddJsually, all other things are not equal, and ignother $3000.00 worth of equipment when they
signing new filters for a unit that will vanish from general efficientloudspeakers gettheir efficiencad not mentioned anything we had done for the
the market in six months. by lots of underdamped peaks and resonancegast three years. Obviously, if they want to re-
providing pretty awful sound. view our equipment in the future, they are wel-

I will finish this issue with an equipment review . S
£ome to buy the equipment just like anyone else.

(not enough room for more discussion of ampliBut with the DM300 B&W has managed to mak
fier power and distortion as we are including outhings more than equal! This system has npmust mention, however, that | do wonder about
latest catalogue this month too). obvious colorations at all, is extraordinarily freeheir motives. In 198@\bsolute Soundid return

. . of resonances, has no peaks or booms, and stilkig old (mid-1970's) Double 400 amplifier to us
We just received another brand new B&W loud: . . .
J very easy to drive. The DM2000 is a bit bettefor update with our current Bi-polar Rebuild

speaker model, the DM330. It was introduced e, range and dynamics yet) but at $698 a padrcuits. We did the update at no charge and
the June 1984, C.E.S. show (along with the 8G, 330 is just as much a steal as the Missiq@turned the amplifier to them. It was mentioned
and the VM1 and VM2). This speaker has had g,y js at $200a pair. Itwill handle 100 wattsin Absolute Soundt was listed for sale by them
new computer optimized enclosure design W'tgnd has a2 year warranty. Have you been 100king the next issue.

internal bracing that reduces cabinet resonances , fine $1500/pair floor standing wide range
to a very low level in a very cost effective Way.peaker system? Look no further, except we wii'om your letters, a lot of you are anxious to buy

This is a three way system, kind of a big brothegnly charge you $698/pair for these, inC|Udin§digita| audio disc player now, and are asking me
to the DM220 using the same polyamide tweetdtelivery in the continental U.S.A. or more advice, so a further follow up onthemis

and two 200mm composite short fibre conw Ve Aot in order at this point.
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| have several observations (and large remaining
doubts).

Bert Whyte, in the most recent issue of
Audio, informs us that almost all of the
digital discs available ayear ago wereindeed,
really bad sounding because of poor recording
and engineering techniques. Thanks a lot,
Bert! You have done it again! A retroactive
bad review saying, in effectAtidioreaders,
you were a bunch of suckers to believe us a
year ago and buy the material advertised in
Audiothen, when now, with better material
available, we can tell you we lied to you last
year and you should not have bought digital
discs then.” You told us the first generation
Pioneer video disc player had a lot of flaws
too, but only after it was out of production.
My observation, when even the major audio
magazines finally admit that much of the
source material was of poor quality, what
does that say about current source material?
Isitreally better, or would downrating itonly
offend current advertisers?

The last time | discussed DADs, | expressed
doubts about RFI shielding, pointing out the
digital circuits can broadcast large amounts
of very high frequency trash, which can
overload electronics and speakers. |
mentioned that personal computers must be
shielded, but it appeared that disc players
had fallen thru the cracks of the government
regulations, and were not shielded at all. |
suggested that before you purchase a disc
player, you try operating a TV set or FM
tuner near one, to find outif that unit produced
enough RFI to disturb the operation of the
TV or tuner. If it does, don't buy it.

To the best of my knowledge, no
improvements in shielding have been made
and the above advice still stands!

A further doubt is that so many of the units
run very hot! They are not power amplifiers,

and should run as cool as a preamp or atuner.

Heatis the enemy of electronic parts! Digital
switching and logic circuits that are pushed
so hard that they make equipment covers hot
to touch are not going to be reliable! Check
outthe model you are interested in, and if the
cover or vents get hot, do not buy it.

Prices are stillgoing down, fast! The Technics
SL-P7is now being advertised at $299.00 by
large discount chains in Minneapolis. This
sets an upper limit on what you should pay
for a disc player. Note that the regional
Panasonic rep promised to get me a unit for
$350 at the C.E.S. show last January. He
didn’t. Now anybody can get one for $299.00.
Thanks a lot Panasonic-Technics!

Another doubt is that the cost of the disc
player is going to be alot more than the initial
investment. The discs are $15.00 to $20.00
each, and you are going to spend well over

$1000.00 or more just to have a decent tuner in our studio as others are getting
starter collection of material. When | look at on current disc players, | am not overly
my 30 year record collection, it occurs to me anxious to buy a disc player yet as it
that | could spend over $20,000.00 and still does not seem to add anything to my
not equal it in digital disc repertory. pleasure! My system is good enough

. . -, without one.
Finally, | have a growing suspicion that the

current digital disc players will not be theCertainly the DAD has real advantages regarding
final or even short term permanent formahoise, dynamic range, and wear, but not enough
for storing musical information. | have aadvantages yet to justify the purchase price.

feeling that every dollar you spend on th

current format will be a dollar thrown away!(?\IOW to follow up on a couple of other items.

We are at a beginning level of storing am;l’he helpful Manager of Research and Develop-
ment of Harmon/Kardon, Mr. Marty Zanfino, did

retrieving audio information in a digital . .
encode dgformat We are usindacru deg Stekeep his promise and sent me two samples of the
: g Y ?]60 tonearm for our experimental use. Thus we

aboutas advanced as the Apple . In the neﬁglve had the opportunity to tear down a spare T-

future much faster D to A converters, muc h . o
- 0 arm and getatthe arm bearings without risking
more competentmemories, much bettererr(g . )
- N amage of a working turntable. That's the good
correction circuits, and much more

sophisticated filter circuits will become news. Now for the bad news. Sadly, there isn't

available at low cost. At this time, with a44anyth|ng we can effectl\_/(_ely do to improve _the
kHz sampling rate (the fastest practical wit arm (please understanditis avery good arminthe
r}irst place). The problemis that all of the bearings

currentlow costtechnology) the filters, which - - .
9v) ! are miniature ball bearing races (two sets verti-

mustchop everything over halfthe Samp“r.]%ally and two sets horizontally) with jillions of

rate, cause underdamped ringing on all dis¢” 7 . .
s
players and terrible transient overshoott.my little balls (produced by constipated ants?)

. . adjusted in conical races for minimum play and
Obviously, as much higher speed converters. ™

. ; . riction. Its awork of art. We strongly suspectthat
become available at practical prices, th

. ﬁfbrication with liquid silicon would make it
sampling rate can be scaled way up, and |

. . . work better yet. It is not possible to “get to” the
will then be possible to have simple d‘ﬂjlmpeg/ertical bearings without ending up with alap full

filters that generate no ringing at all and still” " . o .
9 9ing f little balls. Thus, we cannot silicon lubricate

have flat audio response. Right now | do ng - - .
P 9 the vertical arm bearings of the T-60 as we can in

know how much audible non-musical traSQhe T-25. If you own a T-60 don’t worry about it

the filters are generating because | cann(t)(t)o much, its a darn good unit, if you don’t own
listen to a machine that does not have stran%e ’ ’

- ne, we suggest we can make the T-25 arm work
high frequency resonances (they all do!) . ;
. better yet, and at a lower price. We win some, we

However, | do know: )
lose some, and again, thank you Harman/Kardon
1. Every record | own, dating back to thefor your cooperation, assistance, and interest.

late 1940’s, will play on our mostmodern .

and high quality record player (yes 785Now for some better news. As | previously

' reported B&W of England sent me a pair of the

do cause a few problems but there are D
P new TSX-80 tweeters for my evaluation in my

gacert"tr;]zsbins(:;T:J?(;?trgesr:qyltgi?sé\?g]brte%ll: loudspeakers. | have them installed now

9 ) . ) ... "(and they are going to stay installed!). My evalu-
old quf’i“ty recordlng_s sounq betterwr[hation in a word, WOW! Boy oh boy do | feel

szr{ulmggl\é esment in cartridges, armSSorry for anyone who sells a set of 801s before

' they have heard them with this much improved

2. Myrecords are not, and will not becometweeter. They are going to be sick when they find

obsolete.[1900 Note: Wrong again!] outtheir 801s could have outplayed anything else

- . they may have purchased. Our initial evaluation

3. When digital disc players Ch;M](‘:Jewas made by installing one new tweeter and

internally to a much faster, and accurate . .
- ) omparing the old and new (with a mono source,
encoding and decoding system, all 01p

. 7 - .—of course). No comparison, the system with the
the playback material (digital discs) ISoriginal tweeter sounded simply muddy and muted

82'?{? aglje :net?\(;r::weorbfs:)nl\(;eThailgids(WhiCh is really strange as the original tweeter

r(?ba)tl)l 0ind to hapoen mo.re thanwas noted for its extension and clarity). Thisis no
P _y going PP small improvement, all attacks, ambiance, dy-
once in the next few years! Your

) - ) namics, and instrumentation are simply clearer,
investment is going to be obsoleted., . . . ; -

; more intelligible, in a way much like opening a
Have lots of fun accumulating an

. . : window and letting fresh air in. Vocals, and the
expensive and worthwhile collection of .

- - top end of female voices are both smoother and
playback material, several times. Have h X bvious|
lots of money available more transparentatthe same time. ] viously, we

' didn’t spend a lot of time agonizing before fitting
4. Since | am getting at least as good the new tweeter in the other 801 of the pair too.

dynamics and musicality from my FM
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In stereo, the advantages were even more appa@he response to my offer last month to list thos&s we begin a preliminary investigation of the
source. On really fine records, B&W's engineerHafler units has been nil—only one response frofinding some very large problems. For example
ing improvements are really fun, our Americara person who would like to buy a St-70 powein a vacuum tube triode circuit, the value of the
than ever. The new tweeter does cause one sligiten to buy used Dyna St-120, St-80, St-150 amisly, the goal is to have the closed loop gain of
“problem” though. You can also hear engineer-M-5 units (need not be in working order) call mehe circuit the same at all frequencies and under
album, Growing up in Hollywood Towrwith  desire to sell. ever, the plate resistor (when carefully consid-
Amanda McBroom, clearly exhibits transien ered) turns out to be, in effect, in series with the
slewing somewhere in the record — cutting pro . T . rTPowersupply capacitor. The capacitor, of course,
- : r computer assisted circuit analysis programs X
cess as cymbal transients simply are not clean 9 r%Pes open at very low and at very high frequen-
sounds like they have some exotic and unstab?(Fo rammed. Our main purose is to solve mu
designed by ear amplifier in there somewher%) 9 ' purp nd very high frequencies. The real value of the
. J)Iate resistor changes dynamically with signal
: . ._exactly accurately, and to a high degree of preci-
tweeter provides a more dynamic and musical: )
- . sion. We suspect we are the first to have access1o . .
mid-range too. Of course all loudspeakers in &l circuit and is completely screwed up at low and
mathematical ability, electrical engineering abil-hlgh frequencies. You have random treble and
result | find to be most favorable. The Whole'ty’ and programming ability all at the same tlm?ube bass” isn't music, it is simply a completely
system’s dynamic range is simply a bunch betteébm lex analod circuits exactl uit at work, doing its own thing with
Aado, upon first listen said, “Acoustat and other p 9 Y-
electrostatic builders will not be too happy to he&rhe problem in solving circuits is pretty simple to .
this, will they?” explain. We are dealing with parts whose value?,“"“é Van rHatine
. . a
-Iiirt]?nszk?(iy\tl &Ng?;iﬁhwsmﬂgﬁnavgﬂ?gz&/s ;egg?wuge dynamic range. For example, a 1 M Ohm"OLUNIE THREE NUMBER EIGHT
y “resistor is 1,000,000 ohms. A 12 pF capacitor is AUGUST, 1984
. .000000000012 farads. Try dividing 1,000,000 ) )
models. | am completely sold and urge you t
! ! et. You most likely will get an error messaget_rouble shooting the stock unit (hobody out there
you can find some sucker selling a set of 801%_‘
now is the time to buy them before he finds out trying to solve complex equations of largdtyourselfconstruction project - a power mos-fet
S0 anxious to sell. happen. The first is rounding errors as the con/€ Use in our complete MOS-FET 1208 ampli-
Regarding installation of the kit, although a careputer rounds off values to within its internalfi€r Which interfaces nicely with the stock Dyna
suggestyou have your dealer doiit. Inthe 801, yatalues the computer is randomly substituting fofhe Dynaco St-120 was probably the most popu-
must remove the head, remove the midrangdhe real world parts you have in the circuit. Youar solid state amplifier ever in production with
[\itairt]ing screw I_or the tt\),;IGEter head ,ﬂl]mptlxg t:ier the rounding errors have changed the CirCUi_éxperience of building and installing new circu_its
ecler connecion cabe, remove the Weeleh o second problem is the rounding may roundid thousands of them) probably had more im-
dispersion plate, snap off the tweeter gill (Wlth'?bove) o zero. Now the part vanished from th@" it than any other amplifier too. We get many
out breaking it or mashing the tweeter), separate
the tweeter housing, keep track of all the damplnlgmay return answers, but wrong answers, for #5king for St-120 parts and advice as how to fix
randomly eliminated parts from your schematidnem- Almost always, people ask for the wrong
|tth rrcl)%hth g 5\/ eaelfgr §ra?nyidtr(;l nstlgkC (;in sgﬁévﬂglgr%essage” when you tried the division problenqqadequate to make the repa}‘ir, and a parts Ijst that
g 9 sUggested above. The 12 pF capacitor probatf know overlooks the real “trouble spots.” We
Anyway, | now have the first set of 801F speakersrashes). You getno answer atall. Thatis not veRpStly, but incompetent repairs, and this is not
available for $3000/pair, delivered anywhere irand very complex programs to solve circuit probtePaired properl)‘/‘_and of course we would much
the continental USA. If you are thinking aboutems without rounding errors (and to get result&ther see those ‘junkers” come here for our new
tweeter goes into regular production, the prichis is the reason that engineers typically sim?€rmanent resident of the closet.
may go up (and then again, it may not, but whplify the circuits they are solving to get problemgzecause Dyna St-120 amplifiers tend to blow up
Further follow-up — Dolly Parton is the back upcomputer power and programs. They assume theere is one advantage to you, dear reader. They
me the right answer, and several more givewronfé)SrLelg Vilen;g\lle% Jﬁzugfé ;hnignariavggnngét:‘\?narkets. More than one of my customers has
answers (they didn’t own our equipment). , y Rjuind useful St-120 amplifiers for $10.00 and

