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VOLUME ONE NUMBER ONE

JANUARY, 1982 _
ing panels, metal horn throats, magnet assen'&-
The purpose ohudio Basicss different. Do not  blies, etc., do not sound very nice. B&W Loud- ™
expect arm waving subjective reviews of thépeakers of Worthing, England, recently came to
latest and greatest audio equipment. That woutlis same conclusion and studied the vibrations
be a conflict of interest fokudio Basicsn any radiating from the cabinet of their 801 loud-B.
event, as Jensens Stereo Shop designs its oggaker system mid-range enclosure, using a
audio electronics. Write for our catalogue sepdaser interferometer and computer to accurately
rately ifyou desire. Our goal is to attempt to teactiecord and document the experiment. They found
to give you some insights into the real worldhat the worst case cabinet vibrations were 50 dB
problems with audio components, to separate olgwer in output than the acoustic output of the
the mystic from the objective, to give you enougispeaker diaphragm. The 801 is avery solidly buift
data and ideas to help you make better decisiopgeaker and this measurement shows that its
with your audio equipment. spurious resonance was 100,000 times lower
) o ) ) than the desired output from the midrange cone.
We will attempt to explaln, in this and in subseNot a problem you think. Wrong! B&W de- D
quentvolumes, those issues not properly covergghn e 5 stiffer midrange enclosure yet (made of
in either the commercial or underground presgyncrete) and lowered the unwanted vibrations
We V\_/lll_normally cover one basic topic per issuey,, another 10 dB, to 1,000,000 times lower than
as this is a low cost newsletter, not an attempt g, oy tput. The results, subjectively, were un-
producing a grand and glorious magazine. Thgyjieyaple. The improved speaker sounds like a
topic for this issue is speaker systems, and Sgyher quality amplifier is connected to it. It isE-
cifically, how to make most of them perform e ey less “colored,”is “quicker,” and smoother.
better (not different, but really better) at a vergqgjess to say, the concrete midrange cabinet is
low cost. now in production retrofittable to the original
B&W 801, and the 801F is in use worldwide by
major classical recording studios as the most
accurate monitors available.

How to Take Advantage of a Little Known
Law of Nature and Make Your
Loudspeakers Behave Better, Almost for
Free.

“For every action, there is an equal and opposif@eakers?” you ask.

reaction of vibrating everything else too. GuesSTEP ONE: Make sure your loudspeakers
what, vibrating loudspeaker frameworks, mountare built so we can help them.

Is your grill (grill cloth) removable so you
can see the actual drivers (woofer, tweeter,
etc.)?

Can you physically remove the speakers
from the cabinet without damaging the
speakers orthe cabinet? We must have access
to the back sides of the loudspeakers
themselves.

Our suggestions may void your speaker
system warranty. If you screw up, you may
void your speaker system. Do you want to
take the risk?

Canyouremove the insulation material from
your cabinet (iffiberglass, use rubber gloves)
to gain access to the bare cabinet walls
themselves? You will later have to reinstall

the insulation.

Since removal of the speakers will require

the detachment of the wires to them, you

may need to know how to solder, and how to

mark wires so you get them back in the same
place asthey originally were. Canyou handle
this?

If all answers are yes, proceed as instructed

“But what does this have to do with my loug-0elow. If you are not sure, don't do it, the work
“| don't have a laser intefSN't worth damaging your speakers.

reaction,” from thePrincipia, 1686-1687, Sir ferometer and can’t change my speaker enclgyhat we propose to do is a simplified version of

Isaac Newton, author, (and still true).

sures to concrete.” No, you can't (although weyhat B&W did in building a concrete midrange

have one client that did!). However, there is a Igiabinet for the 801F. Although we do not have a

What does this fact mean to you, and to YOUYfou can do to your sp
loudspeaker? First we must consider what yoyfe simple instructio
loudspeaker really is. Itis, in fact, a linear (hopesqyanta
fully) motor mounted on some kind of supporting,41s don’t bounce.”
frame. The AC signal from the amplifier interacts,, 5ilaple of high i
with a magnetic (or electrostatic) field, to caUsgiprated, tend to da
the movement of a diaphragm, which in turg,quced vibrations,

eakers yourself, followingaser interferometer, we know your speaker cabi-

ns below. We shall takgyet does in fact resonate. We also know the
ge of another basic law of nature, “Meatesonances from it are wrong. We furthermore

— i.e., there are substancegow that it is possible to damp out some of these
nternal friction, that whenyesonances with the previously described Plast-i-
mp out and absorb externalpfay. The resonances will then be less, the system
rather than re-radiate them igjll be “less wrong,” and inevitably, “sound

moves air. Refer back to Mr. Newton. The actiogqwanted fashion. A good test for a vibratiorpetter

of the linear motor (woofer, tweeter, electrostatigamping material is to make a ball of it. and dro

diaphragm, etc.) of moving air, causes an equilyn 5 hard surface. If it bounces, don't use it. W&OU can conduct your own subjective experi-
and opposite reaction of moving the loudspeakef,ye found one substance that works particularl}}ents as you proceed, perhaps doing only one
system parts (cabinet, mounting panel(s), woofgfe|. |t is inert, cheap, non-toxic, non-corrosive SPeaker system (or only one driver) first, and
framework, etc.) themselves. This isn’t nice. easy to find, easy to apply, dissolves in Ronson§Pmparing it with the other speaker. We expect

We shall now recite one of Van Alstine’s laws of-ighter Fluid if you make a mess, sticks to metafO! will be surprised with the results. We must
audio, relating to loudspeakers: “In aloudspeak&nd wood, and like a meatball, doesn’t bouncé‘?ake a few assumptions. We assume that the
system, those things that are supposed to vibrat8e substance is Plast-i-clay, available for abo@esigner of your speaker system, in general,

should vibrate exactly as they are supposed t$1-00 a pound, at many toy, drug, departmerfnéw what he was doing and that the selection of

nothing else should vibrate atall.” Unfortunately@nd dime stores. Depending on your speake,@:ivers themselves, crossover points, and the

Mr. Newton screws us up as mentioned above Bpu Will need 5 to 10 pounds of the stuff. Read o@SIC tuning of the cabinet for raw bass response
insisting that the action of moving the diaphragn€fore buying it to insure that your speakers havé competent. The following damping will not
(the part that is supposed to vibrate) causes téhance. change the frequency response, Q. crossover
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points or slopes, or cone non-linearities of your
system. We will be removing small signal errors
(spurious resonances) not large signal error%O

There is a remote possibility that the SqueSteWith a layer of Plast-i-clay about 1/4 inch thick.

damping may make your system sound wors . -
MpINg May make your sy %oat the entire magnet assembly too, watchi
This can happen if the original system construc=

L . . Qut for air vents as mentioned above.
tion is so rotten that spurious output is a substan-
tial portion of the overall sonic output of thel.
system. In that case, the designer may have
balanced the crossover and drivers unknowingly
to compensate for the abnormally large reso-
nances. Obviously, if many of the resonances a
then removed, the balance of the speaker system
may then be quite strange. Of course the speaker
was a lost cause in any event. We hope you start
with reasonable quality speakers, not department

or the frequency response of the speaker witlossible electrical improvements (crossover and
be altered. wiring ideas.) When you play your speakers now,
at the entire metal framework of the speaké,\r,e expect you will hear that something is miss-
ing, namely a lot of garbage that was wrong, and
nwith any luck at all, the improvements to your
%/stem will be more than worth the $12.00 you
spent orAudio Basics

Coat the entire outside _surface qf PEIZG1 ere is one further mechanical improvement
tweeters (such as used in Dahlquist DQ;

10s) that was shown to_ me by a client of mine in

’ Barbados, WestIndies (where some of the world’s
Ifyour speaker uses horns (such as Klipscholrest audio systems exist). My client has wrapped
midrange and tweeter units) then coat the massive concrete slab, about the size of the top
entire outside of the metal horn, but do noof his speaker system, in leatherette and places
coat the inside, as this would interfere witithe slab on top of his speaker. Again, Newton
the acoustics of the air flow in the horn. Coastrikes, and the added mass stabilizes the entire
the outside of the driver unit at the rear of theystem, with cleaner and deeper bass, and better

store specials.

Now is the time to purchase several pounds of
Plast-i-clay. Unwrap a quarter pound stick ané'
knead it in your hands for a while to warm it up
(areturn to kindergarten.) We will be applying a
layer of this material to almost everything inside;

your speaker system, one quarter to one half inch

thick. If you own a micro-wave oven, a pound of
Plast-i-clay in the oven on high for one minute
will soften it to a nice working consistency.

Now, on to the project, which will use up a
Saturday afternoon.

Decide ifyouwantto damp the entire inside of the
cabinet, or just the driver frameworks (which

takes a lot less work and helps a bunch in arﬁ/

event.)

horn too. definition and imaging throughoutthe entire range

. of the system. Do it, you will like the results.
If your speakers are mounted with brackets, 4 4

such as horn mounting brackets in K-hornsThat's it folks, we hope you like this little news-
coat the brackets too. letter and that it is of value to you. Next month we
will be talking about tonearms and turntables,
what they do, what they are supposed to do, and
hat you can do about it.

If you own Dahlquists, coat not only the,
speaker frameworks, but both sides of all th
mounting panels, their support brackets, an
the outside top surface of the woofer cabindt would like to hear from those of you who
too. Regarding Dahlquists specifically, theyactually take our advice and damp the mechani-
will look ugly, but sound better, if you use cal resonances in your loudspeaker systems. We
them with the large metal grill screen off, aill print a few of your comments in a future issue
the grill itself has resonances we can’t dof Audio Basics

much about. Thanks for your attention,

Carefully examine the surface of the speak .
that is mounted to the cabinet. Usually it i Van rHotine

worthwhile replacing any original gasket
VOLUME ONE NUMBER TWO

1. Ifyouwant to do the whole speaker system, with a thin layer of Plast-i-clay before
remove the woofer to gain access to the remounting the driver, and mounting the FEBRUARY, 1982
inside of the cabinet. Note thatafewlowcost  driver firmly, but not “air wrench” tight on .
systems have removable cabinetback panels. - the cabinet surface. This will tend to slightlyGreetings, dear readers, there are about 100 of
If so, do it the easy way and remove the de-couple the driver from the cabinetYOU Out there now. I thought you might like to
panel. Obviously, we want to go about this  preventing remaining resonancesin the drivef10W about the feedback | have received regard-
the easy way. framework from spreading to the cabinet. '(;‘9 the first issue oAudio Basicsand speaker

amping.

2. Remove the internal insulation if possibleg. Furtherimprovements can be made to dome ) . .
and save for future reuse exactly as it was tweeters and mid-range units by veryInfortunately, the issue has been received with
originally. carefully applying a I/16 inch thick layer of 8" |ncred|bI¢(9)S|Ience. ' lhave hag.atc')ftarll O‘;“NO )

: : esponses. One was a letter asking if the damping

3. Apply a 1/4 to 1/2 inch thick layer of Plast- gi)nl]Eltinnggngztr?:laltgggﬂﬁéric:n;tstl:]réai(;iic&fetfgsvould work on a LS3/5A. Of course. The second
|-c|aykto th(ta).entlre inside surface of your provide smooth dispersion of the acoustit€!ling me it was a very bad idea to put damping
speaker cabinet. dome itself, and being very careful to keergnatenal on speaker cones as that would add mass

4. Reinstall insulation as it was originally, but  the material off of the driven dome ort© the moving system and screw it up. Evidently

over the Plast-i-clay treated surfaces.

Driver damping. This technique applies to all
conventional speakers, including mid-range and
tweeters. There are two cautions: 7.

Do notinterfere with the mechanical motion
of the diaphragm or its suspension. Do not
get any damping material on the speaker
cone, surround, or spider.

Do not block any air vents. Some speaker83'
have small holes in the back of the magnet.
Others have holes or slots in the side of the
framework, where the magnetjoins the basket

suspension. The vibrations in the tweeter aféfiter number two can't read, as | specifically
conducted into its metal mounting plate,tc"d you to NOT get any of the damping material

where they radiate in a most unmusical way?n CONes, suspensions, orany moving parts of the
system. Evidently not a single one of you has

Does your system contain a passive radiatogétually tried my suggestions in issue 1. That is a
If so do not overlook it, its metal framework shame. Thus, there is not much point in showing
radiates spurious resonances too. Damp ¥&u how to damp tonearms and turntables at this
framework the same as if it was an activéime, until | actually get some feedback from you
driver. indicating that a few brave folks will actually try

If your system has a tuned port, coat Y suggestions. So, | am changing the subject of

outside surface of the port tube. (Not théAUdiO Basicsor this issue to:
inside surface, we don’'t want to disturb ailHow to Read an "Underground” Audio
flow characteristics.) Magazine.

(framework). These vents must remain opefihis completes the mechanical work on youpnce upon a time a group of interested research-
speaker system. In a future issue, we will discusgs decided to “subjectively” test a grasshopper.
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They placed the grasshopper on the floor and &ibn of two wrongs may be less obnoxious thaBeware the "Different is Better" Syndrome.
shouted, “Jump” at it. The grasshopperjumpeellt_her of the s_eparatg wrongs !ndlwdually. ThI.SRecentIy word has been going around in the
allthe way across the room. The researchers thierings up an interesting question. Is your goal in

) ; ) S underground press that the bass and mid-range
pulled all three legs off of the left side of theaudio to find that combination of wrongs that erformance of the Hafler DH-200 amplifier can

grasshopper and placed iton the floor again. Thégaves you with an audio system that is n ; ; .
, . - . ) e made “just wonderful” by direct coupling the
then all shouted, “Jump” again. The poor gras®bnoxious, or is your goal to learn what the actua LA - o .
. ) - . > Inputto its circuits (shorting outits input coupling
hopper only jumped a few inches, and at thatbjective non-linearities and wrongs are, and to . h
. - capacitor). The golden ears claim wonderful blos-
mostly sideways. Then the researchers removegientually eliminate all of them, at least to the” ™ . .
S . " soming bass, great mid-range concert hall ambi-
the remaining three legs from the grasshoppével of human perception ability? . L
. ; p B ence, and all sorts of mystic qualities for a DC
and tried again. They all shouted, “Jump” sever: i
. S saw a cat. It was gray. Therefore, all cats areoupled DH-200 amplifier. Recently one of our
times. The grasshopper didn’t move at alll The ™" "~ =" o L . 2
. - - ray.” “I tried a new amplifier in my audio clients broughtin a DH-200 so modified for us to
results of this test were then published in a . . - .
o o .. system. It sounded wonderful. | liked it betterevaluate. Inasmuch as we have this nasty objec-
underground hi-fimagazine, “Grasshoppers Wlﬂ'}-

out legs cannot hear?” han any other amplifier | have tried in my audidive habit of first evaluating the unit on the test

system. Therefore this amplifier is wonderful.”"bench in accordance with a set of objective
Unfortunately, subjective reports with the sam®o you see any connection between these tvatandards we have developed that seem to sepa-
validity of logic as grasshoppers without legdogic statements (both flawed)? Do you see amate the linear from the non-linear (more about
cannot hear are published all the time. | mean, obnnection between them and the way audithese tests later), we dropped the modified DH-
course, cause and effect errors. | have no doulatsmponent reviews read in underground mag&00 into the test set-up before risking our speak-
regarding the ability of golden ear reviewers tazines? Let us consider what, in fact, an undeers (and ears) with it.
hear. | have grave doubts regarding their ability tground reviewer can objectively tell you in a, . .
9 garding . by S ) . ) y youin Sure enough, DC coupling the input of the Hafler

relate what they hear to what is actually going osubjective review, in the absence of objectivé A ) .

S . . . made a profound change in its internal linearity.
objectively in the audio system. And, of course imeasurements.

is impossible for a golden ear to subjectivel It made the amplifier much, much worse than
; : . XNhen a subjective reviewer evaluates a compstock. The amplitude of 60 Hz ripple correction
evaluate audio electronics and then assign per-

. " . . nentin his “reference” system, he most certainlgignal inside the feedback loop was an order of
ceived defects to any specific engineering short-as the riaht t : ) .

. . . S ght to decide whether or not he likes thmagnitude greater than stock. DC balance could
comings in the unit under test. In fact it is nop . A . )

. esults. He most certainly has the right to write o longer be adjusted to be stable. A low fre-
uncommon for a golden ear to assign a defect Fon essay of purple prose describing his subjequency step pulse signal drove the amp com-
a unit under test, when, in fact, the perceiveé) 9 . y ot purpie p : g 1€G y PP . 9 P ;
defect is elsewhere in the svstem. and onl rtlye feelings of the way the unit under test bepletely DC offset with many cycles of decaying
vealed by the unit under testy ' y %aves sonically in its interaction with the rest obscillations occurring after the input signal was

Y ' his system. He finally has the right to tell youremoved. In other words, the amp was turned into
Let's assume, for example, that great audio revhether or not he “likes” the results, and hova low frequency underdamped tuned oscillator,
viewer has a pet “reference” system he is hapiese likes or dislikes compare with other units heith all internal devices running in a much less
with. In that system he has a phono cartridge Heas subjectively evaluated. He does not have tlirear transconductance mode. The sonic result
thinks s justwonderful. He also has a “referenceright to then assume, and then tell you, that theas obvious to rational listeners. The bass didn’t
preamplifier he thinks is just wonderful. Let usunit under evaluation was either “good,” “bad,bloom,” it boomed. The mid-range didn’t have
also assume, for the sake of this argument, that any degree between. “ambiance” ithad resonance. The amplifier didn’t
the cartridge actually isn't quite perfect, but ha?/\lh not? Because. areat reviewer has no e\;‘ireproduce" music, it created something, cer-
a bit of transient overshoot at very high fre_den)ée at 'a" asto Wh,e?herthe unitis a0od. bad tdarinly interesting, but sadly, not music. Does
quency, as almost all cartridges do. In other . . good, ’é;rolden ear reviewer have the right to like this
- . - .. . Indifferent. He only has evidence as to whether o :

words the cartridge will add a bit of “zing” to o . : (ireatlon. Certainly. Does golden ear have the
highs. We will also assume that great reviewer’gOt helikes it. Thatbrings up another point. Wharlght to say it is good, or better than stock? No

) . . oes great golden-ear reviewer like? . N " ) :
pet preamplifier is vacuum tube, with all the Because it objectively is not, it is worse. And, |
objective non-linearities this implies — severeédnce upon a time there was a gentleman wtssibmit, the wonderful sonic effects of this under-
current limiting under transient conditions driv-decided to subjectively evaluate food, and mealamped tuned resonator are absent in the reality
ing a load. Thus the preamp, in fact, slightlyn particular. He traveled around the world orderof live music.
limits, especially on high frequency transientsing various meals, and finding all sadly lacking ecedless to sav. after our client was able to
The end result being that the preamp erases thiken, one day he happened upon a White CaSt(‘;(l?Jserve what th); actual obiective effects of DC
“zing” from the cartridge. Now consider theand ordered one of their (then 12¢). “WhiteCou ling his Hafler were hejre-installedthein ut
plight of the poor audio manufacturer who subEastles.” The White Castle burger is certainl)éoup"ng canacitors. as ,he no lonaer “liked” t?\e
mits a preamp to this great reviewer for evalwinique, and the gentlemen liked it better than a%ogm?an dp“ambia’nce" that mo d%fication had
ation. Said manufacturer by some inspired workther form of meat he had ever evaluated. Heth%rr]eated This does make us wonder what the
of genius having actually created an absolutelyrote a long article for thélichelin Guide olden éar likes. and would he still like it if he
perfect preamplifier (don’t worry, no one hassuggesting a Three Star rating for White Castl%hew how it Was’ really behavin
yet). At this point you know what kind of review explaining that the White Castle burger was the y 9
this preamplifier will get, “This preamplifierisn’t “best” meat dish in existence. To his dismay, hi¥he "Wonderful Today, Trash Tomorrow"
musically acceptable, the high end is harsh. Onlyticle was rejected. Understand of course th&yndrome.
vacuum tube preamps can be musically naturakfie reviewer did have the right to like White ot lona ago. one underaround magazine rated
Have you seen this kind of logic in print recentlyTastles better than anything else. He also had the 9 ado, 9 g

Grasshoppers without legs cannot hear. right to claim this in writing. Michelin also had he_ Gr?do _S|gnature IV as (.BOd S glﬂ to_ audlp-
_ _ _the right to reject his article. Our problem, | hiles.” This sold lots of cartridges, in spite of its
To put it another way, consider Van Alstine’s : ' _ (then) high price. The nextissue of that magazine

) . - p audio, is that great underground reviewer usually " . T .
Law of Compensating Non-linearities: “Two g 9 eviewed the cartridge again with an article en-

. ) . publishes his own magazine. There isn't anyone . .
wrongs in an audio system do not make ari ) . . “ "
g Y g  reject his article. What does great golden entltled A story of True Grit,” totally neurosing all

. I .
they make two wrongs. However, the combina-~ . . . o
Y g , Feviewer like? Will you like it too? ?he poor suckers who had just run out and blown
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several hundred dollars on the cartridge. Is thered and sold with a certain set of specificationfetter), and we can hear a change in the equip-
Grado a competent cartridge? Yes, especially @ne of the specs. is the tolerance of the capacitment. Therefore it must be better. Therefore
terminated into 10,000 ohm input impedancghow close its actual value comes to the valumagic capacitors are wonderful. This is really
Did the Grado change from issue to issue of safitinted on it). All other things being equal, thenice, especially for those who sell magic capaci-
magazine? No. What did change? The magazindighter the tolerance specified, the higher the cosirs.
perception of the Grado changed. Which issue of the capacitors, and the cost escalates rapidly, . .
. . N N~ . - e suggest the following procedure be used in
the magazine had the “correct” subjective revery tight tolerance capacitors (1%, for example ; . . .
. . . . - : onducting magic capacitor experiments. As each
view? Your guess is as good as mine. Did thare produced by measuring and culling themi o - .
. ) . : . . apacitor is removed from the circuit, measure it
magazine ever try running the cartridge into &om a much larger production run. This does not . - L
L i . . th a precision meter (a Data Precision 938 such
propertermination? Probably not. Does this maldetermine quality, only a guaranteed tolerance. : o
; L o . : . gsweuseis goodto .05%, whichis probably close
a difference in its subjective sound quality? Ofvould be much like telling an orange grower thal ) 4
. ) . enough). Now select a new magic capacitor of
course. Does the magazine care? Who knowgBu wish to buy only those oranges from his treé
o o . - exactly the same measured value as the one
Can they provide “absolute” reviews? Do outhat measure exactly 2.75 inches in diameter. .
; - emoved. | hate to tell amateur experimenters the
perceptions change? Mine do. Even though You pay for the cost to measure all the oranges E)o .
h . . . ad news, but you are going to need a stock of a
ave a very competent audio system at homiind the ones your size, and you get very expellgé
sometimes | don'tlikeitas much as at other timesive, but not better, oranges. . . .
S ; . magic capacitor to assure a good match which
| seem to enjoy it best late at night. Is this becau?e . . . ;
. ; - n audio use, 10% tolerance capacitors are adiay make your controlled experiment a bit ex-
my attitude is more relaxed then, or is it because ) o . . )
. P N ; Fquate in most circuits, 80% tolerance capacitopensive. To save you the cost, | will tell you the
the AC power line may be “cleaner”then? 1 don . . - A -
are found in many power supplies, and only imesults in advance. Assuming that none of the
know. | do know that | cannot expect 100% o ; L o . .
. S pecified frequency shaping circuits, such asriginal capacitors were actually defective or
consistent subjective judgements from mysel S . . : o X
i R IAA equalization, are really tight toleranceused in an improper application (a polarized
and | doubt if | can from others. Certainly it does . S - : . ;
. ; . capacitors necessary. Areasonable assumptiomagpacitor in an unbiased centerline coupler appli-
not surprise me when an evaluation of somethlr}H . . . . . - A
. . at most of the capacitors in the signal path in theation, for example) there is no sonic difference
in an underground magazine changes. . . . . ; - -
unit up for magic capacitor testing will be noat all between the original capacitor and the new
We suggest you keep the following thought ifbetter than 10% tolerance. So what happens theragic capacitor. This result (yes, we have done
mind when you read that your “latest and greatwhen you pull a 10% tolerance 8200 pF capacihe controlled tests) is no surprise for those who
est” audio component has just been relegatedtr, for example, and replace it with anotheunderstand the electronics of audio design. The
the junk pile by a review of this month’s “latest‘higher quality” 10% tolerance 8200 pF capacipassive parts are not where the problems are.
and greatest.” What you have has the qualitigsr? The original 8200 pF capacitor absolutelfrhere probably are problems in your system,
thatit has, which probably have not changed. Didill not actually be 8200 pF. In fact it is almostlarge objective measurable problems. They are,
you like it when you bought it? If so, it probablyguaranteed it will be somewhere in value fronmowever, large, non-linear distortions in the elec-
isn't too bad. A review of something hew and7380 pF to 7790 pF or from 8610 to 9020 pRronics (topography related) and even larger dis-
wonderful doesn’t change the characteristics &/hy? Because all the 5% tolerance capacitors tartions in the mechanical components of the
what you now own at all. Only your perceptiondetter have already been culled out and sold system (cartridge-arm-turntable and speakers).
of whatyou have will change. And make sure thdtigher prices to someone else. Thus when yaorrying about the quality of your capacitors,
what is new and great is really new and great, nstvap capacitors, you randomly change the val@ssuming that the originals are not defective, is
just new and different. Remember that goodf the capacitor, typically by 10% and easilymuch like worrying about whether your car’s
designs last. Bozak Concert Grands, 30 year ofdake a 20% change in value from one channelkmbcaps should be silver or gold plated, while
Klipschorns, AR3A’s (if driven properly) remain the other. overlooking the four flat tires. You are directing
competent, reasonably linear speakers. Ma . . . N eyourworries to the wrong problem.
. hanging capacitor values in a circuit changes
more steps sideways are made than steps aheat

in
the search for the Holy Grail of audio.