ent. We can simply clearly hear more of thef you who desire to buy or sell used Dyna oreal world behavior of analog circuits, we are
GramaphoneHresh Airg records are a lot better transformer (if you have one, contact me). | amlate resistor is the main gain determiner. Obvi-
ing mistakes bettertoo. For example, the Sheffielat 612 890-3517 if you have any of the above yaall operating conditions (flat response). How-
R_Ne are getting some interesting information from
$ We get our new supermini checked out a FIeS. Thus the plate resistor goes open at very low
thrashing away. A pleasant surprise is the neV\P le equations in multiple unknowns quickly anqa
conditions, and the circuitis really a variable gain
system interact through the crossover, and in thise computer power, the need to solve, and th
case, the interaction is either less, or provides. a bass boost circuits atwork. Sorry folks, “vacuum-
to be both motivated to solve and be able to sol\{]e -
iddled circ
no correlation to input signal at all.
hen expressed as a number, encompasses
The price is not available yet. They will be
- mp nc g ﬁ?’M or Apple computer and see what answer yol$SU€ devoted to the Dyna St-120 amplifier, both
acquire the retrofit kit as soon as it is available.
e answer is not “error message.” Essentiallp€emMs to know how to properly fix one) and a do-
about the tweeter retrofit, as later he may not b ) . i
) y (fynamlc range on a computer, two bad thmdgowersupply section for the St-120 (the same as
fulamateur probably will be able to manage it, wéimits. Now you are solving problems using partQUtPUt Circuits t0o).
driver, remove enough insulation to get at thenay getanswers, butthey will be wrong answergye|| over 100,000 units sold. It has also (from our
head, snap off the retaining clips for the tweeter . i i
) p g clip Very small value (such as the 12 pF capacitéoPer and incompetent repair work performed
Circuitas far as the computer is concerned. Agaif@!lS from owners and from repair shops too,
parts (6 damping rings), remove the tweeter, and
reassemble in reverse order. While itis easy to ) i
yto g course, rounding to zero also caused the “errB"S - parts we know do not normally fail, parts
100.00 mistake. Let your B&W dealer do it if L i i i i
$ Y rounded to zero, and you cannot divide by zer§NOW that many units are simply junked in de-
in the country with TSX-80 tweeters. They ardhelpful either. It takes a sophisticated computefght: The unit can be made to run solidly if
801s | suggest you order ours now. When thisithout six months of computer time per step)Circuits then being thrown away or becoming a
: : . “simplified circuits will give them approximatel
singer orSimple Dreamg had three readers give p g pp Y do tend to turn up cheap at garage sales and flea
in the ballpark. sentthem here for new circuits. With the informa-
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tion that follows, you probably can make a $10.00ial select 2N3055 transistors (more about thesepairs made with inadequate (general purpose or
special into a pretty fair little power amplifier later). toolow avoltage rating) output transistors. Dynaco
without sending it here. . _ ... _used special 2N3055 devices with a 90 volt
Much later in the production life of the amplifier _ .
. . ) . . rating. Standard 2N3055 outputs have a 60 volt
At the end of this issue, | have printed the finalmid 1970s) furtherimportant changes were made. .. .
- . . o rating and since the power supply puts out 72
version of the St-120 audio output schematic anlis the amplifier aged the front end becameOItS will fail quickly as thev are overvoltaged!
parts list (the-stock circuit, not our mos-fet outputinstable (Q1-Q2 circuits). Many amplifiers turne: tanaar d re (Iqacen)]/ents fo¥ the 2N3055 ?HE.P
circuit). Since the St-120 audio circuit wasnto full power high speed oscillators and in- CG. SK Topbisha etc.) have even poorer s eci,-
changed and, in general, improved many times stantly blew-up for no good reason. The resu |cati(;ns z;nd are e\’/en I.ess reliable iEthis cir(F:)uitl
its long production life, it is very important thatwas blown output transistors. Many times, aﬂeéssentiall if a St-120 amplifier outout sta e.
you compare your audio circuits to this schematieplacing the outputs, the amp simply blew Usils Q5 36 03,04, and DlpmustaIIbF()e re Iaged
and update your unit to this schematic which iagain! The oscillations occurred so fast, and so.,, ' <°» ~  ~_* < p

- . . . With parts meeting or exceeding Dyna’s original
the most stable version. We will go througldestructively, there was not time to measure the P g gLy 9

Dynaco’s own audio circuit changes first roblem on an oscilloscope before the am tumes(gecification for long term reliable service. A
y 9 ' P P b shorted output usually “kills” R27 too. Since it is

into slag again. The “cure” was a change in value e . .

f o . Very difficult to find high voltage 2N3055 output
rf()(r?tl:r;;ryoﬁ]?nigtd(ljtz)ot?]izftg 13:?;:?2'82; t:l?ransistors, we find a useful replacement to be the
) Y ) Y Z;uch stronger Motorola 2N5630 output transis-

rs, as used in the Dyna St-400 amplifier. In

The earliest St-120 amplifiers did not have R2
R28, R29, C13, C14, C15, and the value of C
was 5QuUF at 10 volt (non-polar). These first units ; . .
also used selected RCA 2N4347 output transig\fam reliable operation. (.:13 IS changed_from 2

. o pF to 68 pF. C15 (27 pF) is added. In addition, C1 _ ... )
tors in all applications. These were all factory, changed to a tantalum capacitopf515 addition, Q3 can be replaced with the St-400
wired units builtin 1967. By the time the first kItSv It), and C6 was changed to a |4 100 volt 2N3440and Q4 with the St-400 2N5416 predriver

were released, several changes had been mage transistors for further durability improvements.

changes you should make too if you still have ar|1|m. capacitor. Make these_changes to your arrbriginal Dynaco parts are available from Stereo
ifiertoo. The final production changes were th%ost Cutters. Box 551. Dublin. Ohio 43017

o . p
orgmal version. addition of R29 (1000 ohms) from each red t‘i/\lrite them for their Dynaco parts catalogue
The first change was the addition of R27, a 0.4@lack output jack to provide a load for the outpu Y P gue.
ohm 2 watt emitter resistor to stabilize the outcaps under open circuit operation, and the chanéhen one channel of a St-120 fails, this “over-
puts. Next R28 was added, a 3.3 ohm emitt@f driver transistors from 2N5320 and 2N5322o0ads” the power supply (common to both chan-
resistor for Q4 for further stabilization. This cartypes to a heavier TIP31 and TIP32 type. Makingels) causing (hopefully) the power supply to
be added to old cards by making a couple of foilll of these changes will give you a much moréshut down” cutting power to both channels and
cuts and soldering the resistor to the foil side, artéliable amplifier. with any luck at all, preventing further damage.
is necessary for stable operation. C14 (J0B)L Thus many people who think they have both

" o . However, the problems really start when the -
was added at this time to eliminate a turn-on “ZIpH ! P y channels out, infact, do not. Only one channel has

sound. The output devices were changed to spag-npllfler fails. In general, the major problem ISfailed, causing the power supply, and thus the
2SK135
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other channel to shut off too. To trouble shoot,at all at high frequencies. Further circuits aRemove the three long screws and spacers

disconnect the B+ supply feed from first one, andempt to shut down and protect the supply frolding PC-15 to the heat sink and remove PC-

then the other channel to find out which channetase of output failure, and other circuits try arics. Also remove Q9 from the heat sink but save

(with the other disconnected from and thus notprovide a slow turn on to avoid thumps in thiae mounting hardware.

loading down the power supply) still works. speakers. If all supply circuits are not exact

9 P pply) . P . PPy . glean the thermal compound from the heat

Many people have attempted and/or paid for twamatched, it may not turn on, it may not regu= . .
. . . sink assembly. You will need to make a trip to

channel repairs when only one channel was ddate, it may turn on too fast, it may shut off to& . -

. . e bt g adio Shack for a small tube of white thermal
fective. soon, or not at all. It is a real “bitch” to fix and .
make operate well. Thus, when we geta 12OC|Rmpound formounting the new mos-fet power
The worst case problem is when one channe1! . ' transistor and to sink the heatsink to the chassis

fails, and the user still attempts to drive the otherOr repair only with e.‘ power supply problem{J

channel. The protective circuits in the owerWe never "fix" the original power supply, bu

SUDD| Will onl F;\old up for a limited time bepfore simply install our own mos-fet power supplfRemove (unsolder) all the parts from PC-15
PPy y P from the MOS- FET 120B amplifier which lexcept the power supply diodes (D4, D5, D6,

failing too. This causes the powersupplytran5|s-sha” now tell you how to do yourself. D7). If there is already a .QiF at 1000 volt

tor to blow, and the supply deregulates, going up apacitor installed across eyelets 8 and 9 it can
from 72 to over 90 volts, thus overvoltaging the The power mos-fet transistor we use (Hitacﬁl pacilol Ye ;

o . . PR remain, if not, a new capacitor will later be
remaining good channel (and the still working 2SK133, 134, or 135) has nearly infinite cut-

: : . . . Installed.
parts in the defective channel) causing everyent gain and can be controlled by a single
transistor in the unit to melt, frazzling resistorszener diode. It has more current capacity thRefer to the layout sketch of PC-15 (power
and circuit foil too. For this, you get a plagque the transformer can deliver and can be predpply circuit board). Now install the follow-
mounted on the wall, with the stuffed back half oftected by simple B+ fuses, it needs no “sloing new parts (all on the component side): A
a cat mounted on it (a catastrophe)! down” stabilization for the single stage circujumper wire connecting Q7 C, B, and E eye-
. . is inherently stable and thus has a bandwid#is; a jumper wire in the R24 location; a new
If the power supply section fails, one of two . .

. . . into the megahertz range and can supply cér8 K ohm resistor from the top hole of D8 to
things happens. The worst problem is descrlbedﬂI . : .
L " rent for high frequencies too. It cannot thermge bottom hole of R19; and a new uE

above, an overvoltage condition, with in €XCESJun-a-way and requires no electronic protecapacitor (104K) in the R22 location. Install a
of 90 volts DC at C12+, and probable major y q P P ( ) :

damage to the audio circuits. Sometimes ihdion. Itis a simple circuit (six new electronimew 70 volt zener diode (1N4760) (banded end

supply fails open, and the voltage at C12 will beparts_ replacmg the 17 orlgl_nal supply part@bm_tmg down) in the D10 location. All con-

. . . and it will make your amplifier sound betternections are, of course, to be soldered. Add a
near zero. A simpler failure (and quite common 14F at 1000 volt capacitor (.01M) between
— especially in the summer when there is lots ofThe parts required are 1 Hitachi 2SK135 Ve foil at evelet 8 and 9 if oné is not alread
power line transients) is a blown supply diodechannel mos-fet, 1 70 volt 1 watt zener diOdF’staIIed trl)J/e in late model St-120 units onl y
(one or more of D4, D5, D6, and/or D7) which 1 .1pF at 100 volt film capacitor, 1 475 ohm 1glear the(solder from the foII;)win holes f)é)r.
will vaporize the line fuse but cause no further2 watt resistor, 1 10,000 ohm 3 watt reSiStOrréuse use solder sucker or roundg\]/vood tooth
problems downstream, assuming the shorte@nd 1 6,800 ohm 2 watt resistor. A dual fusé "~ ( )

. . . . ick): eyelets 1, 3, 4, 8, 9, the bottom hole of
diode(s) are located and replaced. Once in &lock containing two 3 ampere quick blovﬁ

while, the zener regulation diode (D10) will fail fusesis mounted onthe power supply heatsif 0, and the top hole of R23. Inspect the PC-

pon reassembly.

in a “low regulation voltage” mode. This will above the power mos-fet, and the audio cg- card very carefully to insure that no solder
cause the supply output to drop to some lowecuits and power supply capacitors are rewiredade in removing the original parts or install
voltage than the specified +72 volts. The cure fotto interface with the new power supply. A .0 9 9 P i
this simple problem is just to replace D10 with at 1000 volt capacitor is added across the dio
another 58 volt zener diode. The regulated powebridge to suppress switching transients. Weow mount the new Hitachi 2SK135 output
sible to fix reliably at a rational cost. If any described in this list) for $35.00 includingocation. Coat the transistor mounting surface
transistor goes, Q7, Q8, and Q9 must all beshipping. “Hand holding” (if you screw it up)with thermal compound, slip the mica insula-
tions (matched together) and biasing resistorAn Wav. assuming vou have a St-120 that nosvwface’ coat the insulator with thermal com-
values must be “tweaked” to get things to work yway, 9y

how you install the new mos-fet power suppl)?eatsmk with the leads pointing through. Note
This is a design problem due to the inheren{Refer to the print of the Dyna St-120 pictorig|. R - . : .
characteristics of bi-polar power transistors.diagram supplied at the end of this article) ne up” properly in one orientation (pins

' " offset towards the top of the heatsink). Press a
SL re?urlsg?:SZL:;éimozxe:fr;:;ti;o:?ggg?]vggrthrough 9, remove the black wire from Q9-C tibom the inside. Install two new #6 screws

PPl P eilhe chassis ground lug, remove the two scretkgough the transistor. Fasten the bottom screw
control 6 amperes of current, it must have up to . . .
400 milliamps of current driving its base. The sis (one in arubber foot) and remove the powfasten the top screw with a #6 solder lug
control reference is a zener diode (D10). It can ; .
only supply about 20 milliamps of current. Unsolder and remove the red wires at eafW'tCh end of the chassis) and another #6 nu,
at . .
amplified by Q7 and Q8 to provide enoughthe red (+) terminal of C11. Unsolder the ret{izzz:ztg: (?::) g! gglg?élg%rjget:]v: r?enzftstirr:i
current to supply the audio circuits. Thus wewires (three) at C12 red (+). The red wires fro P
ply regulator, which is inherently unstable. reconnected later to the new fuseblock. Sistor was not isolated as it was a different
: circuit configuration.

Thus it must be compensated (slowed down) to

ridges (Lloyd’s cousin) or foil breaks were
ing the new parts.
supply of the St-120 is a mess and nearly imposean supply a power supply parts kit (the pamsos-fet transistor on the heatsink in the Q9
replaced with transistors of Dynaco specifica-costs extral tor on the leads, press it against the mounting
has audio circuits in working order, here i%ound too and press this surface against the
properly.
Pe pins are offset and the transistor will only
i
The power supply must supply upto 6 ampere?Jnsolder all the wires to PC-15 eyelets dew shoulder washer into each mounting hole
beta (gain) of about 15. This means that toholding the power supply heatsink in the chawith a #6 lockwasher and nut firmly tightened,
supply module from the chassis. (pointing sideways directly towards the power
Thus the current from D10 must be furtheraudio channel (PC-14) eyelets 9 and 10 an ftinly tightened. Itis very important that the
end up with a multistage amplifier in the sup-the left and right audio channel Q5-C will bgr]m metal to metal contact). The original tran-
be stable and thus supplies, in effect, no current
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Install the new fuseblock on the inside of th&€Connect an insulated wire from right channehot as a do-it-yourself kit. The audio circuits use
heatsink above the new transistor. Itis fastene@5-C solder lug to the bottom right fuse lugcomplete new circuit boards and a very sophisti-
with one #6 screw through the top hole in théfurthest from PC-15). The original red wirecated layout and must be done at our shop. If you
block from the inside, through the top free hol@reviously connected at C12 red (+) is probhave successfully installed this mos-fet power
in the heatsink, and with a #6 lockwasher andbly too short and will need to be replaced witlsupply yourself, you may deduct its parts cost
nut on the outside of the heatsink, firmly tighta new wire. Connect an insulated wire fron{$35.00) from the full cost of the MOS-FET
ened. It is located so the fuses will be paralleight channel PC-14 eyelet 9 to the same lowelr20B rebuild if you send the amplifier to us for
with the bottom of the chassis. Reinstall theight fuse lug on the power supply heatsink anthe new audio circuits.

rebuilt PC-15 card on the heatsink in its origisolder all connections. Connect the red wirg )
nal location and orientation reusing the thre&rom left channel Q5-C solder lug to the top7'“‘“‘é Van rHotine
original sets of long #6 screws and spacers.right fuse lug on the PC-15 heatsink. Connect

an insulatedvire from eyelet 9 on left channel VOLUME THREE NUMBER NINE

Install a wire from the left (power switch end)o- 4 4 4 this same right top fuse lug and solder SEPTEMBER, 1984
side of the top fuse clip to the bottom fuse C|I%" connections

to the solder lug at the top #6 screw of the | have an interesting topic for your consider-
power mos-fet transistor (solder at the bottorithis completes the wiring. Now test the poweption this month — what to watch out for when
fuse lug only at this time). Install the 10,000supply operation before installing the two 3 amyoy, are shopping for used audio equipment.
ohm 2 watt resistor (brown, black, orangepere quick blow fuses connecting each channel’s

from the mos-fet solder lug to the previouslyB+ supply to the new mos-fet regulated powel? th_is d_iscussiqn we will assume you are
opened top hole of R23 on PC-15. The resistasupply. A DC voltmeter is required. With the 3considering a piece of equipment you find
will be placed between the PC card and thampere slo-blo main chassis mount line fus@usically satisfactory and the unit is in good
heatsink. Make sure a lead cannot touch thiestalled, but with both 3 ampere quick-blo B+Mmechanical and electrical condition and all
chassis, heatsink, or the mounting spacer féuses not installed in the new dual fuseholder ofyinctions work as intended. Obviously, if it
PC-15. Solder both ends. Install an insulatethe power supply heatsink, plug in the amplifiel0€S not now work properly, avoid it unless an
wire from the power mos-fet pin closest to PCand turn it on. If the power supply is working®@Sy and inexpensive fix is immediately avail-
15 to eyelet 4 on PC-15 and solder both endproperly, the DC voltage should read about +78ble.

Install the 475 ohm resistor (4750F) from thevolts from C12red (+) to ground withless than 1@y, ot get carried away with a large price
open bottom hole of R20 on PC-15 to thenillivolts of AC ripple. The DC voltage from C9 a4y ction on a very expensive piece of equip-
remaining mos-fet pin (furthest from PC-15).red (+) to ground should read about +90 volts DG ant without first asking yourself if perhaps
Locate the_ body of thg resistor as close to theith less than_ 2 volts AC ripple. The new powef,ch less expensive new equipment is avail-
mos-fet pin as possible and keep the leaslipply heatsink s_ho_uld not get hot (under anyp|e that is better yet. Paying $800 for a five
between the body and the mos-fet as short &md) and the main line fuse should hold. If th?/ear old $2400 preamplifier is not a good deal

possible. fuse blows, or if any voltage is improper, unplugyhen there are new $400 — $600 preamps

Reinstall the power supply module in the chadne amplifier and check your work for wiring gyajlaple that are much better yet. Think be-
S o ; . . . errors and/or solder bridges and bad connectiog;e vou bu
sis in its original location. It is easiest to first . y y.
connect and solder the two red transformeh; the voltage at C12 is low then probably the ; ;
leads to evelets 8 and 9. then coat the heatsizgn€" diode is defective. Animmediate failure ofn general, avoid old vacuum tube equipment,
mountin )fllan = with thermal compound anjﬁelinefuse (splattered) indicates a shorted ma@specially power amplifiers and FM tuners.
grang P ’ iode (D4, D5, D6, or D7). You must achievel his equipmentruns very hot, aging and chang-

9 9 ing the B+ fuses to avoid subsequent damage ifeg overall performance permanently. Power

on the corner mounf‘ing screyv). Make sure the  _ \io circuits. output tubes are now expensive, unreliable,
red leads cannot be “trapped” or pinched by the _ _ have short service lives, are difficult to find,
sink, chassis, or cover. Look also at this time atssuming that everything checks out, turn offthg 4 tend to fail in modes that destroy output

the other power transformer leads on the ougmplifier and let it set for 1/2 hour for the supp¥%yansformers and other expensive components.
side of the power transformer. Many times/oltages to decay, then install the two 3 ampeigany vacuum tube tuners cannot now be prop-
these are located so they can be “squashequick-blo fuses in the new B+ fuseblock and t%rly aligned because heat has caused internal
between the chassis and the inner cover flangfee amplifier again. All fuses should hold, the B+damage to the IF and MPLX transformers. We
when the cover is reinstalled. Correct thisoltages should remain the same as before. TRg puild a new circuit in the Dynaco PAS
problem now if it exists. DC voltage from C7 red (+) for each channel t‘breamplifier that is cool running and reliable,

+ . . .
Reconnect the black wire from C9 negative (groeurr:glfstm(éurlg rsl?i(tjezbosjvtvef Suvolltsvl?)(lia(aeb)oﬁut t.hls IS a rare exceptlo_n to the usually
) lug to eyelet 1 on PC-15. Reconnect the reﬁ{] 9 p pply voltage). inreliable vacuum tube equipment of today.

wire from C9 red (+) lug to eyelet 3 on PC-15 ese conditions are true, you may now reinstall _ _
Connect an insulatedgwire );rom the ton, Joine @mlifier in your system and hear cleanefsk the following questions before you buy
P "eT%ound. Note that now each audio channel has #th the firm understanding that a “no” answer

new fuse lug (PC-15 side) to the red (+) lug oi?ndependent B+ fuse in series with its outpudlisqualifies that component from further con-

ﬁiﬁléfg(ljd\?vzr?:‘rg?:r(]:egcg(lj;cslz : C(t)(;"(]:icf Slgfkwansistors and an overload, output short, or audwideration:
o . A () channel failure will blow the associated B+ fuse,
(-). Eliminate the original wire from C11 black

protecting the power supply and allowing the

Is the manufacturer still in business? If

(-) to the chassis ground lug. Connect a nefy — .~ ="~ &% o i | ot you probably will not be able to get
wire from C11 black (-) to C12 black (-). .narected audio channel fo- confinué normal — the equipment repaired if a flaw develops
Connect a new wire from C9 red (+) to C11 re§Per21oM later. There are a few exceptions to this

(+). Solder all connections. The power supplyrhe following are the necessary schematics, dia- rule that will be discussed later.

rebuild is now complete except for connectinggrams, and sketches for the mos-fet power supply

it to the audio circuits and testing. conversion. Note that our mos-fet audio circuits
may be added to your amplifier at any time, but

Does the equipment contain “potted”
(epoxy encapsulated) circuit modules —
little black boxes hiding parts of the
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circuits? If it does, it cannot be repaired byRemember, the owner is selling it because Héragile” stamps located on the bottom of their
other than the manufacturer as a repaio longer likes its sound or because it doesnfeet. When they get a whole room full of
shop cannot determine what is inside th&ack properly, and you do not need to purchag®rcels, they then run the elephant herd through
module. Do not buy it. Note, we can replacéis problems. In addition, the magnets in théhe room to efficiently stamp everything “frag-
the potted modules in the old VA Modelcartridge age (get weaker with time) degradinge.”) One true story is about a high school
One preamp with our serviceable SUPERperformance. The elastic material in the sugyirl's science project of a few years ago. She
FET circuits, but this is a highly unusualpension ages too, becoming stiffer with age, attempted to determine just what shock loads
exception to the rule. slowly compressing. This causes the trackingackages in the US Mail system were sub-
. . to degrade and/or the stylus to ride too low angcted to. She did this by mailing packages
Did the manufacturer furnish a completeo g Y : e - - y 9p 9
- . ottom. The useful service life of a durablecontaining recording accelerometers across the
schematic diagram and parts list for the _ . . . ;
- L ; cartridge is probably a maximum of two yearscountry. (Shocks and drops would show up as
equipment and is this data available to you . . ; - .
. : L and we understand most moving coil cartridge®arthquake” like blips on the recorded graph.)
along with the equipment? If it is, a. - -
. wear out” in less than six months. Actually,She did not get the results she expected be-
competent service agency can probablg . - .
- . - y the time the stylus wears out in your careause of lack of data. One package was simply
service the equipment even if the - .
. . tridge, you should consider a complete newost! Another was completely smashed, test
manufacturer is out of business. . .
cartridge rather than a stylus replacemeninstrument and all. Enough said.
i i ith i Improvements in cartridge design have com . .
Is the egwpmer:t built W.'t.h |ndust_ry P ; 79 g s\lhen purchasing used loudspeakers, find out
standard “O.E.M.” parts? If it is, a servicealong so rapidly that it is probable a new , . .
: . . . . ' CIthe manufacturer's policy on supplying re-
agency can easily obtain exact and propénexpensive cartridge will perform better an | . :
acement drivers and other internal compo-
replacements. Note — do not allow youicost less than a stylus assembly for an old&r

) . o . - nents. B&W, for example, does have replace-
equipment to be serviced with “generakexpensive cartridge. ) .
, ment parts available for every dynamic loud-
replacement” parts such as RCA SK

Motorola HEP, Sylvania ECG, or Do not purchase used mechanical componergpeaker system they have ever _built, and B&W
equivalent gene;al replacement T(‘)ShibgurnFable_s or tape decks) except under ver@ea_lers have cor_n_plete parts lists and prices
“one transistor fits all applications” type Special glrcumstances_. Tape decks wear oat/a!labl_e. In addition, B&W_ parts_ “bolt in”
of devices. These are essentiall very rapidly and repairs are very e>_<pen5|veea5|ly without _the need to ship cablne_ts across
unspecified d.evices of much poorerqualitzl'here are very feyv shops that can install rezountry and without chances of marring cabi-
and performance than the original O.E Mplacement _head_s ina tape _r(_eco_rder and retunets or drivers. _In contrast, some speakers are
“IN"series parts and will notwork reIi.:s\b.Iy the unit to !ts original specifications. In gen-put together with _hot melt glue and WOOd
. - eral, you will get much better performance irscrews, and defective parts must be “chiseled”
IS most circuits. We have seen countlesg new inexpensive tape deck, such as a Shaypt with a good chance of turning the cabinet
yna 400 and 120 amps ImprOperIyRT-150 (available for under $100!) which will into splinters. Some speakers, such as DCM
repaired and blown again because of | than typical repairs for a used uniflime Windows, cannot be user or dealer ser-
underrated hobbyist grade repair parts. cost €ss yp pair " ' . -
When it wears out, throw it away and geviced at all. For a repair as simple as a tweeter
Beware of “house brand” or unmarkedanother new one. Used turntables have similaeplacement, you must ship the whole speaker
parts in the unit you are considering. Foproblems. Directdrive units have motors (mageabinet back. This makes a simple repair very
example, the late lamented Great Americanetic fields) located near the bearing assemblgxpensive and time consuming. In general,
Sound Company (GAS) used transistorgttracting magnetic particles into the bearingdoudspeaker manufacturers that make their own
marked GAS-1, GAS-2, etc. in their This causes rapid bearing wear and increasimgivers (KEF, B&W, and a few others) are
electronics. Want to find the properrumble. Turntable main bearings are damageduch more apt to be able to provide good
replacement for a “GAS-1" transistorifthe unitis transported with the platter on. Theservice than a great number of “box makers”
today? Obviously, you cannot, and thus latter “bounces” up and down, pounding flathat buy speakers from outside suppliers. These
GAS amplifier with a minor defect spots in the bearing. Can you be sure a usedmpanies are dependent upon the whims of
becomes a candidate for the junkpile. turntable you are considering has never begheir suppliers for replacement parts for older
. . transported with the platter on? Shipping anodels. Although they may be able to adapt
Is the product built Wlt.h realson"’lblyturnta?ble (except as thpe manufacturerF’)Eogg'rtheir new designs toydriv)e/rs with change?j
standard, durablez andavailable hardwa_rer’T?al shipment properly packed in all the origispecifications or from a different supplier, it
One reason we stil h_ave good results with ., shipping material) nearly always causemay be impossible for them to supply you with
Dynaco equipment is the hardw_are wa amage. End users seem never to save all the exact replacement for an older product. If
very durabl_e_ and parts are available i acking material or repack the turntable propthis problem occurs, we suggest you replace
large quantities from Stereo Cost Cutter rly for reshipment. This is the reason we wilthe same driver in both speakers so that you
of Dublin, Ohlo.We have neverseen_aba ot service turntables owned by clients thabbtain, at least, the same performance in both
transform_er ina So“.d state Dyna unit anqnust be shipped here unless we originally solspeakers. If one speaker has a different driver
the cha_s3|s were t3U|It tolast fo,r,e_ver. Jac e unit and the owner has kept the carton anilan the other, imaging will suffer badly as the
and switches are "off the shelf .Item.s an acking material and has repacked it accordinghase and gain response of each speaker will
we can be sure of long service life withou o our instructions. The seller might have a juste different.

de_pﬁnging o E;_ynaco faCtOfg’ISGYP\]/iCG- YOL‘INonderfu' used turntable for sale, but it prObbf course a major advantage of buying used
might have a bit more trouble, oweverably will no longer be just wonderful by the ! 9 ying

finding replgcement panels for Acousta‘iime he gets it through the UPS or US Mailoudspeakers is that_in general the cabinets can
electrostatic speakers, for example ake a lot of abuse without affecting the perfor-
(although they do have a good reputation mance of the unit. Amarred, sacred, and stained
for durability). In general, the more bizarreDo not use US Parcel Post for shipping audioabinet (assuming no cracks or air leaks) may
and esoteric the design, the more likely itomponents. United Parcel Service has a mudtiok bad, and have low market value, but still
is that you will be able to ever get it fixed.better reputation for safe handling of packagesound just fine. If you are more concerned
and tracing lost or damaged packages is mueabout the sound of your system than the look of

Do notbuyaus_ed F_Jlrgntzjcz;lrtri@e! TZe chanc%sdsier. (I have heard rumors that suggest tlyeur system, you may find a used high quality
are very great it will be defective or amaQEdPost Office maintains a herd of elephants with

ystem to you.
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speaker for alow price simply because it doesr'tatest and greatest,” the audio neurotic the®o, going shopping for used equipment? Do it
look high quality any more. One further cauwants to sell that component in the worst wayright. We don’t want a call from you saying, “I
tion, if the manufacturer supplied the speakerBhey have to get rid of that bad soundingjust got a great deal on this Quatre Gain Cell
as matched pairs, make sure you get a matchedimmy, no good unit right now! Cost is hoamplifier, it doesn’t work, but the guy | bought
pair! Check the serial numbers to make sureobject. The objective value if the unit doesn’it from said you can fix it free.” Sorry, we can't.