w hundred of each of each printed value of

e frequency response and phase responseVithile discussing capacitors, let's clear up a
many cases. One characteristic that we seemdouple more points. First of all, “high slew rate”
Magic Capacitors and Foo-foo Dust. hear, and that helps determine the “where” someeupling capacitors are nonsense. A capacitor
. . . thing is, is the difference in arrival time of a soungbroperly selected and properly biased in a cou-
‘(‘:clr?;linr:;ir?;\;ﬁ tﬁgecr;;gigsréninpt%r;tsrizzzrl]gﬁtt]h%gume. to our two ears, — the phase differencpling applicgtion DOES NQT SLEW. Itdoes not_
your audio electronics will make it sound mud:'}hus, it would be nice to have absolutely thehar_ge or discharge at all in operat!on, exceptin
more wonderful.” Ho ha! Lets doit! Lets pull all same frequency and phase response on b(bﬂasmg up at the turn on of the unit. It behaves
the original ca[;acitors .and repla-ce them WitI[?alves (c_hannels) of our audio system. Mlno_much like a two man push-pull saw the lumber-
ones of the same marked value but of much mo(r:ganges in p_hase response between the two chitks use to cut down our redwoqd fgrests. Al-
expensive quality than the original. Lets no nels_are audlbl_e. When we replace aII_the capatirough both men can do work using it, the saw
listen. Oh wow. isn't that WonderfuI'.Sorry no tors in our equipment with so called higher qualdoe_s not change state atall, unlessthe_men_getout
the re.sults are (;nly oh Wow. isn't tha-t differént I{ty ones, we make many phase and frequena:ytlm_e and ben_d or buckle the saw. Likewise, a
seems there is a slight fIaW’in the test proce durgesponse changes from F:hannel to channel. Tbeupl_lng _capac_:ltor_ dqes not change state unless
We hope that you would agree that it would bre‘sults of course are audible. But, have we mgdieae _C|rCU|t des!gn is |ncompetent._ If your elec-
ft “better,” sorry, no, we have only made ittronics need “high slew rate capacitors” you have

nice, when conducting a scientific test of the,. . . -
different (unless you are changing capacitors iproblems.

sonic quality of capacitors, to have only ong ne of Jensens Stereo Shop units where the

variable in the experiment, namely the value og{]iginal capacitors have been matched channel Jne expert” has claimed that polarized capaci-

the capacitor. It seems that the definitive tests g : tors are bad. This is like saying that a Mercedes-
; - . Channel for exact phase gain balance —then y%J . . L

capacitor quality recently published have twg . ) .” Benz is bad. And it is, if your application is to

. will absolutely make things worse by destroyln%1 L
variables, one unknown to the testers, namely t%s tight match) ttempt to carry twenty tons of crushed rock in it.
value of the capacitor. The actual value (capaci- 9 ' A polarized capacitor is bad too, if improperly
tance) of a capacitor is NOT what is printed on itNever mind, the Emperor's New Clothes Synused, for example, in a centerline coupling appli-
It is what it actually is, which can be measuredrome strikes again. A change was made (imation with no biasing voltage across the capaci-
with a precision meter. Capacitors are manufaecaagic capacitors that we “know” must soundor. Then the polarized capacitor will essentially
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short out on each negative swing and have asy®@K people, refer back to issue oneAfdio note that an editor &udiogramcalled me to let

metrical output. This is bad and will “sound” bad Basicsagain, buy that Plast-i-clay and get goingme know that he “likes” our new Transcendence

Inan unbiased centerline application, a non-pol&¥hy did you subscribe to this little newsletter?preamplifier better than any other he has heard.

capacitor is required, one that can handle bo . . We don’tuse any magic capacitors init. | wonder
o - . . Obviously | have touched upon many subjects in o : - -

positive and negative potential at each termlnat. ow then itis possible for him to like the preamp?

If properly biased on, a polarized capacitor works Is issue that may raise questions and tOUChA%yway, on to the topic for this issue.

S . ) . nerve here and there. | need your feedback to
justfine. The problem is that many audio design- ) - : .
: . . cover things of general interest in more detail. Record Playback Systems, What They Do,
ers don’t seem to know this. The original Dynaco - . \
- also need to know how you perceive what | writdWhat They Don't Do, What You Can Do
St-400, for example, has many polarized capagi-".. . . S . R
. - . L or itisn't what | write that is important, but how About It, and Finally, Since the Compact
tors in non biased centerline applications. NO L T . c o .
- u perceive it. The communication isn’'t anyDigital Audio Disk is Coming Soon, Is It

wonder there has been much arm waving ab . - .
e . i ood unless you receive the message. Worthwhile to Worry About the Mechanical

its “sonic quality” in the underground pressin th

”
past. There are lots of things hinted at in this issue to b%ecord Playback System Much Anyway?

We also suggest you be very careful in the use Bgyer(_ed in_the future. Such as: tht ki_nds dNHATATONEARM IS (Va_n Alstine’s defini-_
polystyrene capacitors. They have three pro objective distortions are reaI_Iy occurring in mytlon)_:Atone arm WIth acart_rldge mounte_d,wr_ule
lems that can get an amateur in real trouble. Fird stem? How can they_be objectlvgly measuregfaying a record, is a multl-f_requen_cy_ vibration
of all, they are very sensitive to heat when thd hat do they “soun_d I|I_<e'?” We will cover armgenerator on the end of a stick. This is not what
Ieads’ are soldered. They are much easier ?é]d _turntable damplng_ln the future. What at_noqtou_would like a tone arm to be. However, Van
damage (they melt) than most transistors or d| |g|tal” sound? What is really hap_pen_lng with Alstine’s corolla_ry to Murphy’'s La\_/v: “Mother
odes. Second, their capacitance value changde'g'tal? Why don’t some people I|k_e _|t? (F_Qes_lNature Dor}’t_lee a Damn_” appl_les. Another
substantially W’ith temperature. A polystyrene i gssu_red,thef_orthcomlng Compact Digital Dl_sc isvay to put it is that eve_rythlng, without excep-
not the part to use in a tube circuit or near a hblfSt f_lne, and its problems are inconsequential iton, _behaves exactly_ in accor_dance with the
running transistor or resistor. And finally theyrelatlon to _the gross problems of the analoghysical Iawsofthe universe. This may not be the
change value with rough handling. A hard s,quee rgcord and its recording and playback process)ay you would like something to behave, but

) an our reference system, in which we have redhat'’s tough. We would like a tone arm to be an
on the body can take them out of tolerance.

e . - - .
; R sonable documentation as to the objective behaabsolutely inert, absolutely rigid, support for the
once saw a Southwest Tiger amplifier in here far - - . . P
- . LN .. 1or of each component, it is possible that one afartridge, with infinite mass, infinite length, and
service. It had been “modified” with high quality - ;
. . .- the worst case remaining problems is the analggt be able to track warped records perfectly. We
polystyrene capacitors. Every single capacitar L .
... tape recorder used to make most of my recordsould like it to be supported so it has no play, no
was shorted. The amp was amess. The mod|f|08- . s " - I : .
tion changed it, it ruined it ertainly the sonic “signature” of compressiorslop, and no friction. We would like all mechani-
' ' of transients so common to all my analog tapeal energy generated by the mechanical follow-
Stop the Press, a Letter Came Today source records doesn’t seem to be there on anyig of the record groove by the stylus assembly to
Regarding Speaker Damping! the direct discs or digital tape source records. Wee converted into electrical energy, with no en-
have also had the good fortune to operate oargy lost, no energy added. We are not going to
] ] Transcendence preamplifier and Transcendenget our “likes.” However, since mosttonearms do
Re: Jan. “Audio Basics 400 amplifier on direct digital master tapes, abot even come close to our goals, and since the
| applied 20 pounds (10 each) Plast-i-clay to m§oundstream in Salt Lake City last fall. It doesn’tloser we get to what we would “like” the better
Tannoy Belvedere enclosures and am only 1/2ke much of an ear at all to realize that the digitéihe playback system seems to behave, there are a
way through. These are big (5 cu. ft. vol. ) tunethasters are of higher quality than any recordew obvious things to do to your tone arm —
port (tunnel) cabinets housing Tannoy 15" drivNeedless to say, we will not be among thoseartridge that seems to help.
ers. Ten Ibs. each was only enough for front analriting to CBS (as one underground has urged+
back panels, and the tunnels. Needless to saypllament about the horrible quality of digital anq
have not yet begun to apply clay to the speakbpw it destroys music, because it doesn't. |
frames and magnet covers, these are pretty m&yery age Luddites abound.
sive and “dead” as is, but | suspect | will geEJ .
. . ntil next month,
further improvement when | do. Even with what
I've done so far the improvement is dramatic. Wank Vaw tstine
takes a long time with the big surfaces, but well

Dear Frank Van Alstine

o0 consider how bleak the situation actually is,
hink about the amount of play (slop) there is in
ﬂ1e bearings of your tone arm. Consider the
amount of slop in relation to the actual size of the
information on the record groove. Consider that
you have, infact, aninformation retrieval system,
in which the amount of uncertainty in the system
is greater than the amplitude of the information

WOI’t.h It'_ VOLUME ONE NUMBER THREE you wish to retrieve. In other words, its like trying
Subjectively: MARCH, 1982 to read a page of Braille with a sledgehammer. Its
1) Less awareness of the bottom end “bein kind of amazing that the system works at all. The

there” as either too muddy or too thin; it just theught you might like to know there are nowfo|iowing is a crude description of how the sys-
blends in better and with sharp reduction ofver 140 of you that have paid $12.00 for thigem actually works —not a description of how you
bass decay time. newsletter. At this rate of subscription increasegyould like it to work. The stylus assembly at-
we will surpass the circulation &feader's Di-  tempts to follow the imperfectly formed record

. i o Yestin only 14,000 years. | too will then have togroove. Some energy (signal) is lost in deflecting
3) “Room effects” seem less, imaging better. orry about whether or not to accept advertisinghe vinyl, some is lost in wearing the vinyl, some

decided nottotrade my speakers afterheari(rg%e got lots of feedback this month. It was alon nwanted energy is gained as the vinyl bounces

them with Grado - Connoisseur arm an ; ;
MOS-FET 150. SUPER-FET Pat4. TheWo general lines. 1. Those who did try speak ck. More unwanted signal is added from me-

; ; ; ; ichanical noises from the turntable. If you have a

clay damping s a further refinement and I'veSYStem damping with Plast-i-clay as described ifh
onlilljust E)egun issue #1 (lots of you) and liked the results. 2dust bug or record brush mounted on your car-
: Those who claim to like “magic capacitors” intridge, more u_nwanted energy is inputted into the
Regards, spite of my comments. All | can say is that you d§yStem from it. Part of the energy deflects the
Roy V. Varner, M.D. have the right to “like” magic capacitors. | mightdlamond tip in relation to the cantilever and is

2) Lesssense of strain and overload througho
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dissipated before getting to the coils. Part ikets Start with the Cartridge.

reflected back to the vinyl again (bad). Th
cantilever, which should be absolutelyrigid, isn't™
Thus it behaves more like a garden hose than a
high speed lever, some energy is transferred
along itin ripples and again reflected back to the
diamond tip and the record. What does get to the
other end of the cantilever is partially dissipated
as heat in the suspension. Some finally is trans-
lated into electrical energy by the interaction of a
coil in a magnetic field and is sent merrily on its
way to your preamp. Some energy, howevep,
goesinto moving your cartridge coils (evenif you
don’t have a moving coil cartridge). Some in-
duces tuned resonances in the hollow tuned reso-
nant cavities in your cartridge. Some energy
moves your entire stylus assembly in relation to
the body of the cartridge, and some energy is
dumped into your tone arm which rattles (or
wobbles) around in its bearing assembly, dump-
ing part of the energy back into the cartridge
again. Mechanical vibrations from your turntable
also dump energy into your tone arm, providing
additional bearing rattle or slop. At each parts
interface (cartridge to headshell, headshellto arm
tube, arm tube to bearing assembly, etc.) part of
the energy is reflected back, part continuing on to
rattle things downstream. If your arm is complex,
built of many parts, with lots of “dingleberries” at
the bearing end, the unwanted spurious reso-
nance modes are nearly infinite.

If your arm is a unipivot, some energy is lost
rotating the arm, screwing up imaging and deep
bass. If your armis a conventional gimbaled type,
it actually sets on the bottom bearing and rattles
back and forth in the gimbal. Got a knife edge
bearing? They go scrape, scrape, and rattle, rattle.
Of course the amplitude of all these aberrations is
tiny. However, the size of the information you
wish to retrieve is tiny too. You do have a big.
problem. And you thought all you needed was
magic headshell wires and the right Vertical
Tracking Angle!

DO YOU HAVE ANY PLAST-I-CLAY LEFT
(from damping your speakers)? Although we
cannot effecta complete cure, the judicious use of
a little Plast-i-clay can help the situation quite a
bit, and improve your tone arm (appropriately
named) nearly as much as it helped your speak-
ers.

A few minor skills are required, such as being
able to re-balance your tone arm to the proper
tracking force for your cartridge. In addition, it
would probably be nice if you started by reading
the instructions that came with your arm again (if
it was a separate component) so you know what
adjustments can be made to it for arm height, anti-
skate, etc. In addition, re-check to see that it was
properly installed on the mounting board in the
first place (most we see to install cartridges in
here are not). Do not believe the tracking force
and anti-skate gauges built into your arm. Buy a
separate stylus gauge. The little plastic AR bal-
ance is just fine.

will not deflect enough, and the generator
will not be centered. Likewise, too great a
tracking force will deflect the cantilever too
much, again uncentering the generator —
pole piece alignment, causing asymmetrical
output.

De-garbage your cartridge. Some phono
cartridges come with lots of extra
dingleberries attached directly to them, such
as clip-on brushes and hinged stylus guards.
You have enough trash rattling around
without having to cope with these too. If youAnyway, we expect that your cartridge will now
can remove built in stylus guards and dugtlay cleaner and less “boomy” deep bass, and
brushes without damaging the cartridge, dexhibitimproved imaging and cleaner highs too.
Sso. It might make you wonder why the cartridge

. . manufacturers don't do it right in the first place
Almost all magnetic cartridges have.ES S0 easy 9 P '

removable stylus assemblies. Many are bui|
along the lines of a Shure with a long metaElectrical Interface of Cartridge with
tube that slidesinto a hole inthe body (Shurd®reamp (or Receiver).

Stanton, Empire, Pickering, Nagatron, Grace, . . . .
etc.). Most of the rest have “clip-on” stylusAS long as we are discussing the cartridge first,

assemblies (ADC, Sonus, Signet, AudioVe might as well go over the importance of a

Technica, etc.). Grado cartridges are uniqu proper electrical interface between the cartridge

and this section doesn't apply to them azsi’nd the phono input of your preamp or receiver.

Grado stylus assemblies are already firmlfrhe operational characteristics of your phono
located as supplied. Obviously, this sectiogartridge can be separatedinto two distinct classes.
does not apply to moving coil cartridgesThe first are the mechanical characteristics. This
without user replaceable stylus assemblieslass includes the stylus and suspension and its
The common characteristics of all cartridgesnechanical motion and resonances, and the me-
similar to those mentioned above is thathanical resonances inherent in the body struc-
there is substantial “slop” in the fitting ture; the mechanical frequency response of your
between the removable stylus assembly arghrtridge as limited by the compliance of its
the body. Since the cantilever is in thesuspension, the mass, length, and stiffness of the
removable section, and the magneticantilever, the polish of the diamond and its
receiving section is in the body, anyalignment, all mechanical dips, peaks and reso-
uncertainty between the two sections causemnces. It is the mechanical output of your car-
a large error (most obvious at lowtridge as further modified by tone arm and turn-
frequencies). You can actually feel this errotable resonances that is transformed into the
(slop) by gently wiggling the stylus assemblyelectrical signal.

in relation to the body (on Shure type he electrical ch istics of th i
cartridges). This slop can be substantiall e electrical characteristics of the cartridge can

reduced with a very small amount ofPIast-i-hen be conS|dered_ separately making a few
clay. reasonable assumptions:

An ideal cartridge should have a flat

All you have to do is to pack a small amounlt :
mechanical response.

of Plast-i-clay into the “cracks” —the junction
between the body and the stylus assemblyg,
Obviously, avoid getting any material into
the suspension. A toothpick is helpful, and
cotton swabs are useful for wiping off excess"
material. The Plast-i-clay will both “firm
up”theinterface, and help damp out spurious
resonances at the same time. 4.

Anideal cartridge should have aflat electrical
response.

Itis notlikely that mechanical non-linearities
can be compensated for by designed in
electrical non-linearities.

It is likely that mechanical and electrical
non-linearities are additive, producing sonic
problems worse than either apart from each
other.

Its time to play your cartridge again. Since
you have probably changed its mass, (either
by removing dingleberries and or adding a

bit of Plast-i-clay) you will obviously have 5
tore-balance yourarm. Note that no cartridge
performs bestatthe manufacturer's minimum
recommended tracking force. That is
advertising hype. If, for example, the spec.

Itis probably agoodideato make the electrical
frequency response as flat as possible, no
matter what the mechanical response of the
cartridge may be (one problem is probably

not as bad as two problems).

sheet claims the cartridge tracks at “between ) o )

.7 and 1.5 grams,” a good starting placd e electrical characteristics of a magnetic car-
would be 1.25 grams. Remember, for bedfidge are easyto consider. We have only asimple
performance, the generator end of th&l€ctronic circuit consisting of an inductor (the
cantilever must be centered between the pofétridge coil) in series with a resistor (the DC

pieces when the cartridge is on the record. [Sistance of the coil) in parallel with a capacitor
the tracking force is too low, in addition to (the distributed capacitance of the tone arm and

some mistracking “shatter,” the cantilevefnterconnect cable) in parallel with a resistor (the
input impedance of your phono section). Stray



Audio Basics Complete 1982 Back Issue Set Page 7

capacitance in the cartridge body and the D€@nce, the larger any high frequency peak will beb). It will also give you the value of the load
resistance of your interconnect cables can We do not want a high frequency peak in theesistance required to achieve a critically damped
considered to be negligible in comparison to thelectrical response of our cartridge. Preamp® with your cartridge. You will need to know the
value of the circuitcomponents mentioned aboveon't like high frequency trash (the phono stag®llowing factors: I. The inductance of your-
This circuit configuration is easy for any compeoverloads). Power amps don'tlike high frequencgartridge coils. 2. The DC resistance of your
tent electrical engineer or technician to recogrash (they slew limit). Tweeters don't like highcartridge coils. 3. The total capacitance of your
nize. It is a 12 dB/octave tuned resonant circuifrequency trash. Even if this high frequency peatone arm wiring and interconnect cables. Note
sometimes called a “Tank” circuit. The circuit isis well above the “audio” range, it causes prokthat you must add to #3 the internal input capaci-
flat at low frequencies, and at some high frelems that screw up the sound in the audio rang&nce of your preamp, including any “matching
quency, if properly executed, will start to roll off For example, if any stage of your system slewapacitance,” if it is significant in relation to #3.
at 12 dB/octave. If improperly executed, at highimits at any frequency, all signals entering youtf you solve this equation for a cartridge with high
frequencies the response will rise before it rollsystem during the time any stage is slewing ail inductance, you will notice an interesting set
off, causing a high frequency peak in the reerased — or good-bye definition. The problemisf problems: A. If the cartridge is critically
sponse. Whether the circuit is flat or not is comeurable. damped, it will have no high frequency output in
pletely dependent on the value of the componer% . the audio range. B. If the cartridge is used with a
: L e cannot change the internal values of col o .
in the circuit. . ; ; . 47,000 ohm load it will have a large peak in the
inductance and DC resistance in your cartridge, .. . o .
. . . . audio range. Neither choice is proper. There is no
Obviously, for any given brand of phono car-The only way to do this is to purchase a different ; . .
; o . - other choice except to replace the cartridge with
tridge, the values of coil inductance and coil D®rand of cartridge. Interconnect cable capaci- - .
; . . - - one having much lower coil inductance. Sorry
resistance are fixed for that particular cartridggance can only be changed by acquiring lower
. . : . about that.
Remembertoo, that each different brand of phoremapacitance cable (a good idea). Obviously, any
cartridge has a different value of coil inductancématching capacitance” is bad as it lowers theet R = Series resistance of cartridge coil
and DC resistance. There is no industry standafictquency of the tuned Tank circuit. There is,
forthese values. There is, in fact, over an order bbwever, one circuit element that is easy to
magnitude difference in coil inductance and rechange, the input impedance of your phono pre- C = Cable capacitance
sistance between various cartridge brands. Tlanp. This is effected by installing the proper
capacitance of each tone arm brand is differemtlue rqa[sterjﬁb&ﬁl@jﬁné

too, although over a lesser range (about 2 to ]I'—)br any given cél:t@dBQfd turntable. in which

The capacitance of interconnect cables also vatrl){e values of inductance. DC resistance. and
from about 100 pF to 300 pF depending on type ’ '

and length. (Note: Price and magic qualities oc1;able capacitance are fixed,” there is one, and

) . . only one, value of load resistance that causes the
interconnect cables have no correlation with the . . -

i~ electrical characteristics of that particular Tank
real qualities of the cable).

circuit to be optimally flat. Simple electronic R| /47K = Load resistance required in parallel
In general, the greater the coil inductance theircuits are real neat4%§ﬂ§?p§ible to calculate thgijth 47KQ to achieve R Note that Rmust be
lower the frequency at which the cartridge startgroper E&@Ldtmm%.—'lih%eafeulated value willess than 47R.

to roll off. The greater the interconnect cablalways work exacﬂy;;ég@é_ Ipne calculate the

capacitance, the lower the frequency at which th@oper value load resistance, the circuit will then

cartridge starts to roll off. The smaller the valualways measure flat on the test bench, and sur-

of the internal coil resistance, the greater thprise, it will always sound best in the system.

amplitude of any high frequency peak. And fi-Therefore,toinsurq_thit he electrical response of

nally the higher the terminating resistance igour phono cartrigge 1 t, with no high fre-¢/_ .