. . matter. They don'’t care that it did sound jus€Call first, not afterwards. Good luck!
We suggest you avoid equipment that has been
. _ will finish this issue with a few last thoughts
. . . o it really isn't good any more. They cannot )
turer. In particular, avoid units with “magic apout Compact Disc Players (aka Seedy play-
capacitor” and “good sounding wire” modifi- - £
form the actual performance of the equipment; 7’ )
subject until the product changes enough to
b!rd s nes“t of o_v_ers_lzed"part_s hanging in m'dborrow the reviewer's ears (which, in fact, aremake a report necessary.
air. The “modifications” void the warranty,
and many manufacturers will refuse to service ; g :
Where you come in. ate several units in our shop during the past two
have damaged the original circuit cards beSince the owner wants to get rid of the equi months. We even got to take one S_ony moc_jel
apart far enough to get a good idea of its

o ine last month, until somebody told them tha
“modified” by other than a reputable manufac- ' y }
separate someone’s opinion of the equipmen . )
P P quip rs). You will hear no more from me on this
cations, especially if the insides look like hey won't trust their own ears, they have t0
no more calibrated than their own). This ig have had the opportunity to carefully evalu-
the unit at all! The amateur modifications may
yond repair and changed the operation so thatent right now in the worst way, you can.

nobody can repair itagain. We see many Haflgrurchase it at a very good price. It doesn"tmemalI parts quality, layout, and circuit op-

DH-200 and DH-220 units that have beemnatter what it did cost and how well it diderau_on. Inaddition, I have obtained a complete
. e . . service manual for the Magnavox 1000 model
modified” beyond belief and have blown skyperform, someone who decides he no longer .
. . . DR . . and have done further research on it.
high. Luckily for their owners, we do not care'likes” his equipment will take a very low
how badly a Hafler has been “modified” wherprice for it just to get rid of the “junk.” If you Most of out listening was done using some of
it comes here for our complete new circuitscan buy quality equipment for a small fractiorthe very best Telarc Compact Discs available,
We simply throw the old circuits in the ashcanpf the original price, and at the same time “helpnany of which | have also on analog record
problems and modifications and all. We camut” the poor deluded audiophile by taking théormat. To make a careful comparison, we ran
make silk pursues out of sow’s ears. Of coursigash off his hands, why not be of service? the Compact Disc and the record at the same
we void the original Hafler warranty. But werecently received a phone call from a persotime switching back and forth from phono to
do supply our own warranty, along with awho had just purchased one of our SUPERspare inputs on the Transcendence preampli-
complete schematic, parts list, and service dateET preamplifiers used from a private partyfier.

In essence we are the manufacturer if the urfibr a very low (about $150) price. The seller
after we have rebuilt it and provide the sambad decided he just had to have a new $18
customer support the original supplier did. lfvacuum tube preamp and that it sounded “much
you do not have this kind of factory support fobetter” than the SUPER-FET, thus the SU-
a “modified” component, do not buy it. PER-FET was “junk” and had to be unloaded

— cost no object. The buyer called me to ex-

In conS|dfer|ng any used" pu_rchasg, bewarqainthis, and to inform me he listened to both
salesmen’s promises that “their service deparf-

mentwill be able to take care of anv problem ynits in the seller’'s system. According to the
. . yp - “buyer’s ears, the SUPER-FET sounded much
The salesman is not the repairman and likel

does not know if the unit is serviceable or notQfetter than the seller’'s new exotic vacuum tube
job, but he kept his mouth shut, and walked out

Check directly with the repair department abodvtvith a steall He reported to me, “Your preamp

the serviceability of the equipment and get any. . ich better than that guy’s new $1800 unit

promises of future service in writing. In gen-a{]d | had a hard time not telling the guy so, but

eral, any salesman claim or representation th?didn’t to make sure he didn't change his

the store owner is not willing to confirm in _ . ; . "

” . mind and not sell it. That guy is crazy.” The
writing as part of your sales contract is a

. e caller made may day and what more can | say?

worthless claim. Regarding “lifetime” warran-
ties, find out whose lifetime they are talkingOne further observation regarding purchasing
about. You will be most unhappy when yowsed equipment. If in doubt about the status of
bring the unit back, after it dies, and find outthe product, call the manufacturer before buy-
“we regret to inform you that you are indeedng. Many will be able to inform you about the
correct, this unitis dead, and thus its “lifetime’status of the product, including checking serial
is over. Where should we bury it?” numbers to insure the unit is not stolen. If, for

Well then, with all these pitfalls, why considerexample’ you can furnish us with the name of

. o the original owner and date of our original sale

used equipment at all? Consider it because YOS hi . . .

) .10 him (we furnish dated receipts with all our
can, if you are careful, really get some fine . : . .
audio aear for very low prices Sales) we will be able to inform you if the unit

9 y p : is current production or our of date, and what
Many “audiophiles” are very insecure aboupossible costs might be involved to upgrade it
their equipment and trade component at th® present production status if you desire. This
“drop of a review.” They do not own equip-is an easy way to keep from being ripped off by
ment for enjoyment of music, they own it toa dishonest seller. Having too much data about
possess the “latest and greatest” according tbe product you are considering cannot hurt
the whims of the underground press. Thug,ou.
when their “pet” component “falls off the
charts” of their audio guru, replaced by another

&ur subjective observations are as follows:

In a few cases, such as the Telarc DG-
10040 Chopin piano recording, the CD

version won hands down. Obviously, the

analog record could not cope with the

piano transients as well as the CD system
could, and the musical reality of the CD

was superior.

With many Telarc CD recordings, a sense
of “haze” or “busy mud” was absent from
the music, a big plus for the CD. (I suspect
some “golden ears” think this “haze” was
“ambiance” the CD was wrongfully not
playing.) The CD can provide more clarity
and less trash in the mid-range.

On certain vocals, the “tracked better”
especially on high level passages. On
records | have played many times for demo
use, and are showing some wear, this
“tracking” improvementwas most pleasing
on the CD.

On certain intimate passages of classical
performances, the dead silence of the CD
tended to “draw” one further into the
musical experience —you could hear further
into the quiet passages. This is a pleasing
plus for the CD.

However, on all CD units and discs, there
was an overall “hard” and annoying “edge”
to the high frequencies. A kind of “mid-fi
preamplifier” sound that simply turned
me off. Actually, only on the single Chopin
piano recording did the dynamics of the
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CD make the overall playback enougithe net price of the unit would have been jugtroblems with all units, not just our sample,
better so that | liked the CD better overal$25.00 plus the interest on the $500 over thend it appears there is no fix in sight. At that
musically than the record. next four years. point we gave up and returned the unit. In
Itwas obvious that CDs made from analo@he unit had a lot of promise. Because thgxplalnlng the_problems t_o the computer store
. L Salesman (their demo unit behaved exactly as
tapes offer the worst of both worlds. Theword processing was built into Read Only .
! . . - o our sample) the response was, “Oh yes, we
Sheffield Lab CD version of AmandaMemory instead of being on a disc, it ran very " .
. - o . . knew about that.” Thanks! Anyway, if a prod-
McBroom, Growing up in Hollywood fast (for an 8-bit unit) and with excellent reli- - .
. - - . . . ) uct does not do what it is documented to do it
Town is a bad joke. The dynamic range ohbility and without the risk of wearing out. .
) S ) .~ ~"is not worth buying and who knows how many
the CD was so bad | connected my scopioppies and crashing in the middle of things; .
- . . . “more flaws we would have turned up with
to the output of the amplifier while The printer, although slow and very noisy, dIC[n
. L . 2T . ore use, those above were enough for us.
comparing the CD to the original directa much better printing job than the typical do . -
- . . L oleco had better stick with Cabbage Patch
disc recording to confirm my ears. Surematrix-stinter most home computers are stuc olls
enough, the peak transients were 6 — 9 dBith. Even the modified cassette storage sys-
less dynamic on the CD. The CD wadem was adequate for simply storing finishedVe have been seeing an inconsistency occur-
much more compressed than the recordork for later retrieval. It didn’t have to be fastring recently regarding servicing of equip-
and you got loud tape hiss on the CD as as you were not running from the cassette, athent. We are getting too many people calling
bonus. Yetch! CDs made from tapecurrent programs and text were in fast internallaiming they have a defect in a piece of
recordings are not worth owning. electronic memory. equipment, and that since it is a unit they

. . . . . hardly ever use (used in the garage system, u
The Sony machine we examined was builHowever, the unit as a whole still wasn’t worth y ( garage sy Up

- ) . .~ at the lake, or has been in storage and never
with the same old phenolic boards and tinpur net $25.00 cost! Too many bugs. It jus? S o 9
. o ; sed since they got it five years ago) that even
trimmer pots that every other mid-fi builderwould not do what it was documented to do. | . .
. . : - ough the equipment is long out of warranty,
uses — not satisfactory for long termdrove us crazy isolating the bugs, and in ea .
- ; - . - ) . ey should get free warranty service anyway,
stability, especially for digital logic case, when informing Coleco of our distilla-_. ;
- . 9 . . since the equipment never gets used and thus
circuitry. The audio output circuits lookedtion of various problems, the answer fro . : \
; X N .has hardly any time on it. Now the customer’s
like standard Japanese preamp designethem was, “Oh yes, we know about that, if . . .
o - : ! ogic might have some merit, except, these
Most of the circuits are for trying to keepwon’t do that.” Swell! The least they could do . .
. - 2 . . . - demands for unilateral warranty extension are
the laser in the right place. Definitely notin already knowing of a series of internal :
. ; always followed with the further demand —
a breakthrough in better design. software or hardware flaws would be to pub;

lish alist of them so each individual user woul How fast will you fix it? | have got to have it
The bottom line, the CD is not, at this time, a ack right away!” Interesting. If you are not

W N not be faced with the task of reinventing the _. .
better” sound source. In fact, expect for rare - . hlsmg the equipment, why do you need expe-
. o wheel and figuring out the operating defects all,. .
exceptions, it is a worse sound source. The . . dited service? Our normal turnaround of three
) ; over again by himself. ; -
dynamic range, low noise, and freedom from weeks is better than most, we believe, and we
wear are nice, but | equal the dynamics on miy using the unit for two weeks we found thedo put warranty work first in any event. If you
best direct and digital records. The overalfollowing major flaws: The printer spaces 5do need it back instantly, then you must be
tonal balance is not improved over our recortialf spaces when a command is given for 4 halfsing it all the time, which conflicts with your
playback system (although | do suspect a CBpaces (using two full lines between paraslaim that it isn’'t ever used. Which claim of
will be better overall than many bad recordyraphs.) The memory only records 4 half spacg®urs should we believe?
players out there). And finally, | simply do notand forgets the extra half space. This com; . . -
. ) . A second service problem is the continuing
like the hardness in the sound | hear on evepletely screws up page endings as after several . . . .
; . . . return of equipment for service without prior
CD. It turns me off. | will not be buying or paragraphs, you end up with the printer return- o . .
: - : : .authorization and without written data attached
using a CD system in the near future. | suggestg many more lines than the computer has in . L
i . . .~ ~.10 the equipment describing the nature of the
you can find better places for your audio dolmemory. Forget about vertical reformatting, it . .
- oblem. Again, over half of the equipment
lars too. cannot be done as documented. In horizonta] .
; ) -returned for service has no problem at all (the
Prank Van rlotine reformatting, such as changing the Margi st preamp returned with a claim “right chan-
an settings on previously completed text, the unit P P g

simply goes berserk. Underlined words give ipel out” simply had its balance control tumed

VOLUME THREE NUMBER TEN fits. The Adam randomly adds spaces betwe all the way to the left channel). We can resolve

- e $Rese kinds of problems for free with a tele-
OCTOBER, 1984 underlined words and then modifiesitsmemory " 0 oG nd instead of ser-

. ~ to store the mistakes permanently in the te Xt cing the equipment. If vou want low cost and
You may have noticed that last montAsdio  \yhen margins are changed. The unit also losgs. 2 - © cd4P Y ) .
est service, call us before returning equip-

Basicsused a different type style. That wasghe spaces after words at the end of lines when p .
because it was done on a Coleco Adam cone text is reformatted. If you retroactivelyment orrepar.

puter and its built in word processing systeMeset the margins, words that had previouslilow for some good news. We have just put
[1990 Note: You are lucky that you don't Segeen at the end of lines are randomly rumto production a nice improvement to the

the Coleco Adam printing now as this wholgogether and again, the data is lost from memo§UPER-FET series preamplifiers. We have
mess has been reformatted — take my word f@§g 5o the mistakes cannot be corrected shanged Fet Integrated Circuits from National

it, the Adam was pretty terrible.That was a changing back to the original margin settingsor Motorola LF356 type to a Texas Instrument

trial run on the Adam to see if it was a worthyy each case, contacting Coleco brought thELO71. The change was made for several rea-
while unitfor my kid's use. The price was rightyesponse that they already knew about theons. We had a poor yield on National devices
(nearly free!) because my daughter would havigroplem, and they gave no help at all in sugonly about 25% were quiet enough for our

quickly qualified for the $500 college rebateyesting cures. It appears they don't really canese) and Motorola has recently had production
offer on the Adam, and since the expansiofpout the system defects and have no plans foroblems, delaying delivery on future orders

package was only $525 atlocal discount storggyrrecting the problems. These appear to Her up to 46 weeks on this device. Thus we
(we already had the basic Colecovision game)
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ordered sample quantities of the TLO71 andome loudspeaker brands) really that good nowifwe do a new output circuit that works better, of
were pleasantly surprised with an outstandingo good you cannot tell it from live? course it won't fit in the model disc player you
yield (nearly every sample is very quiet) an(%l own. We cannot win with this approach at this
found the new device gives better sonic perfor- time.

mance to boot! We hear more powerful bas¥ou still cannot obtain reproduction equipmen

better dynamic range, and purer highs usinghat is so good you cannot tell it from live. [Jnfortunately, the audio output s_tages are notall
L ofthe problem. The real problemis underdamped
the TLO71. The sonic improvements are no-

ticeable and worthwhile. We are sorry to sa ou can, however, have a live group play so badigh frequency resonances and terrible pulse
: ou cannot tell it from recorded. response caused by high Q steep slope anti-

we cannot give you a very good engineerin T !
gve yo vy 9 g . . aliasing filters. The filters are necessary to pre-
reason for the sonic advantages of the TLO7Al you have to do is have the live performer ent information at greater than one half of the

Itis very similar in concept to the LF356. It islimit their dynamic range, mute their attacks, an ampling rate (about 22 kHz) from being “rans-
aFET input op amp with high inputimpedanceompress their talent until they are duplicatingt, o into output garbage at a frequency of the

and low output impedance, high gain, lowthe sound of the loudspeaker! This is not hard ¥put frequency less half the sampling rate (30

distortion, and a fast slew rate (all desirablgo at all. KH b 1 vields 8 kH b ¢ and
characteristics and from an engineering speci- o o Z garbage in yieldas Z garbage out an

fication standpoint, nearly identical to the speci~ter AR finished their display, and after_theWh”e_ you may not be able to hear 30 kHz, you
fications for the LF356). It is also pin outdudience was all done oohing and aahing, certainly can hear 8 kHz). The engineering prob-
compatible and thus directly interchangeabl&MPly walked up to the live group, picked up demis thatone musthave flatoutputto 20kHz and
in our circuits with the LF356. The only mea-drum stick, and rapped the cymbal once, hardfilter to have no output at 22 kHz. This cannot be
surable difference is that the TLO71 draws les@ang! Sorry folks, no audio component (includdone with a non-resonant filter. A damped filter

than half the current of the LE356. thus. i Hng AR and Klipsch loudspeakers) could realistineeds much more bandwidth to work in than the

effect, making the power supply capacitor§a"y reproduce that one simple dynamic cymba? kHz _availabl_e. The only solution \{Vith this_slow
“twice’ as big” and the supply stability evenstrike. sampling rate is an underdamped filter, which, no

4 ) matter how you execute it, yields underdamped
better yet (although our power supply is oversg folks, remember the next time you see that

kill'in the first place). There are internal dlffer-n live orisit Memorex?”, that they are asking th P%Sonances and dynamlc phase shifts throughOUt

. . . . ' : ) SKING N&he ypper audio range — the absolute enemy of
ences inthe devices —they achieve the same {{iong question. First of all, in that studio, it isn’t : - :
? . ! o good perceived music quality.
theory) external results with somewhat differive versus Memorex at all - it is the sound of &

entinternal circuit designs. However, it is kindjye performer after being thrashed through som@ur prediction is that the present digital audio
of difficult to document the internal distortion PA system versus a cassette tape thrashed thro@lige format will fail.[1900 Note: Well - there
mechanisms of any given IC other than thene same PA system — and in that case it is wigges another prediction doesn'tit. Anyone gota
linearity of the overall circuit it is used in. caresversus who cares. And finally, Ella can singpare crystal ball for sale} will not sell well
Since the circuit produces no distortion obtg sound like Memorex alot easier than Memoregnough to support the revitalization of mass
servable with conventional test equipment, thean playback to sound like Ella. market audio the way the off-shore importers
remaining small signal distortion effects of the » . hope because it is too expensive, source material
op amp itself simply cannot be resolved wittf* final “last word” on digital disc players (actu- g 144 expensive, and it simply is non-musical
the equipment we have available now. Thugily several final last words). The Magnavoxsq nging. The alliance between all of the various
our evaluations of the sonic quality of the op-000 disc player is now being advertised o netitive oriental suppliers will fall apart as
amp itself are limited to simply listening to the$219-00 in discount catalogues (it is probably 886y g6 hack to the drawing boards to come up
preamp. good as any for what that is worth). I ran out of i, 5 gigital format that does work. In the near

. space last month to explain why disc players affy,re 100 kHz or faster D to A converters will be
The new tweeter retrofit for BEW 801, 802, 7/seem to have a hard, unnatural, and “edge” sougaiiaple for as low a cost as the crude 44 kHz

Il and 17 models is not yet available for then highs and upper mid-range and why we cannghts are now. New formats will emerge that can

U.S. market. Demand for new products hago anything yet about it. be successfully filtered without any ringing or
been high and B&W does not yet have the i i itransient problems at all (if you have 50 or 100
excess production reserves available to supph€ electronic problems are twofold. First, it p (if'y:

retrofit kits. They will be coming, the price will @PPears thatstandard Japanese audio output stagdg to work with you can filter with no problems
be reasonable, and they will be worthwhile. of"® used, giving you the sonic quality of théitall)and units thatactually play music will come
course all new production speaker systems dypical “off-shore” receiver. That could be fixed 0 the market. They will be absolutely incompat-
incorporate the new tweeters as standard. if one could be assured a supply of a single brarfl with the present format and DAD software.
and model of a disc player in large enougtYour collectionofnon-musical 44 kHZ sampling

I saw another of those interesting advertisequantity so that the engineering and tooling costate material will be obsolete and useless, along
ments recently regarding the claim of highyf 3 new audio output board and related circuitdith your present seedy player. You will be
fidelity so good it cannot be told from live could be written off over enough units built toscrewed. The suppliers don't care, they have
sound, this time from Klipsch. The claim wasmake the unit cost rational and so that there woufPne it before and will do it to you again (still
that the sound oflave piano player couldn’tbe pe a good chance of making a profit on thBaving fun with your SQ system, your AM-FM
told from a recording of that performance playe@roject. It appears that Meridian issSimulcast stereo system, your CD4 system, your
back in the same room on a Klipsch speakefemanufacturing the Magnavox 1000 on thiglcassette system, your discrete 4 channel sys-
These are not new claims, but they are interegasjs. | assume they have worked a deal wit8m, etc.?).
maiceest Pt on by AR alewyoars a0 L og00 1ot | pes ey e wih 6858 Undersand that there s rothing wrong
show. The3’/ were making an A-B comparison oHowever, since our buginess)ils mainl installinlWIth digital encoding of source material. Its a
their loudspeakers with a small jazz group playnew circuit sets in customer su Iiedg ui men%reatlde_a properly executed. The present seedy
ing the same material live in the same room. Thge could not begin to cost eﬁggﬁvd ?oopl) ne ystem Is a bad execution. It has un_cureable
jazz band certainly did sound like AR speakergircuits to interfe?ce with all the vario}lljs bram;th echhical problems. You will be left holding the

laying the same materiall Is high fidelity (ands, ¢ %ag (of obsolete discs) when (not if) it fails and is
playing : g nd models of disc players, norcanwe be assurgd|5ced by a system that works.

of a long term supply of any single model. Even

opel!
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In our in house evaluation system, our Longhorn the real problem at all (such as buying sulbbut they still do not approach the musical quali
Y’ g p ying y pp q
Grado gives us much better dynamicrange, trans- woofers when the cartridge won't play bass)of a properly set up and working record system.
parency, dimension, and sense of power a L Thus a better bit of advice might be to tell you that
; . 3. You can be positive, if you cannot get a : .
reality on any number of records (some dating ; If you like a disc player better than your record
Longhorn Grado to track, or simply do not . -
backtothe early 1950's) than the best of the seedy . ’ ._player, your record player is hot working well at
- like the sound at all, that you have majOP . . S
players. Thus we are somewhat surprised when a flaws in the erform:";mce or setun of ouraII. We will try to help you with that later in this
client complains about poor performance with a record playb?alck (tumntable and Ft)oneigrissue.
Longhorn Grado. One client, whose lament was . .
“ g - e system. We have a great Christmas present suggestion for
no bass ordynaml_cs and edgy highs” and whose ou. It seems like B&W is on a real “hitting
claim was the cartridge was absolutely perfectlfhus, next month, its time to tell you how to aligr¥ .
set up recently went to the trouble of sending us phono cartridge and get your record playba

Cﬁ(treak" turning out one great new product after
his turntable and arm (no we don’t recommengystem to work well. another. Their newestloudspeaker, the justintro-
this) so we could see for ourself that our cartridge

duced DM 100, may be the best value of all, and
, il
was terrible. The unit was a Merril modified AR 72244 Van Alotine they are only $220 per pair!

turntable (a very thin layer of lead foil glued to the The DM 100 is a small bookshelf system, about
platter top (deadened things a little) and a neVOLUME THREE NUMBER ELEVEN 145 high, 9" wide, and 9" deep. It is a two way
(nicely machined) T-Bar undercarriage designed NOVEMBER, 1984 system, using the great new tweeter as in the rest
to accept a Grace 707 arm instead of the original of the line, and a polymer damped 150 mm (6")

AR arm) (a nice try, but a properly set up original received a letter this month, inquiring abouygofer with a cast frame. It is an attractive
AR arm is much better than the Grace). The uniigbuilding a PAS that also had a most reflectivgackage with a quality vinyl finish on all sides,
arrived in the trunk of a car, in a press fit grocer{hought | would like to share with you. The owneheayy five way binding post inputs, and a black
box, platter on, suspension unrestrained, aftéfid thathe had used his Dyna PAS-3 preamp fgioth grill. It would, however, still be just another
bouncing its way from Nebraska. The plattemany years in his system and that it had, “rqow priced little loudspeaker ifitjust sounded like
bearing survived (much to our amazement!). wehained unmolested by time or me.” Think abougther good little speakers. It does not. It sounds
did check the setup and condition of this systenff.the next time you startin with magic capacitorgike a fine, very high definition, big speaker
and Litz wire. system. It is very neutral, has no “box” sound at

The cartridge was tracking at 3 grams, the anti- dol hbi hanith ioh
skate was adjusted as far off as possible with thafieed to correct a statement made last monf, and plays much bigger than ithas any right to.
It is simply outrageous! It is quite efficient, but

arm (large excess outward side load) the cafégarding the output filters in Digital Disc Play-" ™ * " o
tridge overhang was 3/4 inch off, the entire bas’s. The filters are not actually anti-aliasing fipublished data on the exact efficiency is still not

of the arm assembly was mechanically loost@rs. Those filters are used in the recording prgvailable (B&W gets the new products perfected
causing large dynamic slop in the system, the ari#ss, ahead of the analog to digital converter pefore they get the paperwork done.) Compared
gimbals were misaligned, there were three brdtanslating the analog source to an encoded digf the Mission 70 Mark Il discussed here a few
ken headshell wires, and both the arm and platt@l master tape. The filters used in the disc play8fonths ago, the DM 100 plays bigger, more
bearing (dry) felt like they were running in aitself are more properly considered “smoothinglynamically, overagreaterrange, and with greater
mixture of used road tar and sand. Yetch! Yefiiters” to eliminate the 44 kHz sampling signalf®solution. Itwins in every respect and that was
people, if you buy a set of NCT tires and set youfom the output so that your preamp, amp, arfd MOSt difficult achievement as the Mission is
wheel alignment 450ff, use the wrong size tweeters are not fed a hard 44 kHz signal antf"y good indeed. The bass response is much

wheels, 5 pounds of air pressure, have worn olitelt. Thus it is probably not quite as critical thapetter than the cabinet size or woofer size would

wheel bearings, and have the wheel balancee¥ery bit of high frequency sampling signal pdead you to expect. | believe itis because the bass

half-pound off, you will complain that the “tires removed, as long as itis knocked down enough feplays is soincredibly clean (no boom ormud at
don't handle well.” cause no harm downstream, and not to inters@Y) that you can hear the bass so clearly that you

_ ) with tape recorder bias signals causing distortiod€t the feeling of deeper bass than the unit actu-
We spent a couple of hours and fixed things. Thghen making tapes. They serve much the sarflly plays anditis what you hear thatis important.
cartridge, which is very rugged, survived thgynction as the multiplex filters in an FM tuner.The DM 100 comes as a matched pair (as do all
abuse without damage at all. After a *lube job'sjnce itis possible to design an after the fact filtas e\ loudspeakers) and the imaging is outstand-
with liquid silicon, careful adjustment and align-that does not sound terrible (we have done so iy (perhaps more than outstanding). It is easily
ment of the cartridge, tightening to spec all fitihe super Tuner Two) it might also be possible the pest small loudspeaker system.v.ve have yet
tings, and repairs to the wiring, the system soundgesign a digital disc player filter that does not fingyearq at any price.

tracks, and plays just fine (although without th§e crazy. We are still faced with the problem of
superior “authority” of the original AR arm —the 5 fjyig market and no single source of a dis0 You need loudspeakers for a second system

Grace arm is not rigid enough for optimumyjayer that has the potential of being on tha@nd don't wantto give up any quality at all? Get
results). The system went from unlistenable tg,rket long enough and used by enough peogfée DM 100. Do you want to treat a child to areal
very good indeed. This brings up two finakg make an output section redesign an econonfilusic system without breaking your budget? Get
thoughts for this issue: cally practical endeavor. Thus, although | still anth€ DM 100. Are you running a satellite — sub-

1. Your system will play no better than the"Ot happy with the hard sound | have heard ogfoofer system? Replace your sate_llltes with the
worst component (or worst use of a€very disc player | have evaluated so far, | arRM 100. B&W has honestly redefined what a
component) in the playback chain. You caPrémature to condemn them all as a class.Iqw priced and small loudspeaker system can do.
absolutely negate the entire value of youfannotreally know why the samples | have heartt $220 per pair, they are going to sell illions of

investment if you misuse any component i§ound unmusical to me. Certainly the recordingem.

the chain or have a “weak link.” process, properly executed, is not inherently URy/e have one of the first demo sets to come into

. . Lo musical as many digitally encoded source recordfe ynited States. We are promised more in about
2. ltis obvious the audiophile still needs morgsych as most Telarcs) sound just fine to me. Afiree weeks. in time to deliver them to you by

help in determining where the “weak link”is| inconsistent in my subjective evaluation? Percpyistmas if you order now. The $220 a pair price
in his system. The trend is still o throwhaps. Obviously, the average disc player is betigiciudes shipping toyouin the continental U.S.A.
money at the wrong place, without curinghan 90% of the record playing setups out therge you order them from us. Obviously, i your
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local B&W dealer has them, get them from hinof all aspects, including finished layoutand work1585 Kenmore Avenue, Buffalo, New York
now, as supplies will be short for a while. Thismanship. Thus, we did not offer our solid stat&é4217 and/or Toroid Corporation of Maryland,
product has really surprised us and it will pleasaudio circuits as do-it-yourself kits. We do con6000 Laurel-Bowie Road, Bowie, Maryland
antly surprise you too. trol every step of our designs, and only by doin80715-4037 for their catalogues of off the shelf
tQis can we achieve unconditional stability andoroid power transformers. Feel free to call us (do
Note, afew of you who have never heard acurrep . . . .
etter audio performance too. not write as we just do not have time to answer