(phono input impedance) the greater the ampliuency {58 a@llghﬁi&pequired is to calcula'gc((e 6dB) = -6dB pole frequency

tude of any high frequency peak will be. Obvithe proper value loadPedistor and install a resistor

ously then, adding “matching capacitance” acrose parallel with your phono inputs so the com-

your phono input adds to the interconnect cablaned parallel resistance of the resistor and the

capacitance, and causes the cartridge to roll offstandard 47,000 ohm input resistance equals the

a lower frequency._lf the values of _c0|I_ |ndu0{_1e3|red load for that cartridge. If you do not care to do the mathematics yourself
tance, cable capacitance, and termination resnTS

tance are too high, the high frequency roll off will _\'/vo concepts need to be pounded in h_ere: A Tiﬁ'& can pe handled on any simple calculatpr) we
occur well within’ the audio range. A typical ‘|r_1dustry standar_d” 47,000 ohm I_oad is wrongWill do it for you for $5.00 per phqno cartndgg.
“oroblem case” magnetic cartridge could then bglr_]ce each cartridge bra_nd is dn"_ferent, the rale have become tired of doing it for free with
described as one with hiah coil induct uired load for each cartridge is different, and &hank you’'s” few and far between.

it ugh coft incuictance (ovg 7,000 ohm load is random, and wrong for al
500 mH) used with high capacitance intercon- ' ' ||-|owever, as

nect cables (over 300 pF) and terminated intoBagnetic cartridges. B. The problem could bﬁ'\at is in the

high load resistance (40K or more). This cured if either the cartridge manufacturer wa;

cartridge would have a substantial electrical pea%<ma“’t en_ough to design his cartridges to wor .
in the 11 to 14 K Hz range and then “die” no{)roperly into a 47,000 ohm load, or if the user i40,000 ohms: All Grado cartridges
: o - mart enough to change the 47,000 ohm load 50 . .

covering the top end of the “audio” bandwidth a] hat for that particular cartridae 4,000 ohms: All Sonus, Nagatron, low induc-
all. Unfortunately, many “popular” magnetic at propertor P ge. tance Empire, and others with coil inductance in
cartridges do indeed have these “problem casgor those of you that are interested, the followinthe 200 - 300 millihenry range.
characteristics. Check the specifications for yolis the mathematical formula for solving the prob- .
cartridge. lem of what is the proper load resistor value fo?r%g(e)g v(\:irt]rzn ri.e((jzilrj?r(]:e(;oﬁirr:?j]:?;,alr?gedvgizzrs car
Lets backtrack to the previously mentione our particular phono cartridge. It will give you .

he pole point (-6 dB frequency) of your Tank47,000 ohms: You might as well use the standard

“Tank” circuit again. Remember that we in-".~ " L T _. . o o
formed you that the higher the terminating regicireuit when the circuit is critically damped (Q =input impedance with high coil inductance car-

L = Inductance of cartridge coil

our phono inputs. R = Load resistance required to achieve

critical damping. (Q = 0.5)

ageneral guideline aload resistance
ball park for many cartridges is as
ollows:
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tridges inasmuch as they cannot be criticallgan do with this invention is to publish it, so allbass response, transient response, and dynamic
damped and flat in the audio range. will know it is our idea, and perhaps convince aange of the cartridge — arm combination. It too
few people that we do know something aboutas drawbacks. It has lots of mass, the overhang
audio design. is in the way of putting records on and off the
500+ K ohms: All moving coil transformers. This . . furntable (sooner or later you will scratch arecord
: S . . ) }'hus we are sending a copy of this issue only to.., . - -
isonly possible ifthe inherentinputimpedance o with it), and the polar moment is not added in the

your phono-section is high and not feedbacﬂ" phono cartridge manufactures in the U'S'Abest possible place — below the center of gravity

. Il commercial and “underground” magazines .
dependent so that the nominal 47 K ohm Ioa% - L g" . 9 ~0of the system and very close to the cantilever.
nd to a variety of “high end” hi-fi stores. It will

resistors can be removed. This is possible t0 . - . . . s . . .
achieve with our SUPER-FET and TRANSCEN-Ee very interesting indeed if we get any reactioBob Nielsen’s idea then is obvious. If adding a

DENCE preamplifiers, but not with manyothersorfeedback at all from these people. Inasmuch aslar stabilizer to the arm is helpful, and if the
' the “NIH” syndrome (Not Invented Here), is veryinertial resistance of the high mass Koetsu body
??? Moving coil cartridges: A. In general, thestrong in this industry, | will be very surprised ifis helpful, then why not do it right, and univer-
interface problem is between the cartridge ankbet a response, either positive or negative, frosally, by attaching an inertial stabilizer bar di-
the head amp or transformer. B. In general, thaver 1% of those in the “professional” end of thisectly to the cartridge itself? Add the inertial

47,000 ohms: All active head amps

coil inductance and DC resistance is so low th&usiness.
the tuned resonance occurs above 100 K Hz a:lw.d

: . 0
may be damped by the internal resistance of tk(]l%
interconnect cables or transformer primary. C.

. . . able to as many interested audiophiles as pos-
Manufacturers of moving coil cartridges, trans- y P P

further the possibility of making the herein
scribed phono cartridge modification avail-

formers, and head-amps usually supply so little,
objective data that inadequate information is
available to solve the equation.

To install the proper load value in your preamp itridge manufacturer’'s newsletter with the spe
is necessary only to solder the appropriate val@ific condition that the reprint contain our name;
resistors (one per channel) between the phono lstd address and subscription information for
and phono ground lugs of your phono input jack8udio Basicg$16.00 for 12 monthly issues to1.
inside the chassis of your unit. 1/8 watt 5% carbodensens Stereo Shop, 2202 River Hills Drive,
film resistors (available at Radio Shack) workBurnsville, Minn. 55337).

Just fine. The “LONGHORN" modificationis, essentially,
One final thought for this month. Since the loach bit of “mass management” designed to add a
resistance of any given cartridge makes a prddigh polar moment of inertia to your cartridge.
found change in its sonic quality, all “reviews” ofwithout increasing overall mass any more than
phono cartridges that do not first take care to haveecessary. My cartridge builder, Robert Nielsen,
each cartridge operating into a critically dampedame up with the idea after pondering the Koetsu
Q are totally useless. The “golden ears” will beartridge and a tonearm stabilizer for a while. In
listening more to trash caused by underdampeuir opinion, the main difference between the
operation of the cartridge than to the actual inhelcoetsu and other moving coil cartridges is its
ent sonic quality of the cartridge. Subjectivehigh mass. Itis dense! Sonically, it seems to have
opinions of whatis the “best” cartridge are worthbetter dynamic range and transient performance
less in an uncontrolled environment. The “grasghan most other cartridges. This is not surprising,
hoppers without legs cannot hear” syndroméor all other things being equal, the greater the
strikes again. mass of the cartridge, the harder it will be for th
antilever to move the cartridge body instead of'

) c
Sorryfolks, I have run out of space for this monthb enerating the electrical audio signal

Tonearm damping will be continued next month:
Unfortunately, the very high mass of the Koetsu

Frank Van Alotine is not without drawbacks. It is too heavy to

balance in some tonearms, and its performance
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fact we are a little suspect of how long it will stay"
in good playing condition as its suspension is
Hello again dear readers, we have made a neworked” so hard over warps. Its price is a little
invention this month, one that can profoundiyyutrageous too.
affect the quality of your record playback system. ) ) ]
Please pay attention to this monthisdio Basics We have recently evaluated an |nt_erest|ng (_jeV|ce
and do go ahead and try the “do-it-yourself’that clamp_s onto the tonea_rm. Itis essenthlly a
phono cartridge modification herein described?@r €xtending outabout 1.5inches on each side of
We suspect it will shock and surprise you. the arm with an “outrigger” weight on each end.
The object of the device is to stabilize the arm by
Because we consider this invention to be verydding a high polar moment of inertia. This
importantin any playback system, and becausejbvice (Final Audio Research Cartridge-EQ

is notan invention that we feel can be patented (RIKC-48) (what a complex name for a simple
hidden — for reasons that will become ObViouaevice) works just fine, improving the image,

later in this issue), we believe the best thing we

on warped records leaves much to be desired. In N

resistance in the right place, below the center of
gravity of the system and very close to the canti-
lever, where it does the most good with the
minimum amount of mass increase.

sible, | hereby give permission for this issue onlirhe rest of this issue éfudio Basicgells you

.0f Audio Basicso be reprinted by any audio tradehow to do it yourself, almost for free, and im-
Jjournal, underground magazine, audio club newgrove your phono cartridge about five hundred
letter, commercial audio publication, and careollars worth.

CAUTION: There are three drawbacks to the
Longhorn” modification.

The stabilizer bar may interfere with arecord
weight or clamp. If you have to make a
choice, we suggest that the Longhorn
stabilizer is much more effective than a
record weight or clamp.

If your cartridge is already on the heavy side,
the addition of the stabilizer bar may increase
the mass beyond the limits of your tonearm’s
balance range. The combination of amassive
cartridge and very compliant suspension may
have adverse effects on suspension life and
warp performance. Note however that we
would rather have a cartridge that plays 95%
of our records perfectly than one that plays
100% of our records, but plays them all
poorly.

Itis necessary to remove all “dingleberries”
— brushes, hinged stylus guards, and other
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trash from the front face of your cartridge. If ~ About 1/2 inch of bar will protrude out on So | asked them the same question | ask you:
you cannot do this without damaging your  each side of the cartridge. What is the use of expensive electronic cross-
cartrldg(_e_the_n do_not proceed._ Obviously. After you have a good trial fit, fill the c)uterove”rs, bi-amping or trl-ampl_ng, and ,sub-woof-

the modification will work better if you have ers”when your power amplifier doesn’t play bass

previously bonded the stylus assembly to the ﬁne-hdal_f of (.J‘;Ch En(tj ofltjhe bar Wllt h E%qre([it all (If you have a conventional solid state or
body as described in the March, 1982 issue owed in with a hot solder pencil. (

of Autio Basics withthe U-Channel attached o the cartidgi % DR P EERD, (80C CEBEO0
— not to melt things! !) '

in Nashville can hear just fine, that they do care
4. After things cool off, fill the rest of the U- about their product, and that they do want to

Channel (except at the notch) with Plast-iproduce the most musical record they can. The
MATERIALS REQUIRED: clay or Silicone sealant to damp the bar. Transcendence 400 is wanted back for an ex-

15inch| ion of K&S #181 1/8" b G. F wrial perf » tack the finish dtended audition. Another interesting eye opener
.5 inch long section o rass L. For a “trial performance” tack the finishe occurred atthe main stage of the Grand Old Opry.

channel (available at most hobby shops). Longhorn bartothe face of the cartridge Witrwe compared the Transcendence 400 with their

The Longhorn Inertial Stabilizer Universal
Cartridge Modification

1 tube DURO DEPEND adhesive (to bond brass ?ht:tc(;f;rlizzz i{r??gﬁrRaerrr?:):r?(;Z?\(/jeriet-gﬁggsseg 400 watt per channel stuff and not only did
i : i the Transcendence 400 drive their equipment
:pC:x?ngﬁjéoﬁgxn%gjgegn%Og:gti'oﬁ%?dml;gu\t;eu Note that lots of things have_ gone away,i, the ground, it provided coverage ovgr apmuch
enough.] . (trash). Note that Iot_s ofnew things are therﬁreater area off axis than their equipment. How
(details and dynamics). would you like to go to a concert using amplified
If you like the results, permanently mounimusic and have the whole thing just sound like
the Longhorn barwith Duro DEPEND, trying SUper clean music, not I!ke aP.A. s_yst_em’? I think
Asmallamount of Plast-i-clay or Permoplast (the  to get it on straight, and fill in the remainingwe have got the Nashville folks thinking.

same thing) or DOW CORNING SILICONE “cracks” with damping material. Word of what we are trying to do withudio

RUBBER SEALANT (to damp the U-channel).7_ Use the left over U-Channel to makeBasicsseems to be getting around. Subscribers
Small metal file (to file notch in U-channel to fit  stabilizing barsforall your friend’s cartridges.number over 200 now. Keep it up and I will have
your cartridge body). Be the hero of your local audio club. (Butto acquire a computer to keep track of all of you,

, make sure you tell them it was our idea). but not an 8 bit system, they are all toys and
Steady hands, (woopses bung cartridges) steady inadequate for business purposes. If we can talk

eyes, (to get it on straight) and enough ambitiofhis is enough basic audio advice for one issUgte| into a decent deal on their new full 16 bit

to try it. We would be delighted to print your reaction tcSystem 86/330 with a 35MB Winchester, 1 mega-
L . ... the“Longhorn”in afuture issue Alidio Basics ; : ' .
A small vice is handy to hold things while filing , - . ~o> > byte of main memory, and iRMX 86 operating
We will continue with tone arm damping in thegy tem we will have a computer that will do real

Solder pencil, rosin core solder, (the ability to usg
same). '

or gluing. next issue (honest). work for us.

Overall Procedure and Purpose: Frank Van Hlotine Feedback from Audio Basics #4 (the

The modification willadd a lead (solder) weighted LONGHORN cartridge modification).

brass U-Channel across the face of your phono VOLUME ONE NUMBER FIVE

cartridge, mounted as low on the face as possible, MAY. 1982 I guess the feedback could best be expressed by
which, if mounted properly, will be parallel with ’ one reader who informed me that he thought that

the record surface and below the center of gravijorry that we are a week late this month. | speft® Longhom modification was the single most
of the cartridge arm system. It will provide a highmost of last week in Nashville, Tennessee, shoPortant improvement he had ever made in his
polar moment of inertia to mechanical input intdng off our Transcendence 400 amplifier to re@udio system at any price. | have rec_elved_ about
the cartridge (vibrations from the record grovepording studios there. Its an interesting placé& d0Zen letters from readers expressing this same
and will cause more signal to be converted intetudio after studio with more electronics, con®Pinion. If you have not done the Longhom to
electrical output and less wasted in mechanicabls, knobs, and switches than any starship wifour Phono cartridge yet, you don't know what

movement of the cartridge and arm. The subjeever require. your music system squnds I!ke atall! | find that if
tive result is distinctly better separation and im- . L we go back to a cartridge V‘{'thOUt the Longhorn,
aging, better bass, better transient attack, bettbp€ People in the recording industry there arghe system sounds so terrible | cannot stand to
dynamic range, and less mistracking. sharp, and are trying to put out the best sound thften to it. It makes me wonder how itis possible

they can. Sometimes they get carried away (id evaluate the “sound” of a preamp or amplifier
Directions: much the same way a “mid-fi" audio hobbyistat all when the source is bung.

. oes) and use layer after layer of equalizers, ) ) ) .
1. Go o local hobby shop and buy a section OSompressors, expanders, noise reducers, and bytoPPed by a high end audio salon in St. Louis

K&S #181 brass 1/8 inch U-Channel (or ~ cently with a Longhorn modified Grado car-
similar). Pick up DEPEND, metal file, and ery other signal processor known to man (ant

AN s ome unknown) to attempt to get the “right'ridge (the one we sell for $125). | made an
whatever else you need at the same time. _ | 4 - < kind of fun to watch their jaws droghteresting request — | asked them what was the
2. Saw offa 1.5 inch length of the U-Channelwhen | set up one of our little MOS-FET ampli-WOrst turtable and arm they had in the place —

File a notch in the U-Channel the width offiers driving only two little full range monitor ON€ S0 bad they were embarrassed to sell it. They
the face of your cartridge body (or stylusspeakers directly off their tape machines, and fEferred me to one NAD model that they claimed
assembly — whichever is appropriate). Theutplayed their complete bi-amped and tri-ampeff@S S0 harsh they couldn’t sell it. I mounted the
notch should be centered, and about 3/4 etudio systems. | mentioned at one studio thxnghom Grado in it. You should have been
the depth of the U-Channel. The “open” endheir reference 400 watt amplifier was not playthere! Itthen outplayed everything in the shop, it
of the U will point back at your tone arming bass. They told me that there wasn't any dedf?S SO @mazing that the two owners started
bearing end. File and trial fit until the bar isbass on that master tape. Then we hooked up tRE#9NING, they couldn’t believe it. We were get-

a snug fit onto the face of your cartridgeTranscendence 400 and there was plenty of soff§9 More musical highs, better dynamic range,
deep bass! better balance, cleaner bass, better imaging, and
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just plain much more musical sound from thenanager subscribed faudio BasicsSince the which the motor is the platter — or —do you really
littte NAD turntable and the Longhorn GradoMicro sales manager used to be with Sonus, ltkeink its a wonderful idea to set your record and
into a cheap NAD receiver and B&W DM10'swondered if the idea worked better with a Sonustylus assembly directly on a running electric
than they could get out of their very most expersr with a Micro-Acoustics. | suggested that he trynotor?).
sive systems. The difference wasn't subtle — it and find out. Finally, this week a “surprise”
was obvious. Needless to say they bought npackage showed up from England. A Maywar
sample Longhorn Grado on the spot and order&diC-2V moving coil direct from Mayware for us s
. R - -(no slop, no play, no friction, no wobble, no
more. | left the owners feeling more optimisticto affix the Longhorn and return —they even paltqq X - ) '
L . . ; noise). It would also be a good idea if all vibra-
about their ability to deliver quality sound therfor our service! | had not even sent them th{e -
- . lons generated in the motor and platter could be
they had felt in two years. newsletter — a friend of the company had sen .
. kept out of the tonearm structure. However, it is
- . . them a copy and they were interested enough tr[) .
| also visited Gary Vart cAudiogramwith the . dso important that the tonearm structure be ex-
Y o0 ahead and send us a Mayware cartridge t0
Longhorn Grado. He really didn’t want me to seg . 7
rebuild. The NIH syndrome isn’t everywhere. |

actly and precisely located in relation to the
itup, as his “good” turntable and Fulton arm were ot you know next month how the Longhorn platter (remember that the record is supported by

down with bung arm bearings. The only other the platter, the cartridge by the arm structure and

tonearm he hadinthe house wasaSME-IthicWork$ on the Mayware M C-2\_/A(Jd|_ogram thus any relative motion between the platter and
ays it helps all of the moving coil cartridges the;

both he and | “knew” sounded very harsh ana L ¥irm structure is translated into a signal error by

. ave tried it on). ) S ; ;
lumpy. | mounted the Longhorn Grado in the the cartridge — which is real stupid and doesn’t
SME anyway. To the astonishment of both of u§he most disappointing response was from thenow where the signal is coming from). Thus an
the SME “vanished” and the Longhorn performedver 100 audio high end shops we sent thisolated cushion between the arm and mounting
asitdoesin every tonearm | have tried itin—withonghorn information to. Only one responseboard is not a good idea — it may reduce noise
utterly superior musicality, dynamics, and imagfrom Underground Sound of Memphis, Tennessoming in from the platter and motor, but it gives
ing. This leads me to an interesting conclusionsee who said the Longhorn cured mistrackingn imprecise location to the arm and generates
|roblems with their Grado cartridges. Itis kind ofmore error signal than it removes.

You do not need a new turntable or tonearm — s o
. ) unny, allthese so called “high end” audio salon )
you need is the Longhorn. It really doesn’t matter . onsider also that the whole shebang: arm, plat-
whose very livelihood absolutely depends upop ; :
er, and motor, is mounted on some kind of panel

what your turntable or armis (as long as it isn’t them selling you high quality audio equipment
thich tends to behave like a sounding board)

eAnyway, itwould also be nice if the motor had no
vibrations, and if the platter bearings were perfect

direct drive “shaker table”). | recently set up a :
) .and only one in a hundred that had enoug . .
Longhorn Grado in a cheap (but good) TeChmqﬁtereSttot the bestthing thev could possibl dand the whole works is usually mounted in a box
SL B-202 for ourfield rep in Long Island. He the Y gthey P y he base) which is full of tuned resonant cavities.
: . -~ Tor your audio system. Again, | suspect they arg, . . .
compared itto their Oracle turntable with Fidelity, ! . his does not even begin to consider the effects of
too busy trying to sell the expensive trash to wan )
ructural or airborne feedback from the speakers

Research arm and Koetsu Black cartridge. Tr}% trv something chean that works— thev wouldn’t
Technics/Longhorn Grado flat wiped it out. They Y 9 P y ol other outside vibration sources such as you
stomping around or even effects of AC power

were stunned, our setup which costless than 1d%ake enoughmoney onit, soit couldn'tbe goo
of their reference (we sell the package for $22Note that our efforts to “give away” the Longhorrline fields. We haven’t even begun to cope with
delivered) turned the Oracle/Koetsu intddea is definitely not altruistic. It is in our bestthe little problem that the VTA of no two records
shambles. Save your money for the soon comirigterest for you to have the best possible musis the same, that even the best phono cartridge is
Digital Audio Disc player, all you need to get thesource. The more you like your system, the moie lousy device, and that the records themselves
best out of your collection of analog discs is @eople who come to realize that music can bare pretty bad. Do you really think that you can
Longhorn and the turntable and arm you noweproduced with reality, that high fidelity meansdrive a mechanical cutter into the original lacquer
own. just that and not just another gimmick or “thing’master with any real degree of linearity? At this

. . . . to own as a status symbol, the more people thegoeint we should just give up and wait for the
In issue #4 ofudio Basics| mentioned that | will be that are interested in our electronics. NowDigital Audio Disc player, which, by definition,

was sendmgacopy ofthe L°“9h°”.‘ mOd'flca.t'O?or the most part, audio promises, but does neliminates all of these problems.
to all cartridge manufacturers, audio magazinegy i er what it promises, and is turning peopl

and a large selection of “high end” audio store%ﬁ_ Leisure dollars are going into video, game %eal high fidelity is actually coming folks, just

You might be interested in the response. From "~ " . ; . teep calm (That's not to say that someone cannot
- - : ._—and gimmicks. Music reproduction can approac . Y

commercial audio magazines - none - the infor-_ . . make a bad digital audio disc player, or use
. . reality. We are trying to help your system do that L2 L
mation was dropped into another black hole, . ; crummy taste in mixing with digital masters —

u " . and turn audio back on again. . .
From “underground” magazines —two responses actually the extended dynamic range and noise
— Audiogramtried it and to say they like the At last — as promised - turntable and limits will allow those who really work at it to do

results would be an understateme®énsible tonearm damping! aworse job with digital than they can now do with
Soundresponded that the idea sounded interest- . analog — but that’s another story).
P %lrst of all, itis necessary to understand how your 9 )

ing and that they might try it sometime. ASturntable and tonearm should work, if they wer®o you still have some of the Plast-i-clay (or
expected, no response from the other under- .
erfect. Permoplast — the same thing) left from your

ground magazines. | suspect they are too bugy ) . e
listening to their bung $1000 moving coils to trylgnoring cartridge alignment and location for th%?:;ﬁg;;?ggii%@? f?nper(t)(J)?)Ctllf g?:\?atng;i??a

anything inexpensive that works. Tube God saitime being, we can consider that your turntabl ound blocks from Roma Plastilina. 38 East
“thanks for the newsletter” (that's all?). and tonearm setup has three basic parts; tg ’
. ! ) th Street, New York, New York 10016. Al-
é)latter and its bearing, the tonearm and its bea}ﬁ .
. - though we cannot cure all the problems with an

We heard from four cartridge manufacturer ngs, and the drive motor for the platter and its
AKG called me and the importer asked a buncggar’ings P analog turntable, we can help out a lot by damp-

more questions and said they would try it — an ing out as many of the internal vibrations as
sent us a bunch of AKG literature. NagatrorDbviously, it would be nice to keep all mechanipossible.
wrote to say that the idea sounded interesting (be#l vibrations that are generated in the motqg :

. DN : .. Start by removing the platter from your turntable,
they have not tried it as far as | know). Micro4isolated from the platter (Consider that this '?yin the arm to its rest so it cannot bounce
Acoustics wrote too, and their national salegather difficult to do in a direct drive turntable, in 9
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around, turning the unit upside down and remo\8orry, their stock moving coil cartridges aregfew celebrities thrown in for good measure. It
ing the bottom cover from the turntable basehard” inthe mid-range, and allthe TRI-PAD didwas claimed there were over 50,000 people in
Caution! With Linn and other tables with oilis remove enough other garbage so that the@hicago for this trade exhibition.
filled bearings, put a piece of tape over theartridge problems were more audible. Peoplia ; . y
. - , . A . . . he range of “home entertainment” products
bearing hole so the oil doesn't all run out. with bad moving coils may like a nice soft, .
displayed ran the complete spectrum from the

Now apply a 1/2" layer of Plast-i-clay to all partsrUbbery mat that will change resonances arounn(%zst elite and esoteric $10,000 audio amplifiers

R g -and hide problems. But the mat must have a . .
of the inside of the base so as not to interfere wﬂg P Qé) dozens of video tape porno movie hucksters,

. : ... or less too (like all other parts of the system . - L
the mechanical function of the turntable or with ( P y omplete with their X rated “stars” signing auto-
. . and an underdamped rubbery mat doesn’t make o o T }
its suspension. Pack the corners of the bage ) : graphs for crowding lines of distinguished busi-
ings sound better, just different.

heavily. If your turntable has an internal metal nessmen. Half of Japan is at the show, and it's
frame that supports the platter and arm (such asRadio Shack has a very effective record clamkind of an eerie feeling to be crowded into an

the AR or Linn) coat the metal framework tooavailable for about $5.00. | understand it is goinglevator in the Hilton Hotel surrounded by 20

Apply a thin layer to the inside of the removedut of production because it doesn’t sell. Averagerientals and not hear a word of English. Kind of

bottom panel (watch for clearance with the movRadio Shack customers don’'t know what it isnakes one wonder who won.

ing mechanical parts!) and reinstall the bottorand audiophiles never shop Radio Shack (ncijh how i h it is divided i h
cover. You may have to readjust spring tensioexpensive enough). Some of my readers tell me € Show 1S S0 huge itis divide |n"‘[o .t res
on turntables such as the Linn to bring the plattércan be improved by gluing a layer of felt to it separate buildings, plus a bunch of "private

back to the correct height and level. bottom, but even stock, it seems to work as w:*ﬂo‘e' hospitality suites scattered around down-

as any. It clamps the record firmly to the mat an%ﬁ)Wn Chicago (Mark Levinson and other similar
The tonearm structure resonances can be tamge - P y elitists” do not want us ordinary audio dealers to

too. Start by packing the Plast-i-clay around thee ps stabilize thlngs a bit more. Buy it soon, i other them with evaluating their products, so
. . ay not be available in the future. e . .
arm base where it connects to the mounting they “hide” them for their special dealers only).
board. It can be heavily “potted” here. A ring ofA very effective turntable base can be made bR;I
damping material around the tonearm, about 1/8haking a quick trip to your local concrete block _ . . . .
. - . . hicago lake front is overfilled with the normal
thick and 1/4" wide, where the arm tube meets tHactory. A standard concrete chimney block is 8} .~ L S .
: : : - W " - id-fi" exhibits. The building is so big you
headshell is worthwhile, along with another rindhigh, 21" wide, and 17" deep and weighs about 5 S
. L2 could hold a couple of Super Bowils in it at the
where the arm tube meets the bearing housingpibunds. A stack of four of them, bonded togethet . . )
. ; o X . . Same time. | think the Goodyear blimp could put
this can be done without getting in the way of theith panel adhesive and topped with a slaté ; L
gn acrobatic exhibitions inside and nobody would

cueing mechanism. concrete, or thick particle board slab makes a .. .
9 ' P notice. Its BIG! The main (top) floor of

We also suggest you pack a layer of dampintélgjsrgé?;)kljy Sxﬁﬁgrthzot;?:li );)?;yi(r:]zn vlf/l|(t:r|1( :]r:)ﬁllcCormick Place isfilled by huge displays from

inside the headshell, behind the cartridge. You . . . the major Japanese manufacturers. Canyouimag-
N . effect. Even a single chimney block, setting on a . . . .
can “pot” the headshell wires here at the same g Ine seeing and hearing everything made by Pio-
S . dyer of upholstery foam (thick enough so the - ;
time if you are careful. The material does nof . . .neer, Sony, Kenwood, Technics, etc. all in the
) ock almost, but not quite, compresses it) wil ) . .
belong between the cartridge and the headshe - ame place? Each display occupies about twice
- ) . découple the turntable from everything excep
the cartridge should be mounted very firmly in the space of a suburban home, and probably costs
earthquakes. .
the headshell. If you are careful, you can also more to set up. The sound of the hall is what you
damp the tonearm bearing structure itself. Beinghat's about all | can think of to make a turntablevould imagine if you could turn on every Japa-
very careful to not interfere with the mechanicalvork. Write me if you have some better ideas. nese audio system in the world in the same room
motion of the arm and its bearings, it is possibl I atthe sametime. Itis an interesting experience, to
. . ext month we will give you a report on the June
to add a layer of damping to the obviously reso-

. - \ . Say the least.
nant metal parts such as the outer gimbal, top 8fE'S' show in Chicago where nextyear's equip-
unipivot, supports for knife edge, etc. This is a

ment will all be displayed. You will read about itThe front balcony of McCormick Place was a
h L " - in other publications sometime next winter if youline up” of every shape, color, and size of
ard one to explain in writing, call us to discuss . - . . ; - )
your tonearm if you desire. are lucky. Then we will try and tell you a I|tt|_e sate_lllte_recelverdlsh,aIIattempt_lngtoflnd Sat_com
about the potential of the DAD (digital audio3 (with little success) thru the microwave “noise”
Obviously the slight added mass will require thadlisc) and how and why it works. of downtown Chicago. It looked a little like the
you re-balance your tonearm now. We suspe: Martians had landed. By the way, a satellite
you will find that a lot of bad things have gon Van rtatine receiver can work just fine, | have a 10' Channel
away when you listen to it again. Master in my back yard and haven’t watched

VOLUME ONE NUMBER SIX network TV in a year, although 90% of what's

The bestway to kill resonances in your turntable JUNE, 1982 broadcast via satellite is trash too, its just there is
platter is to purchase the TRI-PAD record mat,
a lot more trash to choose from.

made by Eon in Canada and sold by Monstefhjs issue is devoted to covering the C.E.S.

Cable dealersinthe U.S.A. This matis unique. ficonsumer Electronics Show), the enormouhe next floor down at McCormick was a com-
is a three layer laminate. The bottom layer igealer only electronics trade show, held each yeBletely different experience. Displayed were ev-
black, soft, and inertand seems to do an excellgft Chicago. Inasmuch as there are over 10@®Y electronic game, video game cartridge, elec-
job of killing mechanical noise from the metalmanufacturers displaying the home entertairftonic watch, calculator, etc. to go on the market
platter. The top layer is a nicely finished layer ofpent equipment they would like to sell younext year. Have you ever been in a southern
cork, which is a stiff and inert support for thestarting next fall, | believe you would like to SWamp onahothumid evening and listened to the
record. The entire mat is stiff, dead, and light 8¢how what is coming. noise of all the frogs and bugs beeping? Imagine
the same time. It will not add too much mass for ) an electronic swamp with all the beeps, buzzes,
your bearings or suspension to handle, it is thi 1€ show (held June 6th thru 9th this year) was@eaks and croaks done electronically and you
and you will not have to change the VTA angle ofomplete madhouse as usual. Itis not open to thgye the sound of this huge show floor. Mixed in
your cartridge. Yes, we realize thabsolute Public, butis a gathering from all over the worldyere the sounds of all the “lo-fi” manufacturers
Soundsaid that it didn't sound good — it made°félectronicmanufacturers, representatives, deglho unfortunately play their $99.00 compacts,
their moving coils sound “hard” in the mid-range €7S: electronics press writers and editors, andi®om-boxes, consoles, and “Pac-Man” radios

cCormick Place, the vast exhibition hall on the
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louder than ever to make up for the gross distowere interesting and it was a great place to stodke after the fact noise reduction systems were
tion. up on the latest quality records from Telarcstill trying. | guess they don’t know that digital
Sheffield, Nautilus, American Gramaphone, etcsource material is coming and have not figured

Here and there were the car radio folks, wit as long as you didn’t mind carrying a shoppingut yet that the way to have low noise is to have
Porsches, Caddies, etc. right on the show flo gasy rying pRINGULy y

laving their “hiah quality” car audio Svstems rag of records with you all day). Smart folksno noise in the source, not to attempt to take it out
203/ ?olks therg isqno stﬁch thing as ay 0od C'brought records last, on the way back to thelater. Sorry, | am not into DBX, Dolby, etc., or
Y ! 9asag otels. One also had to avoid the pretty girlany other more or less after the fact noise proces-
system, there are only very expensive bad cg

. ressed in very little, passing out all the heavgors. What | want is a digital disc player, now.
systems and very expensive very bad car szlg v ' P 9 vy 9 player,

tems. They all sound like you were trapped insi ade magazines unti Iate_ln the de%y'..DaVI?_eaving McCormick Place was a bad mistake, as
a Lloyds radio (shades of Lily Tomlin) with the meda, my assistant, who is about 5' 2", Camv?/e left when the show closed for the day and
volurze set on(full distort O)r/1e outfit)had eve across one striking blond trade magazine diSe_ndedu inaline about a mile long for the b)lljsses
builtintwo 15" woofers behind and firin intotheqribumr’ who was about &'5". | nearly lost him for ould hgve taken a cab but thatgljine was lon er.
back seat rest of the car. The bass sgunded li hee day with astrained neck. One also must avo\l{(yet | couldn’t believe it, the line of nice rofeg
ou were sticking your héad into a 55 gallon oi €ing arm tackled by obnoxious reps attemptinéohal eople behaved Iikeamob leavin F::alcuita
)(;rum and some?)r?e was kicking the (?ther enﬁjQ drag youinto the most god-awful sound roomso'n the%eerl)s of atidal wave. | think peo gIe would
- 9 ‘got back at them this year, | wore my nam% ) ) peop
And they were all smiling! Why? .have killed for a place on a bus. Getting to the

badge upside down and spent the day WatCh”P%ad of the line was absolutely dangerous as then
Getting the most attention on the second levegps break their necks trying to read my badge. ydang

: you had the real possibility of being pushed off
(after the Atari games and :.LOO new clones_ cﬁwasn’t all bad. As usual there was some verthe curb in front of the approaching bus by the
same) were the porno movie displays, whic

. . ood and interesting displays at McCormickhousands behind you. It was not fun.
seems to be big business now. It does seem to&e 9 display y

abit strange that your good old TV and Appliance ace. Many Japanese companies displayed COR]H overnight collapse after a fill of prime beef (I

) .pact Digital Audio Disc players. In fact, thevery, . "~ . - ) Y
store can now be your source of dirty mowe% N payers. ' rythlnk its impossible to find a bad restaurant in
Best sound | heard at the entire show was

Another sickly humorous side note is that eviz,. o hicago) and then back into the fray again, this
) . . . Pioneer (no kidding!). | was lucky enough to: X SR
dently the video disc business is actually suffer- ; ) e L . time to the McCormick Inn, a 20 story high rise
- . ) walk into Pioneer’s Digital Audio Disc display .
ing because porno movies are not available on p » . motel next to McCormick Place that housed the
room when a normal “demo” was not going or), N ) .
gjrer audio exhibits in five floors of hotel

video discs, only on video cassettes. Thus the bzi:t%d thus was able to hear their system ataration
flap was whether Pioneer was, or was not goiné;O suites, together with a zillion more speaker com-

. . . und level (almost all users of digital sourcé " . . ’ Y
to start pressing X rated video discs as a service_, . ) ) . . panies located in more tin prefab “sound rooms
,Material were using the equipment to drive things .
uilt on the ballroom floor.

to mankind (last word is they are not). It wouldn’t : -
. . , ven harder, and further into clipping and gross
be so sadly funny if the material wasn't so ba(f L A ) e .
. - Overload than normal). But used within the limi-Things of interest: Infinity had a static display of
Whether or not you object to the material on_,. = -
3 tations of the amplifier power, the absolutelya completely restyled line of loudspeakers, from
moral grounds doesn’t change the fact that the . -
W . ; ure source makes music! Sony and Philips bottheap to the $25,000.00 IRS system. If they
product” is boring, tired, shoddy goods and wh . . .
g . ad excellent displays using headphones onlgpound as nice as they look they should be worth
anyone would want to pay for this trash is beyon . . S ; N
u ” -and you cannot believe little headphones soundensidering. AR was showing off its digital real
me. If anyone ever made a “good” porno movie - . A . .
; ing that good. Sony evidently cannot stand sugime “equalizer” with an impressive A-B of a set
they would probably get rich, but probably there h ; . ; .
S . . : . ess though, and in a hotel demo suite, showefl large Infinity speakers with the real time
isn’'t anyone in that business (including the deah . ive Esorit “high end” . : . . .
ers) who knows what good is eir very expensive Esprit _ igh end” equip-equalizer switched in or out as desired. There was
: ment (ever seen a speaker with a square woofetie little problem —the Infinity speakers sounded
The bottom floor of McCormick Place was filleddriven into absolutely gross distortion and clipjust awful in their room and | have heard them
with the remnants of the CB business, Taiwaping by a digital disc player. When | asked theibehave very musically elsewhere in good sys-
AM-FM clock radios (hundreds of them), carmnerd of a rep to turn it down so | could hear it, heems. When | operated the A-B switch the sound
alarm systems (all screaming at once), and evemiled and turned it up further into worse distorehanged from boomy, lumpy, and bright to nasal,
a stereo FM wrist watch. Do you really want dion yet. | left, quickly. Yes it is possible to getmuffled, and dull, with a bit of hollow thrown in.
“Pac Man” telephone? Someone must. Theneery bad sound with a digital source, if you are didn’t have the heart to ask which “way” was
were myriads of sorry little speakers, all clones agftupid enough, many were. with the AR digital equalizer in circuit as both
what has been poorly done for the pa_st 20 Y3, oral rather pathetic “high technology” disVersions were qu, bad,_bad. They may be onto
(you can buy three way 12" speakers in genumpei something, but different is not better.

walnut cabinets from Hong Kong for $20 each ays were at least interesting. Several manufac-
grong turers were showing their version of stereo ANAfter stumbling thru a maze of little loudspeaker

list price $400), such adeal for your good custom- . L : : . C
price $400), yourg 8 rTE)roadcastlng and receiving equipment. (There gemo rooms we found an oasis of music in the
ers. We walked the whole 10 miles of aisles . . . . L
. ) - - a format fight between several non-compatibleesert, the little Celestion SL- 6 speaker sitting
though, for once in a while we find a gem hidden ' . ) . - , ;
. - systems going on right now). | hope they all losethere playing so nicely that it couldn’t be missed,
away in the dross. We found Cramolin Red ther, . . - -
tereo AM, as displayed, sounds like bad sterawen after two days of ear numbing noise. |
last year, a marvelous contact cleaner for aud . ) s .
; : ; , who needs it? Stereo sound for TV may haverdered an evaluation set to see if it stays “real
equipment (and your car’s electrical system too.a . X
chance, but those showing systems seemedriany own reference system here. Will let you
As ifthe above described zoo wouldn’t take morbe happy with sound quality similar to a K-Martknow nextmonth. Its acomputer designed speaker
than a week to observe carefully, if one was @ompact cassette player. (Aado, my electricgimore or less) with very unique materials and
masochist, McCormick Place held even moreengineer, informs me the TV broadcast bandtone construction, a fresh approach at real world
The once outer lobbies were little refugee campeidth really doesn’t have room for a qualityproblem solving.
of prefab tin “listening rooms” set up for thestereo sound that is compatible with existing TV. howing hi EM t hich
higher class audio exhibits. Essentially, they afiets in any event). The world does not need mo%arver was showing nis hew F tuner whic
ems to be able to eliminate multipath noise and

sounded the same; boom, boom, boom, or whetummy equipment doing more things as bad ) g
would vou expect trvina to demo hifiin a 10’ x 20ever make bad stations listenable. I have lots of respect
Y pectirying ' for Carver and his equipment does exactly what

metal room. Nevertheless, a few quiet exhibits Lo -
' q he claimsitwill do. | am a bit suspect that perhaps
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what he doesn’t claim it to do it doesn’t do wellsoftware would be more expensive than desirabéslitors of all the magic underground magazines
at all. But, if multipath distortion is a big problemSony, Philips, etc., held a news conference to tlgot together and completely rewired all of the

for you, the Carver tuner certainly is the answeeffect that the hardware would be delayed untélectric systems and electronics of a Boeing 747
US suppliers got their ass in gear and startedith magic wires and wonder caps all by them-

80Iing to produce the digital records. selves, would you fly on that airplane? Butits OK

l{/} your audio system, right?

Micro Acoustics had an interesting static displa;
showing that when loaded into a standard phon
input (47,000 ohms and the normal 100 — 200 p®/e got smart this day and left the show a bit ear
cable capacitance) the electrical transient rend got a bus without getting trampled. Now foA few more general impressions: In spite of
sponse of the Micro cartridge was essentiallthe most important bit of advice given to you yeteally bad rooms, a whole bunch of small compa-
perfect, while a competitive magnetic cartridgén Audio BasicsThere is an obscure little Italian nies were getting pretty good sound with a wide
rang and oscillated like a bell. The display wasestaurant in the near north side of Chicago (50@riety of equipment. In general, sonic quality
accurate, fair, and showed that at least one c@d- Franklin) that consistently cooks the besseemed to be inversely proportional to cost and
tridge manufacturer knows how badly a movingteaks | have ever had anywhere, ever! At C.E.Size of the equipment.
magnet cartridge can behave when improperlyme after 7:00 P.M. the place is a madhouser N "
) : - . ) . here seems to be a growing “dead zone” of
terminated electrically. The only thing Micro didpacked like the last elevator down from the . ) ;
" . : . i ._rationally priced equipment that works well. The
not showwas thatthe competitive cartridge woul@owering Inferno. We got in at 5:00 P.M. this ~~"~ . .
. . : ) . " mainline Japanese “mid-fi” manufacturers are
not ring at all if (as we have informed you earlieyear and got a table right away. In addition to the - . .
. : - - - concentrating on the bottom line equipment (20
in Audio Basickit had been terminated correctlybiggest, best flavored, and best prepared charcoal - - .
- . T ; . w?tt receivers and cassette decks) while the price
for that specific cartridge. Micro’s display wasbroiled steaks | have ever had, the waiters areregt. . ) . T
. . ; ; . ) ) s of limited production equipment is going beyond
fair though, as the magnetic cartridge was termprofessionals. If in Chicago, don’t miss it. Inter- :
2 ) . - .~ the reach of most people. For example, since our
nated into its maker's recommended load, thesting, from the outside the place looks like a . )
. S . - . . . supplier of Connoisseur turntables seems to no
standard 47,000 ohms. Itis not Micro’s fault if thedingy little Italian restaurant. Inside, | have neve, .
. - ; Wronger have them available (we are told the
other manufacturer is too stupid to know howseen anyone order from the Italian menu. We
their cartridge should be used. Are you stilbriginally found out about the place from a tip

company in England has changed hands and
running your cartridge into 47,000 ohms? from a manufacturer from England. Oh yes, th roduction “will resume?) , we looked very hard
name of the place is Gene and Georgetti’s.

or a quality, simple, and rationally priced turn-
Looking for a projection TV system? Look no table. Sorry, there are none. You have the choice
further than the Kloss Novabeam, it is the state dfave we covered the show completely now? Owf a Japanese mid-fi unit and even though the
the art system at this time. feet say yes, but there is still another compleféechnics SL-B202 works very well it will soon
building full of displays to go, the Conrad Hiltonbe gone too as all the major oriental companies
Hotel downtown, with over 175 rooms full of theare standardizing next year on units with “P
Nore esoteric audio equipment. There were moMount” arms — tonearms ending in a plug fitting
than a few very unhappy displayers at the Hiltordirectly accepting phono cartridges of a uniform
Technics had a most strange Digital Audio diswho, upon first entering their display “suites”mass, compliance, and length that plug directly
play. After being trapped into a little sound roomsaid, in effect, “Oh, what a nice entry hall myinto the arm end. This is being done because
one was forced to suffer thru an audio visuaissigned suite has,” only to find out to theimverage mid-fi salesman cannot or will not mount
presentation. The visual was on an out of focudismay that the tiny 8'x 10" “entry way” was theira standard cartridge in a headshell with a good
and fuzzy rear projection TV system, with audidsuite.” It was a bit sad watching people try anathance of getting itin right side up. Thus the mid-
on a bunch of their crummy little buzzy speakerslemo their 4' x 5" $5000 speakers in an 8' x 1manufacturers are eliminating the possibility of
The presentation was all incoherent mumblinggoom. C.E.S. better move the high end audithe cartridge being set dreadfully wrong, with the
which could have referred to corn flakes as easiljisplays to a hotel that has a few more rooms amchde-off that it will now be impossible to mount
as digital players. Finally a gal switched in & lot less closets. itexactly right, and make the tables unusable with
Technics digital tape player using a Mobile Fi-O i ions: A tat i . . any standard mount cartridge that comes along
delity analog to digital to analog remaster of al verat Impressions. Acoustat IS moving up My, really is a lot better than what is now being
- . the world, their display having grown over the : X
original master of Pink Floyd. We were under- done. One US cartridge manufacturer told me it

whelmed, especially with the Technics DC amyears from tiny hotel rooms, to big hotel suites, t(\3vas a kind of a back door attack to try and take

plifiers actually playing DC into the woofers __this year, one of th? biggest Hilton bgllroomsover the US cartridge business too, as has been
. There is a never ending supply of “hernia maker . ! ' .
bletcha, bletcha, bletcha. They then finished uvsacuumtube ower amplifiers comina and Oindone with receivers. | was also told speakers will
off with a Compact Digital Disc of the Planets, P P . 9 N6 next. or you can choose an $800 and up
again driving their equipment into hard clippin each year. Atleast the dealerwon't need toWor%rntable Even the Rega, which is a rational
V\gljhat were tghe t i?] ?o show? PP g'aboutshoplifters, ittakes a fork lift to move mos%:hoice hE.iS one from a gz’oo to over $400 price
yying ’ of those slagpiles. | overheard one “ultra es g price.