B&W  loudspeaker have complained that we chnical letters regarding individual system prob-
must just be reviewing them because we sdlthink the Hafler representative was impresse({?e 9 9 4 P

- ! : ems) regarding the specifications for a toroid
them, and do not believe us and will not go ouActually, | know so because his response was 10 ) reg g9 pec :
: ) . ower transformer that will be suitable for your
and listen to them at all! Sorry folks, B&W isurge us to become a franchised Hafler dealgr . Lo .
- . . . Particular application. Vacuum tube equipment
building the best line of loudspeakers in theurselves! He suggested that we are indeed d0|R :
N - owners, sorry, but | am not aware of any toroids
world. Please understand that our creditability igood work that complements the original Hafler :
. . . “useful for vacuum tube equipment.
on the line! If we recommend that you buy alesigns and goals, not running them down in
“dog” just because we sell it, you will not trustorder to make ourselves look good. He als®o backtrack a bit, toroid power transformers are
anything we advise you aboutin the future and wauggested that we could offer better value to owery different in appearance than the conven-
will lose you as a potential customer for anycustomers by purchasing Hafler units directlyional “chunk of iron” power transformers you
product we build or sell. We are not that stupidrom the factory rather than having to deal wittare used to seeing in most equipment. The iron
Note that there are some B&W models we are nattermediate sources. For example, most stodore is essentially a long strip of steel, wound into
enthused about (the DM17, the LM1, and thélafler kits have recently had a price increase. H ring (much like a wound up clock spring). The
802, for example) and we will tell you so. We willwe can lower our cost by buying direct, we willprimary winding is wound around the ring (at
also tell you about equipment we like that we daot have to raise our prices at all. He also sugight angles to the ring) and the secondary wind-
notsell atall, such as Mission and NAD. | will notgested that we should be selling stock Hafleng is then placed over the primary — the final
recommend a product that | would be unhappynits to those that cannot afford or do not desiggroduct looking somewhat like a fat doughnut.
with running in my own system. To the extenbur higher performance (but more expensive}he electrical advantages of a toroid are: 1)
that we have shown ifwudio Basicdhat we can circuits. After thinking about it, we decided the g C

make consistently good value judgments, beliewep was right and we have indeed applied for (an’_(%lgher efficiency —there is better magnetic cou-

us! expect to get) a factory direct Hafler franchise® Y bet""?e” the primary and secondary W'“f"
ings than in a conventional transformer. This

We had aninteresting visit here a couple ofwee%%\;vwimﬁg ;fgesgg‘?;;%cvlflﬁjzzg:gg;:I:Egirreﬁiciency can be used two ways. A. The same
ago. The Hafler factory representative for this d value. When we have the line available W(éurrent rating can be obtained with a lighter and
territory stopped by to check us out and see N smaller (and hopefully less expensive) trans-
: . ill certainly let you know. . . S

we were doing with Hafler products. We showegv ylety former, thus saving manufacturing and shipping
him our products, told him about our circuits inSome time back, | mentioned that | had visitedosts, and lowering the price of the end product to
detail, showed him our circuit boards, our layMusic Westin Laramie, Wyoming while on atripthe consumer, all other things being equal. B. A
outs, our workmanship, and played the productnd that | thought it was one of the nicest and besigher current and tighter regulating transformer
for him. We explained that we considered stockun audio stores | had ever seen. | just got a letteein be used of equal weight (subject to the
Hafler units to be good value on the open markétom the owner that | need to pass along to yogonstraints of the bulk of the toroid and its hard to
(excellent value for the kit builder). We ex-Andy says, “Dear Frank, We sold Music West offit circular shape) perhaps improving the perfor-
plained that the limitations of the stock HaflerJuly 3rd and me and my family moved back tanance of the product at no additional cost to the
units was that as a design to be built as a kit, ti@alifornia. The economy in Wyoming was get-end user. 2.) Less external hum fields. The toroid
manufacturer knew he had no control over théing to be very bad, and certainly no place for ahape core is more efficient and contains the
finished workmanship and layout done by théhigh end” or even “quality” dealer. | am now electromagnetic fields better. This means (all
end user. The designer knew that some unitgck to the “hobby” mode of Hi Fiand have takemther things being equal) that less electromag-
would be built with very poor workmanship.a position with Jet Propulsion Laboratory. Saetic trash is radiated into the associated circulits,
Thusthe designs had to be engineered so that theych for owning my own small business. | amresulting in quieter operation of the unit. This
would still have a very good chance of workingglad to be out of retail — hopefully for ever! Youadvantage can also be used to make the finished
reliably even if the inside layout looked like amight mention to your readers — this is whaproduct smaller, as the toroid transformer can be
rat's nest. This means, of course, that the fastdsippens when you do not support someone wiacated closer to the audio circuits without risk-
possible circuits cannot be used, for they woulckally, really cares, like some local small, indeing excess output hum. 3.) It is easy to add an
be sure to turn into fast oscillators if bad layoupendent dealers.” additional winding to a toroid (simply a few more
workmanship was used (with output and inpuA turns around what is already there) to custom

leads near each other for example). Hafler firstndy Is correct, and without your support, ther?nake a transformer with additional taps for spe-

has to protect the kit builder from himself before> "0 Way you will have the Ioca! expert help tOC|aI purpose applications. This can help make a
I o . enable you to own a quality audio system —you " . . . .
designing the last “erg” of performance into the . . . ophisticated new design, needing several differ-
; - Will just be stuck with the department store stu . .
unit. We told the Hafler factory representative ) ent operating voltages, much less expensive to
. - . . nd department store advice.
that in spite of these design constraints, tha execute.
Hafler had designed and produced kit units aboMVe have recently been evaluating some tormlq - .
. o : owever, there ain't no such thing as afree lunch.
as well as they can possibly be done, and that thggwer transformer samples with interesting re; . .
; . . . e toroid does have several disadvantages. The
were certainly better designed, more reliable, arglilts. We have confirmed they do have somereal_; =~ = ; o
! . ajor disadvantage is poor heat dissipation. The
better sounding than almost all other stock esadvantages (but also some real dlsadvantageslr.

teric equipment, price not being an object. We )n core of atoroidis onthe inside insulated from
then explained that it was possible to build £N€ advantage is that toroids are available fee air by all of the primary and secondary

better performing circuit than the stock Haflessingle lot quantity directly from two U._S. sour_cgswindings and associated ins_ulation. _Thus much
units, but not as a kit design. There was no poiﬁ‘pd can be used for replacements in amplifiegreater care must be used with ator0|_d to prevent
trying to reinvent that wheel. To execute a betteiich as the D_yr_1a St-120 or St-150 in th_e ramxcess heat build up and catastrophic fa!lure! A
circuit, the designer had to have complete contrEivent of an original power transformer faﬂureconventl_onal power transformer has the iron on
' We suggest you write to Gladstone Electronicghe outside where heat can easily escape. It is
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critical for the designer using atoroid toinsure thByna St-150 chassis kit ($69.00 direct fronthat will allow the arm to most closely duplicate
transformer is used well within its design ratingStereo Cost Cutters and missing the power trarthie path traveled by the cutting stylus that pro-
to avoid overheating, you simply cannot “get by'former and trim pieces). If you supply us withduced the record groove in the first place.
W!th an unde_rrated ur_ut running hqt as you cahoth, we canbuildinthe MOS-FET 150B CIrCUIt.S FESET ANGLE. The angular relationship be-
with conventional designs. A case in point is théor the usual $300.00. The finished product wil .

. - o . een the tone arm and the cartridge body. The
ILP 625 VA transformer used in the Hafler DH-not have faceplate trim, and this is assuming that ~~. . . . .

cartridge is never mounted in a straight line

200 and DH-220 modifications by Musical Con-SCC does supply all the necessary hardwarg, . N
; ) . ) . . relationship with the arm tube. Alltonearms have

cepts. This transformer has a 7 ampere ratinfpower switch, diode bridge, filter caps, etc.). We™ "~ .. ) .
o . . S a builtin offset angle so that the cartridge body is,

The Hafler amplifiers require 8 amps of current aill charge extra for missing hardware and can-

; . In effect, “turned in” in relation to the arm tube.

full 8 ohm power (4 amps per channel) andiot supply trim and faceplate parts. In this case, . . o . . L
: . . - is “turnin” or offset angle is partially built into
greater current yet into lower impedance loadgou are not paying for the original power trans-

The current demands of the circuits are in excefsrmer and so the extra work you go through tthe tone arm and/or headshell. However, most

of the toroid’s continuous rating! Although theacquire the ILP toroid will be worth the effort. ?one_arms_ do not have a .CorTeCt offset angle
. . S | . designed in. In most setups, it will be necessary to
transformer in and of itself is just fine, we think

. . . 0O.K. folks, now it is time to teach you how to seincrease the offset angle by mounting the car-
that Musical Concepts has misapplied its use, that . S . N - .
D ..’ Up aphono cartridge for proper operation in youridge “crooked” in the headshell, with, usually,

one should not use a 7 amp device in a circuit th . ; . . .
urntable. Using a phono cartridge with arandorthe cartridge turned in further. In 1941, H. G.
draws more than 7 amps. We suspect that sus-, L . . .
. . or “eyeball” installation is analogous to buying éBaerwald published a thorough analysis of the
tained full power will overheat and cause the

toroid to fail. The 625 VA unitis just fine in a 50 new set of Pirelli P7 tires and then randomlynathematics and geometry of cartridge offset

e changing all front end adjustments on your cagngle relationships with tonearms to achieve
watt rated amplifier, but for 100+ watt safe opera: ) ) . . " -
- . and randomly adding wheel balance weights adeal tracking conditions. His absolutely correct
tion, a custom made toroid of about 12 ampere

continuous rating is called for. Although th eyourold set of out of true and out of round wheelgnalysis has been essentially ignored by the ma-

stock Hafler transformer does exhibit some Voltz_ind then wondering why the car doesn't trackpr manufacturers for the past 40 years (cartridge

age drop at full power. and will det quite warm agoesn’t handle well, and why the tires are weaend tonearm designers have all flunked 9th grade
g P P ' geta Ing rapidly and unevenly. The problem out thergeometry class?). He proved that there is one, and

sustained full power, it is operating within its. | )
design limits and will support full power of the!S that bad! We got one Longhorn Grado backnly one, correct offset angle for any given

amplifier (even with our internal circuit set). becaus_e the user cou_ldn’t even connect_ thg _hea_dnea_rm length and pivotlocation that, in connec-
Musical Concepts might be doing you a favor bsheII wirestoit in the rl_ght order —after miswiringtion with the one, and only one, cqrrect ov_erhang
supplying a toroid, but only if they would supplth’ the user claimed “it only played m_ono’_’ an_dlength mentlo_ned_ above, will yield optimum

' returned it. We get setups back to fix with “itplayback duplication of the record cutter.

the proper current rating toroid for the applicatior(‘joesn’t image good” complaints when the car

(which would be much bigger and more exper}-. 't Image g P VERTICAL TRACKING ANGLE (VTA). The
ridge is wired with the channels out of phase. We . ) ) .
et turntables back to fix because “the arm go vertical relationship between the stylus tip and

sive). In this case, we do not think they are doin
o ; ?ﬁe record. When the record is cut, the cutter
up, not down” with the tracking pressure set a

you any favors at all. Note, for our circuit sets, wi
hegative grams. We get complaints of “rapic?tylus is not set at right angles (straight up and

do require the original Hafler power transforme

as we will not put an amplifier out with an . down) to the record surface. The tip of the cutter
wear” with arms set to track at 15 grams. Some u Y .

underrated and overstressed power transformer. tylus “leads” for technical reasons to enable the

people tighten the hardware with a pipe wrench u .
A further toroid problem might be excess methink) actually breaking the cartridge body in@utterto make a “clean” cutinto the blank master

chanical hum. So far, we are batting two out dfialf. And, of course, there are those who atteméiggrf(: osnlqlr;?rc;. ;thf a;?(ljedtgvew??;tter::%] : (:ien\:jl-
two on ILP toroid samples with more mechanicato solder the leads to the cartridge pins, melting gnt up '

hum (loose core windings?) than desirable. Ithe internal coil wires in the process every time: approximately 15 Itis very important for the

theory, a toroid should be very quiet, perhaps wehe major manufacturers have essentially givesntylus assembly in your cartridge to very closely

are just having bad luck with our samples, we willip trying to teach salesmen and customers how(?ljphcate this "tip lead” angle for proper tracking
. . - of the record groove. Thus your Vertical Track-
try again. properly mount and adjust a phono cartridge an . .
. . ng Angle must be carefully adjusted by either

. . have instead gone to P Mount assemblies. In this? . . ;
We are not planning to use toroid transformers in raising or lowering the tonearm assembily (if that

L - . lug in system, you cannot install it wrong, but, " . - S
our circuit rebuilds for economic reasons. EacR gin sy Y . 9 adjustment is available) or by shimming the
. . - unfortunately, you cannot get it exactly right . . .
unit comes with a satisfactory standard trans cartridge in the headshell to raise or lower the

; - either. And, since the cartridge becomes a strug: : :
former. To install a toroid would mean you ar ; 9 Front or back of the cartridge, as appropriate for

. 2 ural part of the arm (a task it does not perfor . . .
now paying for two transformers, the original ang P ( P rﬂ]e installation, to achieve the proper VTA.
well), all P Mount setups we have examined have

the replacement toroid. We would have to ChaLrgr(?ad excess arm resonances and overall unsatfORIZONTAL ALIGNMENT. Facing the front

you from $70 0 $100 extra_and the slight poWe1‘ractory sonic performance. The P Mount systerof the cartridge — arm assembly and looking

advantages gained would simply not be worth the - ) .

S . IS only useful to allow a discount store salesmagtraight towards the front end, the cartridge must

extra cost. In considering future new designs, we . S - . .

D ) 10 get a phono cartridge in right side up (hopebe atright angles to the record surface —nottipped
will think about toroids. We would be able (all . ) ; .

X ) - fully) in 15 seconds and get you out of the storgideways one way or the other. This Horizontal

otherthings being equal) to make the units smaller. . - - .

. . with your stack of boxes quickly so he can go oAlignment can be adjusted by loosening and

and lighter with no adverse effects, and because . " .

0 the next midnight madness customer or to gadjusting the headshell or arm tube in some

of less full power voltage drop, make somewh . . . ) -
. powe ‘9 P, Me Fack to his comic book or card game. installations, or by careful use of shims under one
higher power with no increase in idle voltage or . ) .
§|de of the cartridge or the other in tonearms

currents. Right now, however, our only applicaAnyway, first you need to know the meanings of . : .
: Ignt now, ' Y app yway, Irsty . . 9 without that adjustment capability. We have seen
tion for toroids will be to have as a backup sourctie following terms we will use in describing o - . -
. . . . ; ; some units in which this adjustment was made
of spares if you have a chassis to rebuild but witbroper cartridge alignment. X . ; .
. - with a large pipe wrench tapped lightly with a
a defective original power transformer. For ex-

. . |
ample, the Gladstone (ILP) 9A018 toroid (whichO\./ERHA.‘NG' The (_jlstance from the arm pivotsledge hammer (NOT RECOMMENDED?).
oint (point of rotation of the tone arm) to theT

will costyou about $70.00 direct from Gladstone . . ._.The four adjustments mentioned above (when
tylus tip. For any given tonearm, there exists

will work just fine in the Stereo Cost CUtterSone,and only one, effective OVERHANG Iengthwe finish telling you how to make them) essen-
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tially locate the cartridge and rotate it in space (isembly, effectively destroying your cartridge. VOLUME THREE NUMBER

roll, yaw, and pitch) so that the stylus tip meets thhis “skating” force must be opposed with a  TWELVE DECEMBER, 1984

record groove at exactly the right set of anglegroperly set ANTI-SKATE force, which applies

and at exactly the right place to accurately rean opposing force outward on the assembly, ¥erry Christmas! You have helped us have a
trieve the information on the groove. Unlesproperly balance the diamondinthe record groov@ery good year, and we hope your year was good
these adjustments are set properly, your cartrid égo, and that next year will be even better yet.

will work just as well as the Pirelli P7 tires . . i
J necessary adjustments, we must first tell you t hank you for your supportand many kind letters

mentioned earlier. There are, however, more_ .
; ) . acquire the necessary tools and gauges. Just0£§ ncouragement.
adjustments needed, defined as follows:

you cannot align the front end of your Porsche tGood news for Acoustat owners! Acoustat is
TRACKING FORCE. The force of the tip of the use those Pirelli P7 tires properly without propeback in business again as an independent subdi-
stylus againstthe record, being the mass times thlignment equipment, you cannot set up youision of the David Hafler Company, who ac-
acceleration which, on the surface of the earth, hono cartridge alignmentwithoutadequate toolguired them last month. Hafler will take care of
32 ft/seé. The acceleration can be achieved by aviou must have the following: all warranty obligations. Acoustat will continue

appropriate spring, by unbalancing the tonearm , ~ .\ = FORCE GAUGE. The “built-in With continue with same distribution and dealer

around its pivot, or by a combination of both Jetwork as now exists, butwith Hafler's backing,

. . . _gauges in most tonearms are hopelessly inacdlf .
effects. This force is measured with a tracklna 9 b y ill be able to provide better customer and dealer

. . . ate. Purchase a quality independent stylustracW— S : .
force gauge which can be either spring loaded or "¢ ' gauge. The AR plastic balance gaud&SPONSe- Acoustat distribution will be indepen-

o . Ing
a balance beam in itself. Note that ravnatlonaP .
acceleration varies with location. If tgr]]e trackin and the Shure balance gauge both work fine a g x tth . tHAa for ptr(;dL:(;Ls deaer r';?t\ll_vorlé. Y((j) u|
’ .gshould be available at local dealers. can contact Acoustat at the same . Lauderdale

force was set, and measured, only with a spring telephone number and address as before. Produc-
system, then the turntable set up properly on tt@/ERHANG and OFFSET ANGLE ALIGN- tion of all products is resuming.

earth would measure the same, and actually haWEENT GAUGE. These are devices that allow . . . .

the same (and correct) tracking force if used in@asy adjustment of these parameters in accdifier is also announcing a major prod_uct im-
lower gravitational field (on the surface of thedance with Baerwald’'s mathematics. Th&rovement for the Acoustat eIeCtrOSta.t'C loud-
Moon, for example). If the setup is made with aDennesen Soundtracktor, the Cart-align, and tﬁgeakers, anew, and | am tol_d, much |mprqved
unbalanced weight method (adjusting a countefobile Fidelity Geodisc will all give accurate interiace transformer sei. This new Medallion

weight on the back of the arm) then the trackingnd repeatable results. You must own one %ansformer was developed by Acoustat just

Q\Fow, before we start telling you how to make th

force would be low in a lesser gravitational fieldthese gauges to set up a cartridge properly. B for_e the company went bankrupt and produc-
Note — the tracking force has nothing to do witlbne now to follow our advice to be continued ne n is beginning _|mm_ed|ately under the new
the actual mass of the entire tonearm — cartridgsonth. Note that the paper, cardboard, or plas aﬂer CO”?Pa”V direction. Early_ feedback from
as awhole. A 10 ton tonearm can be set to traguges supplied with your turntable are, in geﬁgwewers is favorable, accordmg_ to a Hafler
with a 1/2 gram tracking force, given appropriateral, not accurate at all, and are not in accordal %I_es_ manager (I have UO‘ he‘.’ﬂd ftyet, myseh_‘).
springs and/or counterbalances. Inertial reactionith Baerwald. An exception is the gauges sup- IS |mproved interface is available as a retrof_lt
to record warp would not be so wonderful, buplied with current Harman-Kardon turntables or previous Acoustat customers. The cost is
that is another aspect of the setup completely. Which are, if properly used, accurate. $300.00 for full range speakers, and $225.00 for

general, if the cartridge is set with too high a - sub-woofer models. The customer pays shipping
tracking force, this will cause excess record anlaLANK DISC (grooveless record) for adjusting qf th_e |nterf_ace both ways, anq_retu_rn authoriza-
tip wear, and cause premature failure of théNTI-SKATE. AIthoug_h there are some _testt|on is required! There is a waiting list! Both the
cartridge suspension. If the tracking force is sdgecords with blank sections, and the back side hfgh frequency qnd Ipw freque_ncy transformc_ers
too low, the tip will break contact with the groovesome de_mo_ records are blank and _useful, youiill be rep_laced in this factory |nstalle_d retrofit.
(violently) causing excess record and tip Weapestchmce isto have a glass shop (window repaihwners will be contacted thr(_)ughthelrwar_ranty
and shattering harsh sound. Inaddition,impropépop) make you a blank record_ out of thlr_ca_lrds, but we suggestyou erteAcc_)ustatdlrectIy
tracking force (either too high or too low) wil pI(_éXlgIass c_utthe size ofare_corq with the appraf interested. We have also been informed that
tgnate hole in the middle. This will allow you to Jim Strickland, the innovator behind Acoustat's

mislocate the cartridge sensor-coil system in i . " " . . A

magnetic field, causing excess distortion due fee the effects of skating, an_d proper anti-skatingteresting produc?s, will remain with the com-

asymmetrical magnetic interaction and poor, urf}djustmer_]ts across the entire swing qf the arpany as chle_f de_S|gn and product development

balanced, and undynamic playback quality. rom outside e_dg_e of the record to |nS|Qe edgengineer, which is very good news. We are very
Again, the built in anti-skate gauges in youplease to see Acoustat “rescued.” They make

ANTI-SKATE. A force applied to the side of the tonearm are not accurate. products that deserve your consideration.

stylus to balance it horizontally in the record EWELERS SCREWDRIVER SET. NEEDLE .
groove. Given the dynamics of the turning recor& ’ Our Hafler franchise has been approved and soon

and a pivoted tonearm, there exists a force thgtOSE PLIERS, MINIATURE ALLEN we will have stock Hafler products available for
tends to pull the arm in towards the center of th\Q/RENCH SET. You_ cannot r_nake the necessagou kit builders as a compliment to our custom
record. This force “loads” the inside edge of thgd_]ustments with akltchen_ knife f_ind arusty Visgproduct line. Give us another thirty days to get a
diamond stylus heavier than the outside edgzfnp. These tools are readily available at low costew catalogue prepared. We do not plan on
rom Sears, Wards, or many other sources. handling Acoustat for now, we just do not have

The tracking force is effectively uneven, bein ] .
heavier than set on the inside of the diamond edg@get your tools and gauges rounded up, and next " to display the loudspeakers effectively.

and lighter than set on the outside. This “skatinghonth we will tell you how to use them to makel am still trying to find a replacement for my IBM
force also tends to pull the stylus inward, out ofour turntable, arm, and cartridge work well. 75 electronic typewriter which is getting a bit

alignment with the cartridge body, again disturb- ot Flash! Hafler has acauired Acoustat! creaky after six years of solid use, and does not
ing the magnetic relationships of the stylus anl ' q ' have a non-volatile memory, which means when
the body mounted coils and/or magnets. The, .4 2. Atstine the power goes off here (as it did last night after
inward deformation caused by uncorrected skat- I had four pages dkudio Basicsn memory but

ing forces can also (besides distorting the sound) not proofed or as final copy yet) the whole

cause permanent deformation of the stylus as- shebang is lost in space — poof! —and | get to start
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typing all over again. Murphy says the more yothe real rate of future progress (much greater thaabuilt Harman-Kardon T-25 package will outplay
have stored in memory, the more likely you are tprojected by nearly all planners) in their projecanything you have run across at any price, and at
have a power outage, and as usual, Murphy i®ns. Keep producing people, and you will hav&325 for the complete package, delivered in the
right. Anyway, this issue @fudio Basicés being a happy New Year! USA, it may be less expensive than repairs to
composed on a clever little electronic typewriteh . . esoteric units. If you are using a direct drive
. ow, on to our main topic, How to make your . o
| bought my daughter for her birthday, a Shar?urntable and phono cartridge work turntable there is not much you can do to maintain
PA-1000. This battery powered machine (with p g ' it. With the platter running, rest your fingertips
AC adaptor) cost just $239.00 at K-Mart plusyou will need a clear work space, good light, th&ery lightly againstthe base side or top. If you can
$49.00 for an extended eight page internal nomsols and alignment guide we mentioned lageel the unit trembling at all, you own a rather
volatile memory (when power fails, memorymonth, and methyl alcohol (available through &iseless “shaker table” rather than a turntable and
remains, for up to a year! So there, Murphy! Therug store) for cleaning the belts and/or drivé should be replaced as it never will sound clean.
operating system works bug-free and it will davheels and pulleys. Find your turntable and tonlote that a direct drive turntable has its motor
neat things like bold face type and continuouarm owners manuals too (or write to the manufaduilt into the platter. In addition, the magnetic
underlining. It is very quiet, has a nice feelingurer for another copy) as it difficult to disas-fields of the motor surround the main bearing,
keyboard, an easy to learn instruction manuatemble the unit enough to clean and adjust d@tracting metallic particles into the bearing as-
prints 20 characters a second, and has a full eightjthout adequate data. Your unit must be in googembly.
character display which allows useful editing anevorking order as it is useless to carefully align CY : ; :
. I . . . . e cannot think of a more stupid way to design
corrections of typos before the text is printedcartridge in a defective turntable/arm. Adjust- : ;
: a turntable! Setting your record and cartridge
You can also go back through a composed tewients will not cure worn belts, bent pulley shafts ] : : : .
. L9 . X - L (?Pto a running motor with rapid bearing wear is
without printing it out and edit, add text, deletescored bearings, open armwiring, missing groun :
S ) ; fiot our idea of how to have good playback
text, and reformat before printing out the finalwires, bent tone arms, and/or sagged turntable .
) . . . erformance. Refer back to the March and April,
corrected (and hopefully perfect) copy. It hasuspensions. Now is a good time to consider tlﬁe9 - . :
i . 84, issues &udio Basicsor data and a source
more memory, a better keyboard, and a moegge and condition of your present cartridge tog, : o S
) . ’ or the Dow Corning 200 fluid (liquid silicon) we
useful display than the Canon and Brother maartridges age, even if not used much. The mag: ! i
) Lo . . ) se for tone arm bearing lubrication. A drop or
chines in this price range and so far is workingets gradually lose strength, the elastic suspefl. . : .
. ) . o of 1000 centistroke Dow Corning 200 fluid
perfectly. My daughter even used it to type out gions slowly harden, and diamonds wear. The : . :
ST o . . . . IAto the bearing pivots of any tonearm will sub-
theme while riding in the car on the 120 mile trigsonic quality may slowly slip away without your : o
, L S . stantially reduce friction and resonances. A small
to Grandma'’s house for Thanksgiving. If you ar@oticing it much. In general, if your presenth : . .
. . . ] . . ypodermic needle is very useful for getting the
still looking for a useful last minute Christmascartridge is over two years old, you should con-; .. )
. S ) . . %tuff into the right places.
present for a high school or college age kid, dider replacing the whole thing, rather than jus
cannot think of anything better. The only thing ibuying a replacement stylus assembly. The stalfeyour turntable does need repairs, and if you
will not do that | need is to handle multiple pagef the art of phono cartridge design has beameed to transport it, now is the time to relearn how
carbons (such as airbills). The thermal printer ignproving rapidly, and it is likely that a newto transport it without damaging it. You must
limited to single sheet typing. Best print quality iccartridge costing no more than the price of eemove the platter and reinstall any suspension
with thermal paper such as | am now using, anéplacement stylus for your old one will outplayand/or motor lockdown and transport screws. Do
without the carbon film ribbon. It will however, your old cartridge. It appears that moving coihot trust arm locks either, tie the tonearm down
work on plain paper with its thermal transfercartridges, in general, age much faster than cowith a twist tie. More turntables are damaged by
ribbon, but with slightly poorer resolution. Whenventional (and much less expensive) normal cabeing bounced around in the car (damaging main
you consider that $200 - $300 only bought &idges. Their compliance is less and trackingearings and suspensions) than by any other
simple mechanical portable typewriter a fevforces are higher in the first place, many haveeason. Of course, if you are going to install a new
years ago, with no storage, correction, or editinfham suspensions that simply become brittle archrtridge or stylus, make all of your maintenance
capability at all, and that an electronic worchowder away, and of course you cannot replagests with the old cartridge as there is no point
processor with text editing capability was the sizthe stylus yourself at a rational price. Underrisking damage to the new one. A not uncommon
of a grand piano and cost $20,000 in the earlyround magazines report service life as short ptoblem with turntables with a switch controlled
1970s, progress is being made by clever eng0 days for high priced moving coil cartridges. Ifspeed change and servo-drive is dirty contacts at
neers. yours is over a year old, now is the time to thinkhe switch. Since the switch is part of the speed
I . about replacing it with something rational. control circuit, a dirty contact can cause the
In fact, consider in general that our main defense .
T ) . . . . turntable speed to run away. We have seen this
againstinflation, dollar devaluation, and possibl&ssuming your turntable/arm are in good work: . . .
. . i . . .~ “happen on several Technics units. The cure is
economic collapse is the fact that competemhg order, now is the time to do some mainte-; : :
; . . simple, a shot of Cramolin Red Spray (available
producers have been (and will continue to ba&jance. Clean the drive belt, pulley, platterwher]e ; )
. . . .1rom us for $15.00 per can) into the switch
producing faster and better than the governmetite belt or drive wheel rides, and any belt guides .
: . e contacts, and a few cycles of the switch to clean
cantax, restrict, and inflate. All the gloom predicwith methyl alcohol. If your platter removes, . L
. . . : - gs contacts. Once you are sure your unit is
tors (those claiming economic collapse, depregtean the main bearing well and spindle an - : . ’ ;
X I . . - . Working at its best and is worth continued use, it
sion, and $3000 an ounce gold coming in the neaglubricate with Mobil Delvac 1 5W-40 synthetic. _ .. '
. : . A . is time to get the cartridge set up properly.
future) have failed to factor into their projectionsmotor oil (by far the best stuff we have found for
the ability of industrious people to produce morgour car engine too, including turbos and dielf you have a tonearm with a removable head-
than they consume and to outproduce the neasdgls). Only a few drops do it for most turntablesshell, remove the headshell containing the old
bottomless ability of governments to tax andCaution! If your turntable has plastic parts in theartridge for examination, cleaning, and adjust-
take. lam an optimist dear readers, | think we wilbearing assembly (Linn Sondek and a few others)ent. If your tonearm does not have a removable
win and continue winning. If | did not project so,use only the manufacturer's recommended lubriheadshell, you have three choices: 1. stand on
I would not project so, | would not be producingcants. Again, read your owner’s manual! Checlour head to remove, install, and adjust the car-
I would be hoarding and hiding. We are not goingour bearings closely for wear and scoring. If thé&ridge; 2. do it with mirrors; 3. remove the entire
to run out of energy, food, or space; those thaearing well is scratched or if you get metatone arm so that you canwork onit rationally. We
think so just do not understand the human abilityarticles out along with the old oil, your unit maysuggest you remove the tonearm. Almost always,
of achievement and do not factor in progress, &e due for replacement. We suggest that our