o . . o - . . - Darn it, it should be possible for someone to
Philips, in contrast, had a fine professional digeric” supplier talking to an “ultra esoteric” west P

. o ) d d revi ith th - eproduce a good $200 belt drive turntable. Please,
play of the Compact_ Digital Audio Disc Wlt!'] coast_ underground reviewer, with the review: {v on'tsomeone doit, atleast Linn could lower the
excellent sound quality. They have a very higexplaining, with astraight face, that she needed Qice of the LP-12 to $200 and still make mone
quality new brochure explaining clearly how thego back and check with another esoteric reviews! Y
system works. Ask your friendly Philips dealefor a new supply of his “wonder caps.” SameSpecificimpressions: Acoustatis producing some
for one, or write to Philips for it at 100 E. 42nd St.reviewer refused my offer to give her a sample ofery formidable speakers, but check your ceiling
New York, NY 10017. our $99.00 Longhorn Grado cartridge to playheight! Some of them are 7'9" high! They also are
. . .. with at her convenience. | sure wish | had ESBffering a new amp and preamp with clever
The on]y major problem W'th,the Compact DIgI'too, and could tell, in advance without listening oengineering. An examination of the schematics
tal Audio Discis thatyou won tbe able to t?“y or‘e[esting, that a product wasn’t worthwhile considdoes make one wonder if they may have solved a
for anotheryear.. Although itgoesonsalein Jap ing. Are the reviews done the same way too, viaw problems at the expense of adding a few new
and Europe this fall, evidently the US recor SP? Aren’tyou lucky to be able to buy this kindnes. They definitely offer better value than most
sgppllers have droppeq the ball and haye n ?advice—outputwith no input? Remember, if itcompanies though and thoroughly deserve their
almeq towa.rdsj prpducmg SOﬂ"V.arev .hop|ng lsn't too expensive to be able to afford, it cannatuccess.
they ignore it, it will go away. Since |mportedbe any good. The thought for today, if all the

Cerwin Vega, who's motto is “loud is beautiful”
had access to digital master tapes this year. Sor
clipping is not beautiful.
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PS Audio had their usual intelligent display an@ation packed into a very short time. Their soni€elestion has, in a nutshell, used similar com-
nice sound. They used a good Infinity speakeatisplay was devoted completely to their new LMputer assisted technology as B&W to examine
system of known quality so at least one could mobile speaker, which is about the size of the non-linearities of loudspeakers. Not surpris-
make areasonable judgment that their equipmemntick, denser than same, and plays big and cleang, both companies can reasonably well docu-
was working well. Many electronics companiedt can go in cars, boats, outside, or in a homment problems that just do not resolve with
came in with unknown bizarre speakers too, sostystem with distinction. Their only problem will conventional sweep testing. To simplify, B&W
becomes impossible to tell what is happenindpe that there are no car electronics good enougkes their data to model and design drivers of
Hafler was showing a new tuner, equalizer, anfr it. From the line up of the world’s audio pressather conventional construction (but with supe-
speaker system, all of which probably have prongiving very careful attention to B&W, | suspectrior materials and execution) in which the non-
ise. Spica was showing a new unusually shapgdu will be hearing more about the B&W LM-1 linear breakups of ordinary speakers are drasti-
speaker that imaged very well indeed. | still likevery soon. B&W ordered one of my amps too.cally reduced. Celestion has taken another ap-
the Dahlquists, although | was underwhelmed b groach — to ‘throw away the book” and design

a prototype $8000 plasma tweeter system. D lison has completely restyled their speaker

mension IV showed some very large and uglazgrtr;sgrsrke)uqovgl\frxif; t:f\?i(lzltll\illfé l tglgdip Itog(j)le(tsto Output
(but very nice sounding) speakers. Is there really:, . your ! g +
itation showed a ridiculous $7500.00 amplifier

Perfect
Device

a market for great big boxes? Esoteric Audio had. .
. . . ith output connectors probably too big for Fulton
adisplay of really expensive tube equipment th . - . .
. - . old wires. Itis apparently designed by Otalla in
did sound musical. (But did those 100+ pound.. -
|pland (government subsidized) (buy your so-
tube amps scattered around the hotel from several . o
X Laallzed amplifier here!). Polk showed a bunch of |5t
manufacturers get their sound rooms hot an . ; o —Inp
Lo , new speakers with front moldings similar to their
swampy! Can you like it if you can’t stand to be, . . ; .
: L . display” version of the RTA-12. Now if they
in the same room with it?) Best Audio Products . ; :
- . . . will only make them in production the same as
offered a rationally priced turntable isolation . . -
) they show them. Several high priced exhibits
base that seems to work Very well indeed. The . : .
. . S were using the latest Grado Signature 7 cartridge
Tri-Pad still seems to be a good choice in platter.., ™. .
- with little success. Ittended to launch itself out of
mats, but nobody stocks them, keep trying. - . . ;
the record grooves intermittently, especially if
Elite Townsend showed a crushed granite turmised in sprung under —damped turntables such 3R ers in which the problems do not exist. Thus
table with a center bearing 2" across. In additiohe Oracle. Evidently a Signature 8 is neede{ie SL-6 woofer is gsin le piece unit With no
it had a damper being a trough full of silicon(Our Longhorn stabilizer does cure the problenaust_Ca (itis an inte ratged part of the’ center of
located at the front of the tonearm, supported over| understand Infinity was using one in theirthe conF()e) no coil fogrmer 'Enction (again, an
the record, complete with catchpot to preverttospitality suite — we didn’t make it there). integrated’part of the cone Jand no disgonti,nuity
Sgtpf?r:r;gsbtjtr Or:uf?\lll\ll;g gzrz]Svgen(?flridkési?%g;dReaders, there is no way | can cover or remembairthe edge (the surround integrates with the cone
JI =, DU Y .o~ everything, its turning into a big blur after onlyedge). The voice coil for the metal dome tweeter
ndustries showed the Apature Trident 3 plecgN weeks. If | missed . ; S d of the ed fthe d
. . your favorite brand yous an extension inward of the edge of the dome,
satellite — subwoofer system that seemed as goooO .
are welcome to call me and | will be happy to le

as any of this type | have yet heard. Inasmuch as Output

the entire system is only $500.00, it certainly ia(r)g iﬁ?eorvevs\;ver:ja;[r: kSn:gV iﬁo#;;n%g:tohducts yot + 100% distortion
one of the better buys. Try and listen to it. Thé . y . ot as device limits
workmanship on the Spectral preamp iS 0UE%uwg Vaw Atstine Actual linear ]

standing. | have not heard it under rational condi- Device

thns yet. Stu I_—|ege_man is Wlth Adcom now, and  yolume One Number Seven Input /A

will be producing his Happi 2 preamp as a nicely July. 1982 — T

done do-it-yourself kit (Hafler needs some com- y; not as quite linear
petition). Hello again, | am glad that the feedback | am ””eay\_‘ —

We had a bit of fun as | brought along one of oUgetting from many of you indicates thatyou are _——

smaller mos-fet amps in my briefcase and used1@Ppy With the information and ideas | have beent 0% distortion -

to make a more careful evaluation of some of tHéescribing. Some of you have complained that

interesting speakers. We were walking down oné?U want more “meat” — technical informationand great care has been made in locating suspen-
hall when | was recognized and was asked (P @udio equipment. So, this month we will get @jon points and lead in wires.

jest) if I had an amplifier with me as that soundpit more technical and go through the operation

room (Dimension IV) seemed to have good speaff @ vacuum tube ampliier, what it does, what it
ers but their “modified” Hafler didn't sound nice cannotdo, and whatyou can do aboutit. The de*~

. . o . Output
atall. | answered that sure | did have an amp in n¥yill pertain to vacuum tube amplifiers in genere +
briefcase, just what they needed, and much &1d the Dyna St-70 specifically, as we get 100% distortion
their surprise, popped it out and wiped out thEYany requests for information on how to modil At higher device limits
Hafler. At other displays, people seemed to lik€em. frequencies
our mos-fet amp better than the Threshold angystthough, | want to report on the Celestion S Input

Electrocompaniet amps then in use. One speakggpeaker system | mentioned in Issue/umio
manufacturer even gave me an unsolicited ordgcics \We finally got a sample set this ween
for a couple. (Celestion had just appointed a new factory rep ———_
B&W had their usual impressive display (thor our area and had him bring us a sample se device fimits
most professional of the show) with a compret@ther than ship directly to us).

hensive audio visual presentation of the work-

ings of their manufacturing process — a big edu-
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Celestion’s ideas work. It is the first speaker wBy the way, there ain’t no such thing as a nin addition, the slope of the transfer function
have auditioned here in five years that we coultedback amplifier! There are many differenbecomes less at higher frequencies as the gain of
not “tear to shreds” in comparison with a simifeedback schemes. One can choose to use lotdtwté device reduces.
larly priced B&W model. The SL-6 is seamless|ocal feedback in each stage and little overall |00ﬁ)h i h f
extraordinarily smooth, images beautifully, andeedback, but each device in itself (whether it is ustone attgmpts tq get the same output rom
has as musical a mid-range and top end as arsansistor or tube) has internal feedback. If ong . 9'Ve" device at hlgher fr_equency, one V\.””
g L o ) drive it into -l

. ’ : . o o gross non-linearity sooner, as its
thing we have yet heard, price not being an objecttempts to make an amplifier with “no feed-hea droom is less
It is however, a little “lumpy” in the lower mid- back” except for that inherent in the devices )
range and bass, slightly “heavy” sounding undghemselves then the design becomes absolutély a similar fashion, at very low frequencies
some conditions. We suspect that its cabinelependent of the characteristics of each indepefapproaching DC) the device becomes more non-
resonances are worse than B&W. Understarakent device. No two tubes or transistors, even ¢ifiear and its gain drops. In addition, because the
that these are not major problems and that tite same type, are identical. Evenif you painstakiope changes with frequency, a kind of phase
$800/pair it is an outstanding value. If Celestioingly select and bias each individual device ongistortion is introduced which is not measured in
would have B&W design and build the enclosurat a time, its characteristics will change withstandard IHF distortion tests, which measure
for the SL-6 we might get an awesome productariations in temperature, current, voltage, andnly single frequency performance.
Certainly it is probably a good candidate for age. It will be impossible to make any two chan-_, . Lo . L
cabinet damping project with Plast-i-clay. | susnels the same and to keep them the same. TQQV'OUSI_V’ 1o optimize internal Ilne_arlty,_ It is
pect the SL-6 will get mixed reviews in themain characteristics of a so called “no feedbackéery desirable to operate ea_lch device W'th.m as
“underground press.” It is so high in definition itamplifier are: very high cost (each unit is essefiarowa band\_/wdth af‘d as limited an amplltuQe
will show up harshness in electronics and catially a one off), very hot running as the device ange as possible Whlle still covering the audio
tridges that other speakers mask. Many reviewelnswve to be biased on very hard, unstable operati fguency range of interest.
will end up reviewing their electronics, not theas the unit changes characteristics with age angla vacuum tube amplifier another major non-
SL-6. One caution, the SL-6 is the only Celestiotemperature, no two samples will sound the sami@earity is the output transformer. The output
model built with this new technology. The rest ofis they are device dependent, and lots of “bloviransformer’s primary coil is just that — a very
the line isn't in this class yet. The SL-6 certainlyups.” Obviously, repairs will be expensive as garge coil (inductor) in series with the output
deserves your consideration if you are lookingepair is essentially a re-engineering of that unftibes. Obviously the coil becomes very resistive
for new speakers. [1990 Note: The SL-6 is nowvith new devices and re-biasing of each devices the frequency goes up, and in an audio ampli-
obsolete - think about a B&W CM-1 speaker ifl can live without it. The “wonderful” sound of a fier this happens well within the audio range,
you are looking for great and small]. “no feedback” amplifier is the wonderful soundrouing off the high frequency output. At very low
of lots of instabilities and underdamped oscillafrequencies the core of the transformer saturates
tions. You may like it, | don't, it isn't music.  giving very non-linear bass performance. If one
e e tus, hose rat chose to buid st epelf 215 9000 " fequercy portormance ten

e 9 L ge amp able, and rationally priced amplifiers will use2ne must 1ave very sma output transformers so

amplifies the amplitude of the signal) followed at the coil inductance is low. If one wants good

o ) - - “some feedback. The catch is in knowing what
by a current amplifier (which supplies the dr'vefeedback can and cannot do in the real world. an@V frequency performance one must have very
’ ge transformers so the core does not saturate.

current to drive the now large amplitude signatl :
into a low impedance load - the speaker system use the feedback properly, so that the unltdo_l_ i Il If exclusi
P P Y ot only measure well, but actually performs well ese requirements are mutually self exclusive.

AIthough many tube circuits \_N_lII also have VOIt'_under transient conditions in the real world.  '"ese requirements _become more difficult to
age gain in the current amplifier section, that is meet as the power rating goes up. If one attempts
not important to the discussion that follow. TheNow, back to that vacuum tube amplifier. Reto “get around” this by designing a tube amplifier
closed loop gain of the amplifier is determined bynember we mentioned that if the voltage ampliwithout output transformers, then one is faced
a voltage divider which sends a portion of théier and the currentamplifier were perfect, everywith the problem that output tubes have very high
output signal back to the input of the voltagehing would be just fine. Sorry folks, the internaloutput impedance and will not drive normal
amplifier out of phase. The amplifier then doesircuits are not perfect and that is where thiudspeaker loads (8 ohms nominal) without
not amplify the input signal, it amplifies a signaltroubles start. severe non-linearities.

being the difference between input and feedba
signal.

Vacuum Tube Amplifiers

(frlﬁasmuch as the feedback is supposed to coince the output transformer is a very narrow
pensate for any non-linearities between input artshnd and non-linear device, itis obviously neces-
If the voltage amplifier and current amplifieroutput, it is nice to know what non-linearitiessary to not feed into the transformer a signal that
were perfectly linear, the difference between thexist. it cannot handle —the bandwidth of the amplifier
input and feedback signal would be only a smal,}irst of all each individual active device is non must be limited to within the bandwidth of the

version of the input signal and the results WOU|H y

hear. Its transfer characteristics are exponential- ot transformer. You cannot stuff 10 pounds
be “perfect.” In theory, any difference between ' P 11 a 1 pound sack.

not linear, be it tube, FET, or transistor. Refer to

input and output is supposed to be eliminated ) . . . .
feedback. The feedback signal, which is a dupﬁ?‘e sketches below. If the device was perfect, itbhe power supply is another source of distortion.

cate of the output signal, when subtracted fro ransfer function would be a straight line, anthEEh(.a power supply can be considere.d tq be in
the input signal, should create a “difference Sigs_ ope would remain the same at all frequencieseries with and part of the output CII.’CUIF. All
nal” which is “pre-distorted” by the amount of The actual characteristics are shown in the segurrent that ﬂO\.NS through the output circuit and
distortion in the circuits, but out of phase with thend and third sketches. Note that the characterlségeaker load first must f onv through the power
circuit's distortion. The “pre-distortion” in the tics are actually exponential. The device is onlsquly' The frequency limits of a power §upply
“difference” signal, when added out of phase t@ery linear near the center-line of its operation re real. It can be modeled as an inductor in series

the actual distortion in the circuits, cancels exand the harder it is “worked”, the less linear i{N ith a capacitor. Obviously at DC the capacitor's

actly, giving a “perfect” output signal. That is thebecomes, finally becoming 100% non-linearwheInmp(Ed&mCe is infinitely high, and at high frequen-

way it is supposed to work. its absolute limitations are reached. cies the inductance is infinitely high.
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Thus, at very low and very high frequencies, thpacitor large enough in value so that the loop rolpeople use the St-70 to drive tweeters when it
power supply is not capable at all. Unless greaff is minimized, thus reducing the correctiondoesn'’t “tweet” at all — it does kind of “squeak.”
care is used in the power supply design, it magquired, and letting the front end run in a mor

have multiple resonances, and actually be higmear mode. The low frequency correction signa bV'OL.JSIV the power supply of the St.'70 mgst be
. . . ? . - much improved. NO! Not necessarily! Think a
impedance at many frequencies within the audis easy to see on an oscilloscope. Using a low.

range. Consider also that since the power supdiequency square wave as a source (20 Hz is fine jnute. Consider thatthe power bandwidth of the

is part of the output circuit, if somebody offers dook at the signal on the output side of th(g f,:Ir\]lz;suudﬁglgi:Eﬂi?t_?ﬁgrfz:gmj&gi?gn:\xﬁtsh
“wonderful” vacuum tube amplifier with a “won- interstage coupler. Note that it looks much ”keratio N proper ordér The ex ensiveyand%tu id
derful” solid state power supply, you no longethe input signal. Now look at the signal on the prop ) P ( pid)

have a vacuum tube amplifier, but a solid stat@put side of the coupler. You will find the circuit WY 1S to build a huge power supply —and if the

amplifier, so how can it be a “wonderful” tubeis generating a signal with a large bass boosI 'biz Zi?)l?gi C?ﬁglsg;;g:; Z%l;ﬁawn:yei\;etg?ﬁﬁe
amplifier? (This is true in most tube preamps too!) What i§ne bandwidth of the circuitto within the capabili-

Of course the power supply is also attached to t#appenlng s that the "flat” input signal is rOuedties of the existing power supply, especially if it

voltage amplifier section. Consider that all cur-0 i by the |n_t ersta_ge coupling capachor. Then th% absolutely necessary to bandwidth limit the
) - rolled off signal is fed back to the input and a ) .
rent draw by the output section causes a signal to Inputs anyway to make the input bandwidth

show up on the power supply feeds. Any giveﬁgg;c Eg)r:nzlsgﬂF;ngf?he:ﬁ;ﬁ(mﬂ]rﬁelalgggsk::fyathin the capabilities of the output transformers.

device or circuit willwork best when its supply is_ . . . . . . .
S . PPy S{gnal is then rolled off again by the couplingAs mentioned earlier, the interstage coupling

absolutely stable. Circuits are designed to rejec . di looks iust fi h ;

ower supply variations, but the supply rejectio [(]:apacnor an |_ts output ooks just fine. But theapacitors, C10 and C11 are too small. Note that

p ' monkey motion” has ruined the voltageas long as the input is DC coupled, it is not

isn'tabsolute. Thus the more signal thatshov_v_su mplifier’s linearity at low frequencies. possible to make C10 and C11 big enough, as
onthe power supply feed to the voltage amplifier, . : L
even avery large capacitor will have an inside the

the more distortion and instabilities there will beNow lets look at what is wrong with the originalI oo roll off when compared to DC inout acce
as this is a signal injected into the circuit at th®yna St-70 in detail. Refer to the audio channzg P P P p-
wrong place. Since we already know that thechematic again, keepingin mindthatthe “dashe
power supply is less effective at very high andection is our addition, the original has the inpuipgrading the Dyna St-70 Amplifier
very low frequencies, obviously the power supeonnected to V2 directly with a piece of wire. . . .
v guen : y P 'p y P Toinstall the input bandwidth limited filter on the
ply related distortions will be greater at very high . . . ]
. . (YVhatwe have is a typical vacuum tube amplifie6t-70 you will need 8 parts: (2) 10,000 ohm
and very low frequencies. Again, a very good . o o . .
N - = .~ with unlimited bandwidth input acceptance (DGesistors, (2) 470,000 ohm resistors (5% carbon
reason to bandwidth limit the amplifier to within S . ) . o
o . coupled) but with limited bandwidth outputtrans{ilm 1/4 watt parts from Radio Shack are justfine,
the capability of its power supply. - . ) . .
formers and small interstage coupling capacitorand it would be better if you could use a meter and
Understand of course that we are considerinphe power supply is also limited bandwidth,pair” them, so they are matched within 19.)
basic ground rules in general. There are marbeing pretty feeble at both low and high frequenyou will also need (2) 1000 pF capacitors (mica,
different kinds of voltage amplifier and currentcies. polystyrene, or mylar are OK, of about 100 volt
amplifier configurations that work fairly well, A very low frequency sianal is rolled off b therating - the capacitors used should be physically
some simple, some complex. Theimportantthinf% Y q YS9 4 small) and (2) .0F capacitors (film) 100 volt

. N terstage coupling capacitors, turned into & .. ) . .
to know is that unless the circuits are executed ) o’ as the outout transformer core saturateratmg’ again physically as small as possible.
obey the guidelines established above the distor- P P %gain, Radio Shack will have adequate parts and

- . . .~and is further distorted as the power supply run L .
tion will be very high under real world condi- . . |§you can match them on a precision capacitance
. : - ._outof steam. The feedback signal, beingtaken o o .
tions, no matter what the linearity of each section . . . meter it will be helpful. The capacitor values
after all the disasters occur is very different from -

. . . suggested are not absolute. Anything from about
the input signal. This generates an enormou ;
. o . . .02 to .033uF is OK for the larger cap, and 800
difference” signal which drives the front endto 1200 bF for the smaller capacitor
Another common problem with vacuum tubento 100% distortion trying to make an impos- P P )
amplifiers is the value chosen for the interstagsible correction. Inasmuch as the circuits ar®he new 6 dB per octave low pass and high pass
coupling capacitors. Inthe case of the Dynaco Stnderdamped too, the “blob” makes the amp rinfjiter is installed on the input jacks on the bottom
70 for example (see attached schematic) cofer a few cycles attempting to digest the messnside of the chassis. The mono-stereo switch
pling capacitors C10 and C11 arep®. This Some people call these distortions and ringingyiring is eliminated as the performance is poorer
introduces another large low frequency roll-offvhich extends up into the mid-range, “concenvhen bridged mono because of the difference
within the feedback loop. Since the amplifiehall sound.” Sorry, itisn’t concert hall sound, it isbetween the two channels (no two output tubes or
actually amplifies the difference between inputlistortion. If you like it you have bad taste. output transformers are identical) and because

and feedback, and since the feedback is ﬂE . . L the input filter does not work properly in the
. . . high frequencies the compensation in the
difference between input and feedback, and since . ) . _mono mode.
the feedback is taken off the output of the amphyoltage amplifier rolls off the signal, the active
r;jevices roll it off further, and the output transTo eliminate the mono-stereo switch do the fol-

fier, at low frequencies the difference signa] . .
b ' q . 98 ormers attenuate the highs further yet. Thiwing:
ecomes very large partially due to the roll-o . . .
generates another huge correction signal at high

caused by the .fiIF coupling capacitors. Now ; -
Y f piing cap . f{equenues, again more than the headroom of trie
remember that we have shown that any urcug 2 . -
font end, clipping the correction signal once

becomes less linear with increasing amplitude . g
and atthe frequency extremes. The roII-offcauséa(?am' Of course the high impedance of the sup-
) has further compounded the problems. The

by the small value interstage coupler makes ey na . ) -
amp is driven into hard slew limiting and all
front end work very hard to generate a large low.

frequency correction signal. This causes the froﬁ{gnal entering the amp while any internal device

. . IS slewing is erased. Gobs of high frequency
end to run in a very non-linear mode at low. : o
distortion are added and part of the music is

frequencies. You hear it as “muddy bass.” Th? . .
u - L . orever lost. It is very strange to think that some
cure” is quite simple, make the interstage ca-

Remove all the wires from the input jack and
mono-stereo switch except for the two wires
going directly from the input jack ground
lugs to the PC card (these are actually
extensions of the leads of two 10 ohm resistors
mounted on the card). These remain. Also
remove the two original 470,000 ohm
resistors from the jack and switch.
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2. Remove the two wires running from the hotesponse, and because the resistors in the Stét@iput transformers still are the limits of perfor-
lugs of the input jack to eyelets 7 and 17 ofand other tube amps) may have drifted out ahance.

the PC card. specification over the years, it is helpful to re:l'hings You Should Not Do To Your Vacuum
3. Connecta 10,000 ohm resistor in series wi

l;igllace all of the resistors with new tight tolerancq. oo
- . . ._fube Amplifier and Why.
2 02uF capacitor and connect the ca acitorr)arts' The gain determining resistors especially
02uF cap ) P should be matched to each other within 1%. ThBO NOT install a solid state diode bridge to
end of the series set to the left channel h ) . " .
) . . N60D and RL42S metal film resistors showmneplace the vacuum tube rectifier. The supply is
input jack and the resistor end to eyelet 7 on . .
on the attached St-70 parts list are a good choice.
the PC card. . ) )
However using 1/2 watt carbon film resistors for
4. Connectanother 10,000 ohmresistorin seriéide RN60s and 2 watt carbon film resistors for the
with a .02 uF capacitor and connect theRL42S types is just fine, except you will have to
capacitor end to the right channel hot inpusort more of them to get a tight match, channel to
jack and the resistor end to eyelet 17 on thehannel.