Audio Basics Complete 1984 Back Issue Set Page 33

the units we see here have loose or misadjustied) away his jack, spare tire, oil dipstick, oil filler
settings so the chances are you will not be losiraap, hubcaps, and spare keys before putting the
any useful previous adjustment. Note that it is natar into service, and returning it for service by
necessary or desirable to remove the completieagging it along on its roof! Yet this is how
arm assembly, mounting base, cueing contrdiirntable owners seemto treat their products time
wiring and all. With almost all separate tonearmsfter time. No wonder why hard sounding digital
the connection cables unplug from the bottondisc players are becoming popular, the owner
and the basic arm assembly slides up and out@dnnot do much to them to screw them up (can’t
its mounting assembly after unlocking one odo much to them to make them sound really good
more set screws (as usual, refer to your owner&ther). If you have a P-MOUNT tonearm, the
manual) . When you remove your old cartridgekind with no headshell wires at all, the cartridge
first slide off the headshell wires from the carjust plugs into the end of the arm tube, the
tridge pins (noting the color code as follows!adjustments” are very simple and as follows:
RED = RIGHT CHANNEL HOT, GREEN = pick up turntable, open garbage can, drop in,
RIGHT CHANNEL GROUND, WHITE=LEFT close lid, go buy a Sony D-5 disc player (less than
CHANNEL HOT, and BLUE OR BLACK = $300). P-Mount arms cannot be set up properly
LEFT CHANNEL GROUND). Itis not unusual and will not accept quality phono cartridges, the)(l
for these leads to be installed wrong, causing odb not perform as well as a compact disc player
of phase or reversed channel or mono perfothus there is no point in messing with them at all.
mance (we had one Longhorn Grado returned for
a refund for this reason - the user screwed up t%e o :

o . .~ _turntable, check the pin size of your old cartrldgi
headshell wiring and then claimed the cartridge” . - ; .

aIgalnst your new cartridge. If the pins for your

only played mono - an absolute case of use . .
- . new cartridge are smaller, you will have to gently
incompetence). If the headshell wires have been ! . . i
] . . Squeeze the headshell wire clips to get a tight fit
previously repaired or replaced, we advise you

use an ohmmeter to check them out. Obvious|o™ the new pins. A little Cramolin will clean the
' ¥xidation from the clips too. If possible, install

you should have continuity from the tips of th . A
RCA phono plugs (hot) to the red and Whitzthe new cartridge with the stylus guard on to

headshell wires on the right and left channels, ar‘? oid damaging the stylus. In any event, save_the

. stylus guard for future use. Use metal mounting
from the outer portion of the plugs to the greers]crews and nuts (not plastic which does not
and blue/black wires. None of the leads should be ( P

shorted together or cross-wired. If you are gettin§rovIde a firm interface between the cartridge

a *dropout” while the arm is moving across theﬁnd headshell). If possible, install the cartridge

ush against the headshell without using shims,
record, or when you touch or move the arm, you . .
. C sSpacers, or other accessories (which tend to form
likely have a shorted or open wire inside th

tonearm (likely at the pivot). If so, replace the‘funed resonant cavities under the cartridge and

tonearm or have the manufacturer repair it. Thef§ | S€ non-musical colorations). Do not tighten

. . Eﬁe hardware firmly at this time, as it will be
is no good way for a user to replace the internal

-~ . . necessary to move the cartridge around in the
arm wiring. Observe if the clips on the end of th% . . o
. . . eadshell during the alignment process. Now itis
headshell leads fit the cartridge pins snugly or can .
. necessary to reinstall the headshell or tonearm
touch each other. Loose clips, bad solder connec- .
. ; . and rebalance the tonearm to achieve a crude
tions between the clips and leads, and clips tqo . )
bi . ; - alance of about one gram to avoid damaging the
ig for the cartridge pin spacing that contact eac . . -
. stylus while making the rest of the adjustments.
other are also likely causes for channel dropouts:
(In general, if a hot lead is open or shorted to the general, tonearms are balanced by using the
ground lead, the result will be no sound from th&bllowing procedure:
channel at all. If the ground lead is open the result
willis lots of loud hum). Do not make any solder—
connections to the cartridge pins themselves or to
the headshell clips while they are connected to
the cartridge clips as this will always ruin the

cartridge!

Setthe stylus force to zero, if the tonearm has
a stylus force applying mechanism (see your
owner’s manual). If there is no stylus force
dial orindicator builtinto the arm or turntable,
you must have an accessory stylus force
gauge as mentioned last month, and it is2
Remove the old cartridge and save the mounting good idea to have one in any event.
hardware! This is especially true for Thorens and
original AR units where only the hardware sup="
plied with the turntable will fit the headshell! We
see many Thorens turntables for cartridge instal-
lation. We believe the first instruction in the
owner’s manual must be “throw away all acces3,
sories and extra cartridge mounting hardware!”
as we have yet to find an owner that still has them
available. Your turntable will work a lot better if
you do not throw away some of its parts! We
cannotimagine an automobile owner first throw-

Setany anti-skate adjustmentto zero (noting
firstits original setting) because it is difficult
to balance the tonearm while the anti-skate is
pulling it sideways.

Now (with the turntable unplugged and off)
balance the tonearm so that the arm “floats”
going neither up or down. This is usually
achieved by adjusting the counterweight on
the back ofthe armin or out. This “calibrates”
the tonearm with the mass of the cartridge in

use at a true “0 gram” balance. Now rotate
the indicator dial on the counterweight (most
cases) to read “0 grams” without disturbing
the overall “floating” balance. Now an actual

0 grams equals a “0 gram” reading on your
tonearm gauge with this particular cartridge.
Ifyou change cartridges, this procedure must
be repeated as each cartridge has a different
mass and the tonearm must be recalibrated
for each new cartridge. If your tonearm has
an electronically adjusted balance, follow
the instructions in your owner's manual.
Now dial in one gram of tracking pressure.
Although this may be too little for final use,

it is adequate to make later adjustments
without risking stylus damage.

ow put a blank disc or old record you don't
‘r‘lind scratching on the turntable. This will be
used for making a visual check of these following
nyway, assuming you are still salvaging youadjustments:

VTA (vertical tracking angle). In general the
top of the cartridge should be parallel with
the record surface. Thisis an easy observation
to make unless your cartridge has no flat or
parallel surfaces. In that case use your
cartridge supplier’s instructions as a crude
guide. Later in this process, we will indicate
how you can check final VTA by listening to
the cartridge. If necessary adjust the tonearm
height (raising or lowering the arm in its
mounting post) to achieve basic VTA
adjustment. Note that this may also require
readjustment of cue height as in many
turntables, the cue mechanism does notfollow
along with arm height adjustment. Another
adjustment method is to install cardboard
“shims” under either the front or rear of the
cartridge between the cartridge and the
headshell to “wedge” the cartridge either
down or up. Because it is also useful to have
the tone arm bearing at about the same plane
as the record surface to optimize warp
handling behavior, the shim method may be
better than overadjustment of arm height.
Matchbook covers or business cards are a
good source of cardboard shims after
trimming to fit. With most Dual turntables,
the automatic play position (adjustable at
either the headshell or rear of tonearm
depending on the model) gives best results.

Overhang/offset angle. This adjustment
locates the cartridge in the headshell to
minimize tracking error. You MUST HAVE
one of the gauges mentioned last month to
make this adjustment and you must make the
adjustment in accordance with the
instructions furnished with the gauge. The
paper gauges furnished with your turntable
are not accurate (including, we have
rechecked, the paper gauge supplied with
the Harman-Kardon T-25 which gives results
about .2 inch too short - sorry about that, the
T-60 gauge is accurate).
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You will be sliding the cartridge forward or
backward in the headshell (with an old AR,
sliding the arm tube itself) to locate the
cartridge tip for minimum error. If your
tonearm base is located on the baseplate
properly for its length and offset angle, then
a good adjustment can be made well within
the adjustment range of the slots in the
tonearm. If the tonearm is poorly designed,
mislocated, ortoo short, it may notbe possible
to even come close. Itis not unusual to have
to turn the cartridge inward (twisted
horizontally in the headshell) to make up for5
too small an offset angle built into the™
tonearm. With most major “mid-fi” Japanese
turntables, you will find your gauge shows
that the tonearm is too short. In this case, the
best you can do is to mount the cartridge all
the way to the front of the arm, to get as close
as possible. The problem is these
manufacturers seem not to know about
Baerwald’'s (see November,1984 issue for
details) work, and make their arms to have
minimum error atthe end of the record. Most
gauges supplied with Japanese turntables
give this result too, with large errors on the
rest of the record surface. With Harman-
Kardon turntables, and most with separate
arms (properly installed) it is possible to get
the adjustment right on the button, with
much better sounding results. After making
this adjustment, tighten the mounting screws
firmly, reconfirm the adjustment (it could
have “gone away” while you were tightening
the screws) and also recheck the VTA
adjustment made earlier.

Horizontal tracking angle. Set a thin mirror
or reflective thin disc on the turntable and
lower the arm onto the mirror. Looking atthe
arm - cartridge from the front (end on) the
reflection in the mirror should be a straight
continuation of the cartridge itself. If the
reflectionis angled, the headshell — cartridge
is nothorizontal with the record. This problem
may, or may not be adjustable. In some arms,
the headshell has some slop and can be
slightly twisted and tightened to straighten
things out. With others, you may have to
shim under one side of the cartridge to level
it. Obviously, what we are trying to do is get
the stylus tip perpendicular to the groove
(when viewed end on).

because everybody has been told that supground wire is firmly attached, and you should
light tracking forces are a “good thing.” have music again, better than ever.

Sorry, tracking too lightly will cause violent . .
Y, g gntly If you have questions, feel free to call us (in

loss of contact between the stylus and the 7 . )
W/ rticular, David Umeda, our turntable setup

record groove, causing instant breakup arigt ) .
ordg ' g eaxup expert, who organized and advised me on these
rapid record wear. Our suggestion, if, for

example, the data sheet claims your cartrid last two issues) at 612 890-3517 regarding them.

tracks from between “one to two grams,” tr)%; or;)r/(,j;/r\:e J:S;g?icngt :tz\rﬁ 2;]5 t;) answer letters
about 1.6 grams as a starting place. Too low 9 gsp Y pS.

a tracking pressure always Causes POOIr€huus Vaw Alstine
performance and greater wear than tracking
at the high end of the recommended range.

Anti-skate adjustment. We get the most
repeatable results using a blank disc. The
turntable is turned on, and the arm lowered
onto the rotating blank disc. If the anti-skate
is settoo low, the arm will drift in towards the
center of the record. Ifthe anti-skate is set too
high, the arm will pull outward. It should be
possible to set the adjustment so the arm
simply stands stilland doesn’t move out orin
at all. Check the setting at several places
along the travel of the arm. Because the exact
anti-skate forces needed are not the same
across the whole record, and because some
adjustment mechanisms do not match the
forces required exactly, you may find you
have to compromise the setting to get a good
average result. If your arm bearing friction is
too high, you may not be able to get a stable
anti-skate adjustment at all (you need a new
tonearm!) and the side forces caused by
some end of the record trip link and arm lift
devices willalso give you misleading results.
Itis possible, if you have lots of patience and
very good eyesight, to eyeball this adjustment
without a blank disc. While playing arecord,
lift the arm with your cue control and watch
(from end on) the stylus asiitis lifted from the
groove. If the anti-skate is properly adjusted,
it will lift straight up out of the groove with

no sideways motion (assuming a properly
adjusted cue). Ifthe anti-skate is not properly
adjusted, it will cause a side load on the
suspension of the cartridge and the stylus
will “snap” sideways slightly as the cue lifts
the arm and the side forces are removed. This
action s very difficult to see without training
but it will give you a very good anti-skate
adjustwithouttoolsif you can repeatably see
the result of an improper adjustment.

It is now time to dig back into your owner’s
At this time check the locations of your headshelhanual again to readjust your cue height, auto lift
wires to make sure they cannot hang low angosition, arm rest height and location, and finally
contact the record surface. a complete recheck of the overhang and offset
. . nce more with the gauge you purchased last
4. Finalbalance. Now itis necessary to go bac?< . gauge you p .
month according to our instructions (you did buy
and carefully rebalance thetonearm.Usean__ ... :
ne didn't you?). Reinstall your turntable on a
accurate stylus pressure gauge and set the :
) : evel, dense (a stack of concrete blocks works just
tracking force near the high end of thef. ; : .
. ine) and acoustically isolated locations (out of
cartridge makers recommended range. F% . )
e line of fire from your speakers, for sure).

advertising reasons, nearly all cartridg%
. L . lean your RCA phono plugs, make sure your
makers claim their cartridge will track at y P plugs, y

“one gram or less.” Wrong! This is done