PC card. Because selenium rectifiers (the smalllittle finned

5. Connecta 1000 pF capacitor in parallel witplock located in the bottom middle of the chassis)
a470,000 ohmresistor and install the resistdrecome resistive with age, you may be able to
between the left channel ground lug andhcrease the voltage to your bias supply by substi-
eyelet 7 on the PC card. tuting a 1N4004 silicon diode for this part (D1).

L Because the negative voltage to the bias supply
6. Connectanother 1000 pF capacitorin parallg\l,i" now be higher than stock, it probably will
with a 470,000 ohm resistor and connectthgISO be necessary to changé the value of R1

rﬁsi_stor frpmlzhe righ: chf;mel ghrou;g lug 3?10,000 ohm 2 watt resistor) to 18,000 ohm 2 watt
the Input jack to eyelet 17 on the card-ts allow the amp to bias adjust at 1.56 volts DC

Now that the input bandwidth is set to a rationaRcross R20 in the center of rotation of P1 and P2.

finite limit, it is possible to make the interstage]-he St-70 and other tube amplifiers run very hot.

coupllng capacitors “big enough_. You W'”_needThis tends to make solder joints deteriorate with
to acquire four UF at 400 volt film capacitors time. Re-solder all solder connections in the

fjmy';:' pilyplrlohpylenea or whatever). Again Ra'amplifier, including all parts, leads, and the tube
o Shack will have adequate parts. sockets on the PC card. Clean the input jacks,

Locate and remove the four large identical blacRutput terminals, the bias pots, and all the tube
tubular 0.1uF at 400 volt capacitors from the PCsockets with Cramolin R-5 Spray (we have 6 oz.
card. They are positioned parallel with the frongpray cans available for $20.00). Usually lightly

of the chassis, one at each corner of the PC caferimping” the hot (inner) terminals of the input

) . jacks will eliminate patch cable dropouts.
Replace each with a 1 at 400 volt capacitor.

The exact value of the replacements is not critt990 Notes: In the St-70 the noise characteris-
cal. They can be anything between|@F8to 2.0 tics, gain, power, and slew rate are dependent
WF at 400 volts or higher. It is important that alupon having high quality tubes in the unit. We

four new capacitors be exactly the same. have had good luck with the complete $90.00
o tube set that Sound Value/Stereo Cost Cutters
Further detail improvements can be made t0 theis The set consists of four National 6CA7

St-70 The bias supply capacitors in old St-7Q heq two Philips ECG 7199 tubes and a Philips
amps should be replaced. We suggestthatthe t§8p 4 rectifier. We do not sell vacuum tubes
original SOpF capacitors (C3 and C4, located 0ny, cet for the JoLida 12AX7A tubes we use in the

the 7 lug terminal strip under the chassis) b§ pER pAS THREE preamplifier. Refer to the
replaced with new 100F at 80 volt electrolytic a4 ched schematic and parts list for other serv-

capacitors (again, available at Radio Shack}.. sng adjustment notes on the St-70.
Note that the positive end of each cap is con-

nected to ground. Do not use a larger capacitor irassume you have noticed we have not spent
this application or the supply will come up toomuch time on the inner details of the circuit

slowly, over-biasing the output tubes at turn orfopography of the St-70. There may, or may not

be “better” input, phase inverter, and output

Although the original power supply is now ad-gjycyjits available. The pointis that almostall tube

equate, further reductions in hum and noise caf, g are mistakenly DC coupled and whatever
be made by installing an additional 100at 500 e internal circuits are, they are driven into gross

volt electrolytic capacitor (a 450 volt rated cap, g, jinearities. The important concept s that any
with a 500+ volt surge rating is adequate unlesgne amp in which the input is limited to within
you have high line voltage) from pin 8 of theye internal capabilities of the circuit will outper-
power supply tube (V1 — 5AR4) to chassi§ym any tube amp that can be driven into internal
ground at the ground lug near the quad filter. Thg ej0ad, no matter how expensive or complex
positive end of the cap goes to the tube socket, the, ¢ircyits may be. And the final limitations of a
negative end to ground. tube amplifier are the output transformers. Lots
Inasmuch as the perceived “‘image” and “depth®f money spent trying to achieve a “better” drive
of an audio system is dependent upon both chagitcuit probably is of little value, because the
nels having exactly the same gain and phase
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Rt Bias
Dynaco ST-70 Power Supply D1/ R °1P2

R2

Lt, Bias
+415V +375V +305V

R3

R4
fs.n‘ 'J'és'é- '|55€‘ ']és?
3

Suggested 1982 modifications to Dyna St-70 Amplifier by Audio by Van Alstine

Dyna St-70 Audio .
One Channel Shown ~ *°Q" H5Y %5 S

Dyna A-470

Output
Transformer

---------------------------

3 | C7 5 %
: __| . BCA7/EL34
H ! Ri1 V4

al}

Note: Input circut (C6, RS, C7, and R6) is new and replaces the original direct coupled input circuit.
All wiring is removed from the input jacks except R7 leads and then the new input circuit is
installed. The stereo-mono switch should be eliminated. C3, C4, C10, and C11 are revised values.
Adjust bias (P1 & P2) for 1.56 volts across R20. L1 can be replaced with a 30 ohm 10 watt resistor
to make amplifier operational if L1 is defective. This input filter circuit is also helpful for the Dyna
MKIII and MKIV amplifiers.
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Formula to Solve 6 dB/Octave High & Low Pass Filter Such as Recommended for the ST-70

C R C¢= seriesinput capacitorin Farads
o— VW o _ seriesi istor
Il J_ Rs= seriesinput resistorin Ohms
IN C §P ouT C,= parallelinput capacitorin Farad
o T o R, = parallelinput resistorin Ohms
= flow (-3a8)= low frequency cutoff frequency in Hertz
a=RCR,C, fhigh (-3as)= high frequency cutoff frequency in Hert
b=RLC+RCy+RCe
Note: These formula assume the driving source has a reasonably low
_b- b%-4a putput impedance and that it is driving into a reasonably high input
flow(3dB)™ 4 impedance.
. _b+Vb*4a
high(-3dB)~ ~ 4rq

ST-70 Input Filter Example
All resistors must be converted into Ohms and all capacitors must be converted into Farads:

R[Ohms] = R[K Ohms} 10°

-6
C,=Cg=.02x 10" Farads
R[Ohms] = R[M Ohms}x 10° s=Ce

R.= Rg = 10x 10° Ohms

. C,= C,=1000x 10*Farads
C[Farads] = nFarads}x 10 R,=Rg=475x 10° Ohms
C[Farads] = CpFarads]x 102

-6
C[Farads] = QiFarads}x 10

a= RCR,C, = (10x 10%.02x 109475 x 10%1000x 109 = 9.5x 10°
b =RCo+RL,+RCe=(10x10Y 02x 109 +(475x 10§ 1000x 10

¥ (475x 103)(-02 X 10_6) =1.0175x 10"

2
b-V b24a_1.0175x10°- \/ (1.0175x 109 -4x9.5x10°

fow(-3d8= - 15.656 Hert
4ma 4%3.14159x9.5% 10°°
2 V ( 2)2 8
S ] _ _
4o 1.0175% 102+ V (1.0175x 109 -4x9.5% 10
fhigh-3d9 = b+ 4T; 1a. =17030 Hert

4x3.14159x 9.5% 10"

Also Note: These results do apply since a typical preamp has reasonably low output impedance and
since the input impedance of the 7199 tube in the St-70 is reasonably high.
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operating at 500 volts with line surges over 100Parts for St-70 Upgrade

volts! There are no reliable diodes available t{%
operate at this voltage. You will be in grea
danger of blowing the diode bridge and damag*
ing your power transformer and filter capa(:itor.C3
In addition, the solid state supply will “turn on” C4
instantly, and the full B+ voltage will be fed to theC5A
tubes before the heaters have warmed up aggp
turned the tubes on. This will tend to over voltaggs;
the quad filter capacitor and capacitors downs
stream, which may damage them. The outp
tubes will run hotter than normal and have a sho
service life. There are no useful redeeming a 7
vantages to a solid state diode bridge. 8

DO NOT install solid state regulators. The “after-C 9
market” circuits we have seen use transistm%10
with inadequate voltage ratings (operating in th
“blow-up” mode) and have severe slew raté&12
limitations. Remember, the bandwidth of youD1
power supply must be greater than the audip
circuits, and a series bi-polar regulator is bogo
slow! It will change the sound, it makes it mucrv3
worse! V4

DO NOT add external power capacitors. Th@q
long hookup wires will have lots of inductancepy
and impair the high frequency performance. R1

DO NOT rewire the amplifier internally with R2
“magic wire.” The chances are you will screw ufR3
the lead routings, add longer lead runs than thgy
original and increase stray inductances. The pro
bilities of internal short circuits and bad connec-
tions increase as the wires are too large f&G
reliable termination. R7

DO NOT replace your capacitors with high pricetgg

and physically large “wonder caps.” The large 10
the physical size of a given value capacitor, th
greater its inductance will be, and the more tra:
it will dump into the circuit. Magic “wonder R12
caps” do change the sound, they make it worsB13

DO NOT use polystyrene capacitors near hegt14
generating components. They change value wi

temperature, and near an output tube they m&QG
even melt. R17

DO NOT ship your vacuum tube amplifier to ué:”s
to fix if you screw it up. Output tubes don't
survive shipping, tube amps are heavy and eR20
pensive to ship, and their performance is limited?21
One of the “joys” of owning a vacuum tubel 1
amplifier is learning how to fix it yourself. If you g1
don'twantto dothis, you shouldn’town avacuung
tube amplifier. T1

DO NOT hesitate to call us if you have anyr2

0.02 pF 1000V disc

0.02 yF 1000V disc

100 pF 80V electrolytic
100 pF 80V electrolytic
30 pF 525V electrolytic
20 pF 525V electrolytic
20 pF 525V electrolytic
20 pF 525V electrolytic
.02 pF 50V film

1000 pF 50V film

.05 pF 400V film

82 pF 500V mica

1 yF 400V film

1 yF 400V film

390 pF 500V mica
1N4003 or 1N4004 silicon diode
5AR4 rectifier tube

7199 pentode, triode tube
6CA7/EL34 pentode tube
6CA7/EL34 pentode tube
10 KQ bias trimpot

10 KQ bias trimpot

10 KQ 2W

10 KQ 2W

6.8 KQ 2W

22 KQ 2W

10 KQ 0.5W

475 KQ 0.5W

10 Q 0.5W

330 KQ 2w

1.5MQ 0.5W

270 KQ 2W

620 Q 0.5W

47 Q 0.5W

18 KQ 0.5W

47 KQ 2W matched within 1% of R15
47 KQ 2W matched with 1% of R14

1KQ 2W

270 KQ 0.5W matched within 1% of R18
270 KQ 0.5W matched within 1% of R17

1KQ 0.5W

15.6 Q 1W

1KQ 0.5W

choke, Dynaco C-354
power switch, SPST

fuse, 3 ampere slo-blo 3AG

power transformer, Dynaco PA-060

output transformer, Dynaco A-470

questions. If you send us the schematic for yoervice Notes

amplifier we may be able to give you detailed

low gain or noisy 7199 will show excess output
hum and/or not make full power. Fuse blowing
can be caused by two problems. A hard blow soon
after turn-on indicates a power supply short,
either a defective 5AR4 tube or a shorted quad
filter cap. A fuse that blows soft or after a few
minutes of operation indicates a problem with the
audio circuits - probably a bad 6CA7 tube. Note
thatthe bias setting will vary with AC line voltage
sothevalueisn'tan absolute. Itis possible to swap
tubes channel to channel (except the 5AR4) one
at a time to locate a defective tube.

The new input filter circuit provides -3 dB poles
at16 Hz and 17 kHz which keeps the audio circuit
working within the limits of the output trans-
formers. The larger C10 and C11 effectively
takes them out of circuit for AC signal purposes
after the input filters have been installed. It is
much more important to install the new input
filter circuits than to replace all of the resistors
and capacitors. Match R and C values channel to
channel for a good gain match between the chan-
nels.

Frank Van /lotine

VOLUME ONE NUMBER EIGHT
AUGUST, 1982

| am starting off this month by recommending
that you purchase a very interesting and informa-
tive little booklet (50 pages) callddOW TO
BEAT THE STEREO RIP-OFBy Barnet
Feingold.

The price is $4.95 + $1.00 postage and handling
and it is available from: Geronimo Press, 306
North Plum Street, Northfield, Minnesota, 55057.
Minnesota residents add sales t&@90 note:
Refer to Barnet Feingold, 8 Bittersweet Road,
Fairport, NY 14450 if you want a copy of this
booklet noy

The booklet explains in detail how retail hi-fi
stores operate, and the pressures on them (they
must make a profit to keep the doors open) that
may cause conflicts between their profitability
and supplying you the best equipment. It gives
excellent insights on how to evaluate equipment
on a consistent basis. Chapter headings such as
“How to tell whether a shop is worth dealing
with,” “Undergrounders useful as buying guides,”
“The pros and cons of mail-order shopping,”
indicate the thoughtfulness of this book.

It is not another subjective attempt to evaluate
specific equipment. It is an outstanding effort at
teaching you the skills necessary for you to
evaluate equipment (and the shops selling the

advice, but expect to pay if the work requires thExamining the 1.56 volt bias set test point on thg, iy ment) yourself.

services of my electrical engineer. NOTE: Steregt-70 cantellyoumuch aboutthe conditionofthe = = o
Cost Cutters, Box 551, Dublin, Ohio 43017 ha@mplifier. If the output tubes are old, it may bd consider it a must for a beginning hi-fi shopper

many repair parts available for Dyna tube equigmpossible to adjust the bias pots to bring thgnd even the experienced audiophile will learn a

ment. Their phone number is 614-889-2117. Vvoltage up highenough. Replace the output tubeéw things. Certainly it would make a very worth-
A shorted output tube may cause the bias readimdnile present for another audio enthusiast. Order
to run-away high. 7199 tubes are best selected oW TO BEAT THE STEREO RIP-ORBwW
examining the output of the amp on a scope. om Geronimo Press. Do not order the book
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from us, we have no financial interest in itspeaker cables may be more expensive than you
Although we could forward orders, it would onlythink!

Wa_ste time. The_bqok .IS a work of love by Mr'Constraint #3. Can the cables be terminated reli-
Feingold. You will like it.

ably? If the speaker wires are so large that they
The “meat” of this issue is a discussion of cannot fit into the commonly found terminals on
audio interconnect cables and speaker wires speakers and amplifiersthen the cables are worth-
from a rational and objective viewpoint.Our  less. We see no value in super heavy gauge wires
goal is to allow you to spend the least moneif 90% of the wire must be cut away to fit the ends
possible for cables that meet a series of rationato terminals. When visiting “hi-end” dealers
constraints. We will also point out some of thearound the country | usually see two kinds of”
inconsistencies in the logic used by the arrterminations on super heavy gauge speaker wires:
waving golden ears in subjectively evaluatind.. Copper fuzz ball terminations —where most of
cables and writing about what cable is best. Whe strands are wadded up in a big fuzz ball, with
will attempt to establish a crude “flow chart”the actual connection being made by a couple of
describing the constraints which will allow youdangling threads. The fuzz balls being about 1/
to make go/no-go decisions. Do not be put off i64" away from shorting out. 2. Battery terminal
the early constraints seem overly simple or obveonnections — the speaker wires ending in huge

ous. We have seen many so called high erghade lugs each about 1" across. These are about

systems where even the most obvious no-no% times too large to fit any amp or speaker
were violated. terminal and again are usually hanging by their

ery edge and within 1/64" of shorting together.

Constraint #1. Is the cable long enough to reaQVR/e also see oversized RCA phono plugs so large

reliably between the equipment it connects? This . . o
. . . in external diameter that they will not fit into
is not a facetious question. One golden ear re; s

. L o . tandard chassis jacks at all, that short together,
viewer | have visited uses special “super-magic

. . ernd that break chassis jacks. The rationale for the
custommade interconnectcables. Theyjustbare 1Y .
e of grossly oversized cables seems to be

reach (with a little stretching) between his pre-. . J - .
- . similar to deciding that since farm tractor tires
amp and power amp locations. Only a little bump. .
. ive excellent traction on farm tractors, they
to the equipment or the shelf causes the cablesto .
. . would really be wonderful installed on a Volk-
pop out of the jacks, causing an open ground
. . Sivagon.
causing fuse blowing hum. Sorry, that does not
sound good. In addition the jacks on the equipgzonstraint #4. Is the cable flexible enough to be
ment are deformed and damaged by the stresgeliable? Many magic cables are so stiff and
have watched this reviewer take an agonizing 3teavy that they tend to pop out of equipmery,
minutes just to change preamps in his systertgrminals with the slightestjar. Again, openground
positioning it “just so” so the interconnects do nohum loops and shorted amplifier outputs do not
fall out. This makes for very inconsistent A-Bsound good. (The heaviest speaker wire that |
tests of various preamps. | have also seen runsiive seen that satisfies constraints 1-4 is standard
very expensive speaker wires spliced with typiMonster Cable. To their credit, Monster Cable
cal amateur gob-soldered connections to makimes supply a variety of terminations for theif-
them long enough. It makes you wonder. If theable that will make a reliable connection to the

cables are too short, don’t buy them. equipment you use.)

Constraint #2. Is the cable reasonably reliable f@onstraint #5. Where does the magic in magic
the intended use? | am highly suspect of speakeables come from? Do you really want to pay for
cables made of woven or braided multi-strandeit?
wires, each only insulated by a lacquer coating. !Lf
the very fragile insulation coating on any two
internal strands chips or cracks, you risk a dead
short across your amplifier output, which, in
many cases, will cause expensive damage to the
amplifier. Again, blown amplifiers don’t sound
good. If it appears that stepping on the cable,
bending it double, or stretching the cable will
cause it to short out, don't use it. One of our
audiophile clients purchased new “Cobra cables”
to use with his Dyna 416 and KEF 105’s. Un-
known to him one of the cables had an internal
short. The amp promptly blew up. He then testelg
the cables by reversing them to the opposite
channel of the amp. The other channel then blew
up. Hethen sentusthe amptorepair. You guessed
it, he didn't tell us he had changed speaker cables.
You guessed it again. He blew it up again. Then
he told us he had new “magic cables.” Magic

The capital investment in machinery to
actually make wires is very expensive and
the equipment is huge. Belden, Columbia,
and other actual cable makers have plants the
size of automobile assembly plants.

Obviously, few little magic speaker wire
makers can afford to own a cable
manufacturing plant. Consider then that the
little magic wire maker does not make their
own magic wire. They buy it from some wire
manufacturing plant.

The cost to tool up to produce a specific kind
of cable is also beyond the means of most

“Oh please kind sirs, will you make me
10,000' of a 1700 strand, quadruple twisted,

triple braided, Teflon insulated, titanium

coated, neon filled wire?” You know what

Belden is going to say — “sure, the tooling
charge is $200,000.00 and the minimum
order is 50 miles.”

Guess what folks, in general, the little magic
wire supplier cannot afford to have a special
wire tooled up by a wire making plant.

Consider then that the “magic cable” is
actually purchased from a cable type already
produced and stocked by some wire
manufacturer.

Consider then that the cable in question was
tooled and produced by the wire manufacturer
for some specific purpose and for some good
engineering reason.

Consider that the purpose that Belden and
others tool and produce cable is not to have
magic sonic qualities.

Thus folks, the magic you pay for when you
buy magic wires was notengineeredintoitin
the tooling stage.

The magic was not even produced in the
finished product.

The magic was added on by the magic wire
supplier after the fact, by running around in
circles, waving arms a lot, and writing
unsubstantiated purple prose advertising
claims.

| submit that after the fact magic is the most
expensive kind of magic you can buy,
assuming that you care to buy magic at all. |
also suggest that magic is more expensive
than electrical engineering.

For example, we have recently seen a magic
interconnect cable claiming to have an “air
core” with the magic qualities of being “very
quiet.” The price, being magic, is about
$10.00 a foot. A little research indicates that
the actual cable used is similar to Belden
#8254 93 ohm semi-solid polyethylene
coaxial cable. Belden's only claims are that
the nominal velocity of propagation is 84%
(normal) and that the attenuation is about 3.1
dB per 100" at 100 MHz (normal). Belden's
price for the cable is about 15¢ per foot in
1000 foot rolls. Although we realize that
labor is involved to cut and strip the cable
into interconnect lengths, and that RCA
phono plugs are furnished and installed, and
that the quality of workmanship for this
particular finished “magic cable” was very
good (unusual), still the final price for the
magic is about 100 times the price of the
original engineering.

little magic wire suppliers. Can you imagineBy the way, if you would like to learn more about
a magic wire 'suppller going into th_ethe real characteristics of a wide variety of cables
engineering offices at Belden and askingind wires, we suggest that you get a copy of
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Belden'’s electronic wire and cable catalogue. It
has a price of $3.00 and we suspect that an
additional $2.00 would cover shipping to you
Write to Belden Corporation, Sales Departmen%‘
P.0. BOX 1331, Richmond, Indiana 47374.

For example, the Belden catalogue has a little
chart (with the mathematics to support it) that
shows the appropriate wire gauge to use for your
speaker wires. It would indicate, for example,
that if you use an 18 gauge wire (similar to Radio
Shack speaker wire) you can have up to a 70 foot
long run into an eight ohm load with less than
10% power loss (less than 1 dB and inaudible).
This means that in the audio range of interest, the
effect of this cable, as compared to a zero resis-
tance cable, would be that you may have to turn
your volume control up one-half step, and that
would be the only effect. | would rather turn my
volume control up one-half step than buy a heavier
cable.

Another interesting bit of data from the Belden
catalogue is found by examining the specifica-
tions of a wide variety of coaxial cables. Typi-

world characteristics are least undesirable ifihus it isn't a very wonderful idea to use long

that specific system and/or highly capacitive interconnect cables on
. . the output of a vacuum tube preamp. Thus the
The quandary is that you still cannot use P b P

- ) -Tdea of short speaker wires and long interconnect
reviewer's findings. Remember the ultrasonic P g

ﬁ]ables may change the sound, it may make your
resonances are created by the real wor eamp current limit (slew) and make things
characteristics of the source, load, cable, arPJ P 9
worse!
length of cable.
Constraint #9. Some golden ears recommend the

No two audio units have identical . : i o
use of non-shielded wire for interconnects “un-

characteristics, not even two samples of thl%ss you have RFI in your area” We offer a

same preamp, power amp, or speaker. It Isslmple test for RFI: A. Turn on your radio or TV.

exactly the same length, or are located exac
the same, or even have identical physic
properties.

unlikely that any two lengths of cable ar?
a

. Does it work? C. If so, congratulations, you
ave RFI in your area. DO NOT use unshielded
interconnect cables.

A few final observations and conclusions:

Thus, golden ear’s findings (for whatever

they are worth) are valid only for that specificl.

cable, attached to that specific equipment, in
that specific room.

In your room, with your equipment, the

resonances in the cable will be different.
There is no way that subjective findings
about cable “quality” can be transferred to a

cally, the high frequency attenuation is about 3
dB per 100 feet of cable at 100 MHz. Thus 3 feet . " ,
of cable will have less than .03 dB of loss aWe also offer a general cauU_on. The Empero_rs
100,000,000 Hertz. Consider then that the actu _W Clothe_s syndrome strikes hard at a_u@_o-_
loss at 20,000 Hz (5000 times lower frequenc iles. By this, | mean_that almost always, if it 'S.

issocloseto zerothatit cannotbe measured. T &Po_rted_ that some_thlng squnds bdet‘;]er (bs_ It
we suggest you ask yourself the following quegpha_llglckwwes or m;\glc capz;cnors_)dan the audio-
tion before considering the purchase of magie e nczjws 'r: a vz:ljncbe ¢ at Sa'd r_rfmglg_parr]t_lls
cables claiming “flatter frequency response” oruPpoOse to "soun . et_ter » and it audiophre

“extended highs™: Are my phono cartridge, pregctuallylnstalls same in his system, it will alway<s.

amp, amplifier, and speakers absolutely linear @ake the system “sound better”, even if the real
within .000001 dB at 20,000 Hz? world effectis to make the system lesslinear. Any

change is perceived as a change for the better no
Finally, a real world wire can crudely be modelednatter what the reality of the situation is. We have
as aresistor and inductor in series, with a capagieen people turn a fine system into an awful mess
tor and resistor in parallel. The driving sourcéyefore finally figuring out that something isn't
(preamp or power amp output) can be modeled éght.

some kind of combination of R, C, and L, as ca

the load (amp input or speaker). Thus the actu%pnstralnt #7. You can't win. No matter what

frequency response of this complex tuned circuft‘PENSIve magic cable you buy, no matter how
arefully you search, no matter how hard you

at some high frequency (fortunately well abovi
audio) begins to exhibit multiple resonances.
Inasmuch as the characteristics of the resonan

change with characteristics of the load, charac-
teristics of the source, and length of the cable,
modified by the location of the cable in its real

different system.

world surroundings, you are presented with %‘i . th ust b
interesting quandary. Imes as expensive as the ones you just bought,

Once you “believe,” you are going to spend lot
1. Letusassume thatgolden ear cable reviewef money and not get ahead.

In my own shop, and in my travels around
the country to many hi-end shops, never
have | found a single individual, including
golden ear editors, who can “pick out” the
“sound” of an interconnect cable or speaker
wire when | made the substitutions without
letting anyone know in advance what cables
were changed (excepting high capacitance
speaker wires which make many amplifiers
perform worse).

We can find no golden ear claims for cables,
be it construction, insulation, purity of
materials, whatever, that are supported in the
objective engineering data for that kind of
cable.

There are known major non-linearities in
audio equipment. All phono cartridges are
pretty terrible, a “good” speaker is one with
only 3% distortion, the master tape your
records were cut from were distorted, as was
the master cutting machine. Audio electronics
have documentable large non-linearities too.
In comparison, a rational interconnect or
speaker wire, inthe audio range, performs so
close to a “perfect” transmission line that the
actual non-linearities approach zero.

Isten, no matter how much you spend or howur recommendation: If you spend more for
'garre the cables are, no matter how far awapeaker wires and interconnect cables than what
om you they are made (I understand audithey costat Radio Shack, you are wasting money.
ggbles from Tibet are best), you can’t win. NexBut, if you want to do it, be our guest, as long as
eek, some golden ear will come up with a magigou don’t violate the above constraints and make
able that is vastly better sounding and thregour system unreliable.

Van lotine

. ) VOLUME ONE NUMBER NINE
of cables which are an indirect manifestatio onstralncti#Sf. Some matglccaialesrealll(y dg:chan?]e SEPTEMBER, 1982
of the real world ultrasonic resonances iﬁ € sound of your system, they make it muc

any cable-load system. worse. Inasmuch as many amplifiers becom@e are going to discuss How to Troubleshoot

very non-linear driving capacitive loads, using &our Audio System this month but first, a short
2. Let us assume that golden ear really hdsgh capacitance speaker cable (multi-conduct@gyisit and follow-up regarding “magic capaci-

accurately sorted out the subjectivetbraided” type) is pretty stupid, unless you reallygyg

differences between 80 different brands offke the sound of oscillations. Likewise, the cur-

cablesin his pet system and has indeed foument drive capacity of many preamplifiers is Ver)Rumors have come to us of the great mystical and
one cable he “likes” best. Note that since alimited (vacuum tube preamps can only dump 3'agdic sonic qualities of WIMA “600 volt per
combinations resonate, he cannot find thenilliamperes of current into a load). Large caMicrosecond” slew rate German “high speed”

“best” cable, but only the cable who's reabacitive loads require lots of current to chargd?0lypropylene capacitors. In fact some of the
audio hippies out there claim to “modify” Hafler

really can hear differencesinthe sonic qualilé
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and other equipment using all “600 volt petors make your equipment sound “wonderful?tegarding “Wonder Caps.” We will let you know
microsecond” WIMA capacitors. We investi- Hell if | know, the units | have evaluated don’t usaext month if IAR responds.

gated. the parts they claimto use. The MKC_-4 serie_s 4}Zbout 3 out of 4 phone calls we get regarding
We have obtained detailed engineering specilﬁF cap costs $1.08 each, for your Informaﬂor,],'system problems can be traced back to hookup

cations and prices for WIMA capacitors. We oumay be buying very overpriced"sugar pills. errors. In about half of the cases the end user
have also obtained a couple of samples of Hafl&egarding “slew rate” specifications for capaciseems not to have had the information to even
DH-200 amplifiers “professionally modified” tors, there is no industry standard for this ratinglecide, with certainty, which component in the
claiming to use “high speed” WIMA capacitors.WIMA, for example, specifies this rating is for asystem is the cause of the problem. It is most
.6 volt input for 2 seconds. They do not specifannoying to us to receive the “wrong” piece of
hat happens when the rating is exceeded. muipment to fix when the problem was else-
hey blow up, distort (how much?), become resishere in the system, and | am sure it is annoying

Regarding the modified Hafler DH-200s, eachl
came to us because, after the “profession

modifications, they had blown up like a small A-,. . ) .
; tive, become inductive, change value, or whate the user too, as taking in the wrong part of the

bomb, and since the PC cards had been butchere . , .
Ver? Who knows? Thus you cannot compargystem to get fixed doesn’t make his systemwork

. . glew rate” rating from one brand of capacitor tagain.
repair recourse except to send the units to us for 9 P 9

. L ) nother because different manufacturersuse dif: ... .. . . .
our all new internal circuits, as we install new P ey dlFhus itis time to discuss in detail, how to trouble-
erent standards. A “fast” rating from one sup-

cards of our own design, and care not whether W o might be a “very slow” rating from anotherShOOt your audio system (no technical skills or

ashcan stock Hafler cards or ones Iook_lng “kgmanufacturer if a different testing standard Iéools required).
they had served as part of the street barricades In . . : . ) . .

) . E:sed. Do not neurose over the “speed” or “magiw/e will start by making a few basic assumptions.
the Russian revolution. In both cases, the P

%ualities" of the capacitors in your unit if theyWe will assume you have a basic system (phono,

cards were mangled with resistors standing fl, o peen selected for the following objectiveuner, preamp, amp, and a single pair of speak-
end and spliced together, oversized capacitors.

tacked all over the back of the cards, transisto(r:smena' er_s). We_ will start first to give methods to deter-
mine which component has the problem. We will

substituted of too low a voltage rating for reliablel. The capacitor must be the proper voltag% . - .

. . ) - - . .. ~then go into more detail so you can determine
operation, a huge input capacitor taped to the heat rating and value for the circuit application. hich section of that component has a problem
sink on one amplifier effectively coupled the  Far too often we have seen 250 volt rate@(/e will finally add in a fepw fills. so opu can '
output of the amp back into the input, makinga capacitors across 400 volt power SUpp"e?bcate robleﬁws i CrOSSOVErs e’uali;lers sional
Hafler DH-200 100 watt oscillator, not desirable,  for example. P . € » SIg

processors, bi-amped systems, and more com-

but it did make it sound different. o . . :

2. If the capacitor is not “biased on” in theplex systems. If you have vacuum tube equip-
In addition, the units were rewired with bizarre  circuit, in a centerline coupling applicationment, where, in most cases the problems are tube
magic cables, with typical “fuzzball” connec- for example, it must be non-polar type.  failure itself, you should be able to make most

tions (in one amp there were cold solder joint§ epairs yourself. In solid state equipment that is

both at the AC power switch and at the diode The capac!tor _must havg_adequate S.tab."'{)(ot user serviceable, at least you should have
. for the application. In a critical tuned circuit,
bridge). Speaker fuses were removed and the B+

smaller repair bills when you can tell the service
fusesinstalled ahead of the diode bridge, insuring

a highly stable mica capacitor may be " . -
4 : o man, “I believe the power supply in my preamp
S - required. Obviously, for non-critical
destroyed output circuits in the case of accidents
as then the supply capacitors would discharge

L is defective,” rather than having to say, “my hi-fi
applications, such as a .QE cap across a ; 9 Y, my
thru the output circuits before any protective fuse

. ; A .. hums, fix it.”
power switch, a inexpensive ceramic is just
blows. This however, wasn't what made us mad.

fine. Consider first, assuming you have a stereo sys-
tem, that except for power supply sections and

All other things being equal, the capacitor
- . hono stylus assembly, you actually own two
should be as physically small as possible for :
. e ) complete independent mono systems — a left
the given application. The predominate factor .
- . ..~ -channel system and a right channel system. Con-
determining the inductance of a capacitor is. .
) . ) ) Sider also that each system can be considered to
its body size, the inductance being aboutthe " . . ', . . ;
- e a “chain,” starting with the phono cartridge
same as that of a wire the same length as the . S .
bodv. Large capacitors add more undesirab end ending atthe speaker. If any link in that chain
Y- Larg p IS broken, the sound will be distorted or missing.

inductive transient trash to the circuit. This . .
onsider also that there are more “links” than the
may be the trash some golden ears actual?

What made us mad was that none of the “modi-
fied” Haflers actually had the “600 volt per
microsecond” slew rate capacitors they were
claimed to have. Yes, WIMA does make some
capacitors with a claimed 650 and 700 volt per
microsecond slew rate. However, not all WIMA
caps have this specification (see below for dis-
cussion of the validity of this specification) and
none of the WIMA capacitors used in the Hafler like in d ibing . itors.” Shain of components themselves — that each
mods had anywhere near the claimed specifica- K€ In describing “magic capactiors. interconnect cable and its fittings at each end are
tion. Some of the WIMA caps used were 0L DO NOT take the above as a complaint againsgditional links, and that there are switch con-
at 160 volt or 250 volt series MKP 10 whichWIMA capacitors. They are just fine and pricedacts inside the equipment that are additional
WIMA specifies to have a 100 volt per microseceompetitively with many other similar capaci-links. All must have electrical and mechanical
ond slew rate, not 600 volt per microsecond. Thers. Our argument is with those that misreprdntegrity for the system to operate. That sounds
input couplers were WIMA MKP 10 2j2F at  sent the properties of the WIMA capacitors, nopretty complex, and it is. However, remember
160 volt which has a 50 volt per microsecongith the quality or specifications of the productthat you have two “chains” (the left system and
slewrate. These are, for your information, metal-. . the right system), and as we will describe later,
ized polypropylene film capacitors (PC card“: inally, we have re::'entlygeen advgrﬂsementsf is is handy, as you can substitute “links” from
mount type) and cost about 20¢ each for the O.WQNDER C.APS '.nA udiomagazine binter- one “chain” to the other to determine exactly
WF and $1.25 each for the 24 values. Another nat}c?nal Audio ReV|eWn§smuch as all of OUr \vhere the “break” is.

Hafler “modification” had WIMA MKC 4 series Iegltlmate cgpacytor suppllerslwnl gladly furnish I I

4.74F at 100 volt metalized polycarbonate inquS Wlt.h engineering data, rgtlonal samples, artfdowever, before getting 'mto details, first, qO
capacitors. These, dear readers, have a 3 volt f@ran.tlty pricing, and also give us the. name anabt overlook the obviousMany, many service
microsecond slew rate, not 600! This, | claim, i ocation of the‘.source r’nanufacturerl(lf the partsalls r.1ave been made for problems as simple as
FRAUD! ! So, does using super wonderful 60GAe not made ‘in house’) we have written to IARhese:

volt per microsecond WIMA high speed Calloaci_requesting this same routine data from them
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1. Are allthe power plugs plugged into the AC
line? No electricity, no music. It happens all
the time.

2. Are all the speaker wires and interconnect
cables connected? They get accidently
knocked loose, especially stiff, heavy magic
cables.

3. Did you check the user replaceable fuses?
We have had many amps and speakers to
“repair” when the only problem was a blown
speaker fuse or amplifier fuse. Replace with
the same kind of fuse, never use “slo-blo”
fuses for speakers, the speakers will blow
first!

NOTE: Regarding fuses, DO NOT
DISCARD BLOWN FUSES if your
equipmenthas aproblem. Agood serviceman
can “read” a blown fuse and save time in
troubleshooting the equipment. Forexample,
a speaker fuse that has just “parted” usually
indicates a simple “too much power”
problem, and unless a driver has been
damaged, the cure is a new fuse and don’t
drive the speaker quite so hard. The other
extreme is a fuse blackened with the inside
elements splattered all over the glass tube.
This means a very heavy overload and
probably bung internal parts. Do yourself
and your serviceman a favor, save the blown
fuses, put them back where they came out
and give your serviceman this extra
“evidence.”

4. s the tape monitor switch set to “input?” If
it is set to “monitor” no source will play
except the tape deck playback. We have
fixed hundreds of preamps over the years by
simply switching the tape monitor switch
back to the normal “input” position.

Next, lets try and pin down and define the “strange
noises” your system may make (or not make) if it
gets sick. Itis much easier (and less expensive in
the long run) to service your equipment when you
can tell the service man, “there is a harsh high
frequency hiss from the left channel of my pre-
amp,” rather than, “my stereo is noisy.” You pay
for the service time, including the time to find out
where the problem really is. You pay less the less
time the serviceman has to spend isolating the
problem. Let’s try and define strange noises so
you can give your serviceman better and more
definite data.

A. HUM (A predominantly low frequency,
rather constant, “hummmmmm” sound)
further subdivided as follows:

1. Rather pure low frequency hum.
VERY LOUD!

Almost always an open ground on a
interconnect cable. RCA phono jacks
lose ground contact (the outer “tulip
shaped” contacts) before breaking the

hot (inner pin) contact and the resulting
“open ground” creates a very loud hum
which propagates through the entire
system. Turn off system and check all
connection cables. Phono input
connections and connections from
preamp to amplifier are most likely
problem areas. A culprit is “after-
market” magic interconnect cables
which may have out of spec foreign
made RCA plugs.

STEADY, ANNOYING, (but not
deafening) HUM.

If the hum does not change when you
turn the volume control up or down

(always there even with volume control

all the way down, and does not get
louder when volume control is turned

up) then probably a power supply defect
inthe power amplifier, mostlikely a bad

power supply capacitor.

If hum gets louder when volume is
turned up, and goes away (or nearly so)
whenvolumeisturned all the way down,
then hum is probably from one of the
source components. Probable causes:
Bad phono ground wire connection;
phono cartridge interacting with AC
field from turntable; turntable located
too close to power amplifier; bad power
supply in tuner or tape deck; AC power
lines located close to and parallel with
interconnect cables; hum in source —
actually on that particular tape, record

or FM broadcast—not unusual; gremlins™

- call exorcist!

Hum with additional “buzz” — “ratty”
sounding hum. If not resolved by the
discussions above may be caused as
follows:

GROUND LOOPS.

There should be one, and only one,
ground connection between each
component. In almost all cases, this
connection is made thru the ground
(outer shield side) of the interconnect
cables. Adding an additional wire
grounding the chassis together (such as
with the third “ground wire” of some
“magic interconnectcables”) may create
a second ground path and a ground loop
hum. In some turntable setups it is
necessary to disconnect the phono
ground wire to minimize hum.
Depending on internal power supply
decoupling in the components, the
orientation of AC power plugs may
reduce ground loop hum. Experiment.

RFI (Radio Frequency Interference).

A nasty, difficult to resolve “buzzy”
hum caused by the equipment or

connection cables picking up
electromagnetic interference. It may
come and go at different times of the
day, depending upon whenthe offending
source is operating. A few possible
causes are: Poorly shielded interconnect
cables (a full braid shield is much better
than a spiral wrap); poor contacts (clean
all possible mechanical connections with
Cramolin Red); actual physical routing
of cables can be changed to minimize
RFI pickup; use of unshielded magic
cables; operation of illegal radio
broadcast equipment nearby; operation
of a home computer nearby; operation
of micro-wave oven; defects in power
lines nearby (an arcing distribution
transformer can radiate trash over a
several block area); use of interconnect
cables with a separate ground wire but
with only one end of the ground wire
connectedto avoid ground loops —which
makes the ground wire into an antenna;
oscillating power supply in DC servo-
drive turntable; poorly designed
components with excessive bandwidth.
In general, well designed equipment
with well shielded and maintained
interconnections will be reasonably free
of RFI problems. Determining where
RFI is getting into your system will be
discussed next month.

Another cause of “hum” is because it
doesn’'t know the words.

HISS (A predominantly high frequency,
rather constant, “hissssss” sound) further
subdivided as follows:

1. A harsh hard hiss, at very high
frequencies (combined with a tendency
in your system to have tweeters fail and
amps blow up for no good reason).
Caution! You may have an oscillating
component! Unstable amps or preamps
may be dumping lots of component
damaging ultrasonic trash and all you
will hear is a small hard hiss. Acommon
cause is non-engineered “modifications”
such as substituting ICs in op-amp
preamps that are not stable in the
application, adding large “magic”
capacitorsto PC cards where they couple
outputtoinput, improper lead placement
inside components. External causes can
be having input cables too close to and
parallel to output cables, adding
“destabilizing” loads such as highly
capacitive electrostatic speakers, using
“low-inductance” speaker wires with
amplifiers designed to be stable only
into the normal inductance of a standard
speakerwire, old components, originally
only marginally stable, that have finally
turned into oscillators (old stock Dyna
St-120 amps are a good example of a
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bad example). Carefull A servicemanand mailing costs, and the two to three days@ne of our subscribers has informed us that
may not be able to “see” the oscillationanonth it takes to compose this, it isn't a monefWonder Caps” are imported by Reliable Ca-
on a hobbyist grade oscilloscope as itmaker. | am doing it because | think it needs to bgacitors, Inc., 7409 Bellaire Avenue, North Hol-
may occur at a higher frequency thardone and nobody else has. However, | will raisiywood, California 45223, phone 213-983-1970.
the operational bandwidth of the scopethe price ofAudio Basicgo $15.00 next year. | | have of course written to Reliable Capacitors
Another possibility is impending snakewill accept subscriptions for next year at thelirectly, requesting the same engineering data as
attack. $12.00 price until December 1, 1982. A note witmequested from IAR. Unfortunately, no answer
a $15.00 check telling us “subscription renewalhas been received from this company either. Stay

2. ::cf;[)errr\’p;\::i?e%r-\/t\)/iatlrr\] i hsI;S)Zttesrom'l'er::?stm do. Thanks. [1990 note: The subscriptiortuned for further information if and when we
. - ~price is now $16.00 per year]. receive it.
the sound of a defective (noisy) part |rP $ per year]
a component. Most likely a noisy IC, Zawt Vaw Alstine Now, back to How to Troubleshoot Your Audio
noisy tube, followed by noisy resistor, System. Rereadudio Basicdlumber Nine again
noisy discrete transistor, andleastlikely,  YOLUME ONE NUMBER TEN please, to refresh yourself on the kinds of strange
noisy capacitor. OCTOBER. 1982 noises your system may produce. To continue,
3. Low level, very soft, very smooth hiss ! we will mention the final kind of strange noise,
. (the sound of a distant waterfall). If theFirst of all a follow up on “Wonder Caps.” We and attempt to define it
levelis below that of your records, tapedn€ntioned last month that we had written ¢, pISTORTION (Fuzzy, garbled, unbalanced,
and FM stations, itis the normal residualternational Audio Revieasking for engineer- 54 or raspy sound)
noise of a clean audio T . )
component | ANTENNA" 1. Fuzzy distortion, present
P ' k only on phono (or tapes made
NOTE: You can actually R fromthatrecord player) probably
use normal hiss to evaluate STYLUS ASSEMBLY o A LEFT CH. vour | Toner indicates a dirty stylus assembly
your system. Agood source ; ) P, FRONT END P RIGHT CH. suppLY | T or damaged cartridge.
is interchannel FM tuner i ) =t .
noise, in mono, with any b/ Acquire a good stylus
mute ,circuits of:f. Use the HEADSHELL WIRES PHONO PREAMP} / LINE PREAMP cleaner_ such as th(_e Hervic
hiss to adjust tone controls <] e /73 LEFT CH. POMER Professional Electronic Stylus
PREAMP  Cleaner, the Discwasher stylus
and any speaker controls A A —— ' : YT
for the Smoothest. most HEADSHELL g -2 & /P ' cleaner, or the Audio Technicia
o ARM CONTACTS” o stylus cleaner and keep your
natural sounding hiss. ./ | | We h had
Using hiss as a source isan [l SPEAKER TERMINALS (S:g rtl:i?jc ee Sa T(.eturene(?\?‘?)r ‘E‘ire n:iirf,]y
easy way to find defective S e when ?he onlv problem WF;S a
driversinaspeaker system. . RT/& ~ P i ﬁ%ﬁsa di | y P
It will also help you “cull SEAY A NN Inty stylus.
out” poor speaker systems, AR, INTERCONNECT / N Examine your stylus for
astheywill sound “peaky.” / AN unnatural bends inthe cantilever,
Any tendency toward poor ] + b + or a cantilever not centered.
dispersion will Show UPHEES s o st Mot - istorti
. . . . ECTIONS
immediately with hiSs aScoNTROLS NOT SHOWN) O O ;z)érticulaﬁ;c?rw\ea \;E;g?r']%?e’s
the source of signal to th : ; s
speaker. ’ %SDEH%EHﬂg? o0 piano, and other percussive
Ry C RaGHT GROUND instruments, “in time with” the
C. SILENCE (no sound at all) BLUE OR BLACK = LEFT GROUND ‘ music is most likely a defective
Refer first to the don’'t overlook speaker - a voice .Co'l coming
the obvious sectionin the second LEFT SPEAKER RIGHT SPEAKER apartand rubbing in its magnetic

column of page 24. If that fails,
wait until next month when we > INTERCONNECT CABLE

will

troubleshooting the system.

Next month we will continue, discussing DIS-,
TORTION, troubleshooting the system (com-
plete with a few useful sketches), and finall;yv

discuss

don't like the way my system sounds today’
syndrome. It happens in my system too.

gap, most likely on the woofer or

mid-range cone, rarely in the

tweeter. The cure is to have the
defective component repaired or
replaced.

3 HOT (INNER WIRE)
GROUND {OUTER SHIELD)

continue with cg 2 Lo % Ty Y //"%’j’?;

ing data on “Wonder Caps,” the same as we 3. Garbled soundis probably an electronic
ould do with any other professional parts sup- component failure. It can be further

Plier. Evidently the request for engineering data subdivided into:

(as contrasted to magic wonderful subjective
sonic qualities) scared them off; we have had no
reply from IAR at all. Any credible supplier will

that most vexing problem of all, the “
Garbled output always there, no matter
if the system is played loud or soft, and

It's about that time of year for those of you withpromptly answer requests for engineering data
a one year subscription Audio Basicdo start on the parts they supply. Sorry folks, magic

thinking about renewing your subscription if youclaims and non-answers are not credible. We will
are happy with this newsletter. | can tell you thatontinue, in the absence of credible engineering
the $1.00 per issue is not a “break-even” propdaformation from IAR, to use engineered parts

sition for me. Between first class postage (I arfrom credible suppliers.

not interested in government subsidies) printing

no matter what the source is - phono,
tuner, ortape. Thisis probably aninternal
defect in the power amplifier or output
section of the preamplifier.

Garbled sound thatis only on one source
(such as distorted on tuner, but not on
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phono) is most likely a defect in that
particular source.

Garbled distortion that only shows up
when the system is driven very hard
may just be amplifier clipping or
speakers saturating. If this happens with
you, and you blow tweeters or other
speaker components regularly, you need
a much more efficient speaker or much
more powerful amplifier, or both.

Garbled sound that seems not to be there
at low levels, but shows up when the
systemis only driven at normal levels is
probably the amplifier breaking down
under stress and indicates a repair job is
in order.

Unbalanced sound either in frequency
or channel balance can be further
subdivided:

Afrequency imbalance (no highs, or no
bass) is probably a blown driver in your
speaker system. If you listen with inter-
channel hiss from your FM tuner as a
source, you will probably discover that
one (or more) drivers in your system
have no output at all.

It is also possible that you have your
tone control settings way off, such as a
problem we once had with a client, now
known as the “fat thumb” syndrome.
On the stock Dyna PAS preamplifier,
the on-off switch is located close to the
right channel bass control. We had a
client that called often to complain that
he either had “no bass” or “too much
bass” in his system. When he brought
the components out for us to check, we
could find nothing at all wrong. It was
driving us crazy until 1 happened to
watch him turn the system on in his
home. He had big hands, and in the
motion of turning on the preamp, was
accidently rotating the right bass control
full on (too much bass). Of course when
he turned the system off, his thumb hit
the bass control and rotated it full off (no
bass the nexttime the system was used).
Don't laugh, it may be happening to
you. Check your control settings each
time you use the system.

In many preamplifiers and receivers
with tone controls the marked “flat”
positions may be far from flat, causing
large frequency response errors from
channel to channel. The only way to
check is to have your unit examined on
a test bench and have the tone control
knobs set so that the “marked flat”
position really is flat. On some older
preamps, such as Dyna PAS-3 and Pat-
4 units, this may be impossible to do,
due to variations in the tone control pots

themselves. This is one reason we tak&nyway, if by now you have a better idea of what
the tone controls out of circuit on thesekind of problem you have, by better identifying
units, so that we can get exact channel ine kind of nasty noise your systemis making, lets
channel balance. now set up a systematic method of how to find
Left to right channel imbalance is mostwhlch componen_t, and Wlth luck which part of

- . that component, is causing the problem.

likely a phono cartridge problem,

assuming the problem occurs on phon&xamine the sketch on this page in which the
only. A phono cartridge will only have basic links in your left channel and right channel
equal output from both channels if theaudio “chain” are identified. Consider that it is
cantilever is properly centered in thepossible to swap links from channel to channelto
pole pieces. If your anti-skate adjustmentind the broken link.

is off, the stylus will be “pulled” to one .
L ty P . CAUTION! Make sure the system is turned off
side (sometimes permanently) and will - .
! before changing any connections. Also make
cause a channel imbalance. h ; )
sure all connections are properly made in the first
Another culpritis a mistracking volume place, (no channels reversed, no speakers out of
control. The volume control inside is phase).
actually two separate potentiometers on, I
. . irst, | will give you an example of a couple of
one shaft, mechanically linked together. roblems. and how thev are located
Itis difficultto make two controls exactly P ! y )
the same, and there is always somfn the first example, we will assume that the left
mechanical “slop” in the linkage. It is phono preamp section of your preamplifier has
not unusual to find 3 dB errors (or more)gone bung, a Wonder Cap has shorted out in its
between the two sections varying withcircuit and the output of the left phono preamp is
the volume setting. This can cause onehorted to ground (dead). When we turn on the
channel to have half the output (or lessgystem, what will we hear?
of the other channel, again varying with

the control setting. Many people blameWe will have no sound out of the left speaker

the balance control for the problem when, and only when, the system is switched to

because they have to turn it off of centePhono and we try to play a record. At this poir_1t

to getthe channels to have equal outpuwany people take their left speaker in for repair,

This is an effect. not a cause AImospecause it “doesn’t work on phono.” This makes

always, it is the \,/olume contro.l that iSservice technician’s hair turn prematurely grey.
) ’ A 1 1 ')

mistracking, so that the balance contro /& Won't do that, will we?

has to be adjusted to “make up for thedK, you have turned on the system and put on
tracking errors” in the volume control. you favorite disc, and sob, no sounds from the left
In the preamps we build, we eIiminatesPeaker' So the fII’S't “,‘".”9 to d? Is to f”rf‘ the

volume up real loud, isn'tit, more “power” might

the mistracking problems by using Noble . C
stepped precision controls, in which thernake itwork again. Right? WRONG!!! Murphy

steps are matched film resistors and the?y's .this is. When the channel dropout will cut
mechanical linkage is very precise. The! ack in again, JUS.t long enough, at full power, to
all track within a small fraction of a dB Iovyypurwoofer (|m.ported frgm Yakland)across
and give us exact left to right channefhe living room and imbed it into your spare box
balance. of Hungarian vacuum tubes, the channel will shut

off again permanently, but not before melting
Achannelimbalance can also be causestl.27 meters of Fulton platinum cable and turn-
by out of tolerance parts in youring your Stasis amplifier circuits into chaos am-
equipment. To have the same gain fronplifier circuits.

both sides of your system the gain he first thi 4o hi q q
determining parts must be matched t(:)r e firstt |r.19.to olsturnt Ings down and go
each other. In one Hafler DH_lolthrutheprellmmarycheckoutllsted|n Issue Nine

: f Audio Basicslf something smells “funny” or
reamp we examined recently, one o ) .
fhe sEpposedIy 2700 pr RIAA |ff)there isloud humor a harsh hiss, shutthe system

capacitors actually measured about 2406fﬂ

pF. The same part in the other channeh this case a careful inspection finds nothing
measured nearly 2900 pF. This is nearlpbviously wrong. All the phono headshell wires
a 20% difference from one channel taare solidly installed, no dirty headshell or arm
the other and obviously the phono phaseplug interconnect connections, and nothing seems
gain balance was adversely affected. lfo be on fire. We try the system again, carefully,
is not unusual for the large 1000 ohm Zind yes, there is no music from the left speaker.
watt gain set resistors in a Dyna St-70Next, we switch the preamp to FM tuner, and
amp to be “cooked” 50% out of hurrah! there is music undistorted from both
specification by heat and age. This togpeakers!

causes a large channel imbalance.
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What now do we know? We know the problem iium gets louder when we turn the preamp vobswapping the inputs from one of the sources (say
not with the speakers (both work fine), not wittume control up further, and gets softer when weM tuner), left to right, at the preamp input. If the
the power amplifier (both channels work fineturn the preamp volume all the way down, and idefect was indeed in the source it would then
with tuner as a source), not with the tuner (itthere both on phono and tuner, but much loudéchange channels.” If after the source, it would
playing), not with the speaker wires, nor the linen phono. Where is the problem? Helpful hintnot change channels. In this case, the problem
or power supply section of the preamp (for itast week you built a new external regulatedvould not change channels.
works with a tuner input). We know the interconpower supply for your preamp using specia\IN
nects between the preamp and amp, and frofalve King” supplied parts kit, which features right side of the amolifier and the problem
tuner to preamp must be fine. Do we know tha800 volt rated capacitors across your 400 volt Dzé;]ar? ed to the other speaker we thenpknew the
the phono cartridge works? Nope, not yet, letegulator (you don't believe it? — you should se€ eagers were OK forpeach laved when con
find out. the schematic and parts list a client sent me! 'thed 1o the left side of the ar%ph/fier When We-
Shut system off, and interchange the leftand rigﬁéﬁ?’ iﬁéovgzcgfsan;%p:i)weléSggﬂyelzt?;gr?h%-wapped the interconnect cables at the amp in-
phono interconnect cables at the phono inputs 0r|1rCl'Jit is causing the humpg'he owgr amp is Q}QUtS from left to right and the problem again
the preamp. Now the left phono channel is fe@or it doesn't hl?m as Ioua whepn the reF;m ichanged channels we then knew that the ampli-
into the right phono preamp and the right phonﬁjrned down (if the hum originated in t?]e ovp\)/eﬁer was working, as the left amp channel was
channel is fed into the left phono preamp. T””;}m lifier it would sta atgthe same Ie\f)el noworking originally, and now the right amp chan-
system on and try a disc again. If the defect Wé}ﬁaﬁer V\;here the regm volume was set grel is working when driven from the leftintercon-
anywhere in the phono system itself (cartridge, , . P P . nect cable. Thus, both amplifier channels are
. . ~2Yyhich source was selected). The humis louderon .
headshellwires, arm contacts, internal armwires L vy]orklng.
. . hono because the phono circuits have muc
interconnect plug, or interconnect cables b%. : L o ) . -
{ghergalnthanthellne circuits, and amplifies alit this point, we have eliminated the phono
tween the phono and the preamp) then wh -
would happen? Think about it (22?) rashonits supply feed about 20 dB more than tlgstem, the FM tuner, the speakers, and the
ppen: B line circuits do. The problem is most likely theamplifier from being the problem. The only thing
Time’s up! Obviously, nowthe left speaker wouldoower supply because it is common to botkhat is left is the preamp, and it must go in for
play, and the right speaker would be dead. Whghannels, and the problem (hum) is common teervice, correct?
because if the “broken link” was in the phondooth channels. It would be very unlikely to have ave we overlooked anv other possible “do it
cartridge arm system itself, there would be ntwo separate and identical problems occur at tlll_%)urself“ tests? Yes. we r):ave' Le?st one more
output from its left channel, and whichever charsame time in both the left and right audio charifswa . remem.berin, thattheiﬁtercor%ectcables
nel of the preamp phono section you hooked theels — about as likely as getting two flat tires og1 P | | gl' ks that be defecti
“dead” input into, would have no output. How-your car at the same time from different cause 'Stn;izve;iﬁrebzzi 6'12 (fri iia:ns%ythzt treuffi '\;]et'
ever, inthis particular case, the left speaker is stillne most common power supply problems arg K ryt dg 4N | ? h gt
dead on phono. This does give us some worth¥oken ground wire connections, defective filtePPEAKEr Its ead. tOWbIeSI fst\;vap hte aT“pb ?
while information. We now know the phonocapacitors, defective regulator transistors, andt iiim}%'gﬁ;ceon;?mcaenzs ISIOWOVCS fin?jq;l;t’thl:e
cartridge and tonearm system and its intercorido it yourself’ modifications, improper ground- roblem chan Zs charr)mels.a ain. the left speaker
nect connections are just fine. Why? Because tfiteg. P 9 gan, P

riaht hono channel worked when oluaaed int is now dead. Interesting! What does this tell us?
gntp €N PIU9GEd INQ, ¢ third example, the symptom is no soun@lothing yet, but now, lets swap the interconnects
the right phono preamp (the original situation)

from the right speaker. This is true both on phonieft to right at the power amp inputs too, so that the
and now the left phono channel works when ) :
. . nd tuner. When we connect the left channégft preamp to amp interconnect cable is com-
plugged into the right phono preamp — thus bot% K . he riah lif . o
hono channels from the record player work speq er wires to the right a_mp| ier output, ant_rbletely on the right channel, and the right inter-
P " the right channel speaker wires to the left amplieonnect cable is completely on the left channel.
We now know where the problem is by a procedter output, we then get no sound from the lefivhat happens now? We find that now the prob-
of elimination — the only thing left is the left speaker. We then put the speaker wire connelem does not change channels, the left speaker is
phono preamplifier section of the preamp, ofions back as original and again, no sound fromtill dead! We now know that the preamp is
possibly a dirty switch contact in the selectothe right speaker. We then swap the input connegrorking fine! Now the right preamp channel is
switch inside of the preamp that selects the outptions to the power amplifier (left input intercon-driving the right amp and speaker channel and it
or input of that section. If you have some technirect cable to the right amplifier input and righis playing, and originally the left preamp channel
cal ability, clean the internal switch contacts withinput interconnect cable to the left amplifierwas driving the left amp and speaker channel and
Cramolin Red, if its a vacuum tube preamp try #put) at the amplifier end only. The problemthat was playing. Thus, both channels of the
new left phono preamp tube(s), if its an IGagain changes channels —no sound now from tpeeamp are working. What is left that is causing
preamp with socketed and readily available ICkeft speaker. Do we now know that the problenthe problem? The only remaining link (and the
(many standard types can be found at Radie in the right audio channel of the preamplifierbroken one) is the right channel preamp to amp
Shack) try a new IC. Make all changes with th&Ve recently had a preamp come in “for repairinterconnect cable (now located on the left chan-
unitunplugged from the AC power line, of coursebecause of this decision. The owner didn’t bothetel). Our $99 set of magic Hillbilly Cables (im-
If all else fails contact the manufacturer foito contact us firstfor trouble shooting help befor@orted from Yakland by the Magic Wire Com-
service recommendations. By the way, the manteturning the unit. Lets look at what we do knowpany at a cost of 39¢ each) have fallen apart
facturer won't to be too happy to see his perfectigfter the above procedure. internally and the inner (hot wire) is open. If the
good unitreturned chock full of Wonder Caps, s . g{qound side (outer shield) would have been open
- . . he problem was a dead right channel. Inasmu .
pull them and reinstall the originals (you did save _ . we would have had a completely different prob-
as it occurred both on phono and tuner, we can

S > -
them, didn tyou_. ). _In this example, when you tryassume the problem did not originate in cither (HEM: @ very loud hum.
the preamp again, it now works. Do you remem-

. . hono player or FM tuner as the chances dfhe cure, of course is a quick trip to Radio Shack

ber it was a shorted magic cap that was thHe_ . : . . .
. . aving a right channel defect showing up in twdor a new set of interconnect cables and the
problem in the first place? . R - . . . .

independent sources at the same time is highdystem is back in business. Our client who sentin

In the second example, we have hum from botmlikely. We could have tested this further bythe “defective” preamp mentioned above, got to

speakers (a simple, ordinary hummmm). The pay more. He paid $20.00 for a bench checkout,

hen we swapped the speaker leads from the left
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return shipping, and for a new set of interconnegbur own system, as both channels are dead. Sofriendly reminder and thank you. First, | appre-
cables. Time to check units that are not defectiweou borrow a friend’s identical amplifier (its oneciate your support shown by the large number of
doesn’t come free at any shop, and its kind aif those DC to light jobs) and substitute it forsubscription renewals that have already come in
difficultto provide free warranty service on equipyours in your system. When you turn the systeritom my note in Issue Nine. Again, you may
mentthat has no problem. In this case a phone caii, there still is no sound at all. You take yourenew your subscription for another year for
would have given the customer the data to finfliends amp back to his system and try agai$i12.00 if you get your renewal check to us by
the bad interconnect cable and saved him and tere. There is a momentary loud hum from botbecember 1, 1982. After that date the price for 12
time and money. of his speakers, and then his system too is comronthly issues will be $15.00. Please get your
é)letely dead. You still don'’t give up. You haverenewals in soon. Consider that perhApsio

| am going o leave you with a p_robl_e m 1o solv another friend with a similar system. You takeBasicsmight also be a unique and low priced
for yourselves. In fact lets make it a little contest.

: . . o your speaker systems over to his house. Yddhristmas Present for an audiophile friend. We
I will extend yourAudio Basicsubscription for g . o I, . L L
. ) c?nnect them to his identical amplifier (keepingyill include a note to gift subscription recipients
two issues, free, to each current subscriber tht% . . S ;
. . e left speaker on the left channel and the rigelling them who was thinking of them, if you
sends me a written solution of the problem : L .
: ) . - $peaker on the right channel). You turn on higive us adequate data. Let us know if you wantthe
including logical method of solution, before ; . . O o
November 20 1982 system. There is no sound from the right speakagift subscription to start with issue #1 (we con-

! ’ but the left speaker still plays. Should you stop atider the years past issues each to be non-dated
The problem s as follows: You have come homthis point? What has happened? What was tlaed useful) or with the current issue. We will do
and turned on the system (on FM tuner) and finariginal problem? What is the problem now4t the way you want it, and, if the gift is to be for
you have no output from the left speaker. You tryVhat will happen if you swap the speaker wireghe back issues, we will send the packet to arrive
the phono system and still no left channel outpuggain (left channel to right channel) on the systeivefore Christmas if you so instruct us to.
Youignore the preliminary advice giverfindio  your speakers are currently connected to? List & Ve At

lan FHlotine

Basics Issue Number Nine. You proceed toof the defective components that now existin th
troubleshoot exactly as shown in our example #Bree systems (if any).
VOLUME ONE NUMBER ELEVEN

start!ng atthe bottom of page 27. You find, alﬂelrwill publish the solution next month, along with NOVEMBER. 1982
the first step, that when you turn on the system,“ﬂow chart” to further help you with the logic ’

there is a momentary loud hum from the righ?

. =" of audio system troubleshooting. Our intent is tQyy; i i
speaker, which then stops, and also there is it Y! 9 Pwill start this month with a further follow up on

output from the left speaker. Now there is ngo e YO know more about the way your systemyonder Caps.” Although we have heard not a

. works than the people who sold it to you do. i i i
sound from either channel on any source. Yol peop y word to date from International Audio Review,

now cannot troubleshoot further (you think) with
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we are pleased to report the local factory repre-
sentative of Reliable Capacitors did call on us
regarding our request for information.

Itseemsthat Reliable Capacitors is an established
U.S. company that does make their own capaci-
tors — not a jobber for an “off-shore” capacitor
company as so many are. We were given a data
book on their parts.

The particular capacitor that others are buying
from Reliable and calling “Wonder Cap” is their

PPMF series metalized polypropylene capacitor.
We have samples on order and will report further.

One interesting characteristic of the “Wonder
Cap” is that it is not a non-inductive capacitor.
Thus some of its “sonic” characteristics may be
the added inductance when this type of capacitor
is substituted for a non-inductive capacitor. Keep
in mind that added inductance is not desirable in
agiven circuit, and is destabilizing. Thus some of
the golden ears may be hearing differences, and
since “different must be better,” may be assign-
ing wonderful sonic qualities to added garbage.
Again, this is to take nothing at all away from the
real characteristics of Reliable Capacitors, each,
we assume, will meet their specifications.

One other point, the PPMF series metalized
polypropylene capacitors are physically large.
They are high voltage (200 and 400 volt) and low
capacitance (.001 to 10F). Thus they are suit-
able only for typical vacuum tube circuit applica-
tions, as are almost all plastic film capacitors.
Inasmuch as vacuum tube circuits are basically
“stone age” designs, | doubt if you will find many
PPMF caps in our circuits.

Now, to return to Basic Audio System Trouble-
shooting, and for the results of last month’s
troubleshooting problem. | am a bit disappointed
in my readers, to date (11-17-82) | have received
only three entries, and of those, only two correct
answers. The good news is that the two correct
answers were done so thoroughly that | am going
to reprint them here, as they are both done better
than | could relate the solution. Dan Kolton
(Michigan) sent in the detailed written response
which follows, while George Reynolds (New
York State) answered with a five step sketch
diagraming the problem correctly. Refer to the
sketch by Mr. Reynolds in reading Mr. Kolton’s
answer.

“Dear Frank, Your little trouble shooting
puzzler sure gave me fits for a while, but |
think I've got it solved. | had to draw five
diagrams to represent the five steps, and
label components, color code wires, etc. ,
before I figured it out. The only two obvious
things that struck me at first glance were that,
a) the left speaker in system 1 was OK from
start to finish, and, b) the right speaker in
system 1 was OK before it was hooked up to
the system 1 power amp left channel through
its original speaker cable. | was thrown off
by the “loud hum” for a while, because it

suggested to me an ungrounded interconnect
cable. However, | couldn’t find a way to
make thatfit all of the steps.” (Ed note: Many
power amps make a “loud hum” as they
blow up and go DC offset.)

In any case, here are the answers to the
guestions you asked:

« Should you stop at this point?

Only if you don’t want to fry more
speakers and power amps.

* What has happened?

The left channel speaker cable in the
original system has somehow been
shorted. Maybe someone set a chair on
your zillion strand litz wire. When you
turned the system on, the short took out
something in the power amplifier left
channel, so that it was putting out full
bore D.C., butthe shorted cable protected
the speaker from seeing it. Now, the full
bore D.C. was fed through the perfectly
good right channel speaker cable, and
fried your right speaker. At the same
time, the shorted left channel cable
connected to the previously good right
channel of the power amp makes it go
the way of the left channel. You didn’t
hear it happen because of the short that
made it happen.

Since younow have a shorted left speak
wire, and a fried (shorted) right speaker
you are going to make your friend’s
amp just as sick as yours, as soon as y!
hook it up and turn it on in your system.1.
Then you are going to fry his speakers
by putting his amp (now with two DC
offset channels) back into his system.
This is how | knew that the original
speakers were not fused — a short was
necessary to blow that channel of each
power amplifier. You say you took the
fuses out because the reviewers ir?'
Absopure Loudmagazine said your
speakers would sound better connected
directly? How does it sound now?

Finally, you put your shorted right
speaker in your second friend’s (former
friend?) system and fried the right
channel of his power amp. You mightas
well swap speaker wires at the power
amp on his system, so you can blow the
other channel also (by connecting it to
your shorted speaker) unless you thinl§
you've done enough damage already.

« What was the original problem?
Shorted left channel speaker cable.
*  What is the problem now?

Shorted right speaker from your system
has blown right channel of second
friend’s power amplifier.

« What will happen if you swap speaker
wires again?

You will blow your second friend’s left
channel power amp by connecting it to
your shorted right speaker, and his blown
right channel will fry your still good left
speaker.

* List all the defective components:

Your system: Left speaker cable shorted.
Both channels of your power amp blown.
Right speaker blown (shorted).

First friend’s system: Both channels of
his power amp blown (full DC offset).
Both of his speakers fried.

Second friend’s system: Right channel
of his power amp blown.

If you stop now, you won't blow the other
channel, or blow the second friend’s speakers
by connecting them. | am not sure exactly
what might cause the power amp to go to full
DC output when forced to see a short, but |
had a Crown DC-300 that fried some Bose
901’s long ago when this happened because
one side of a fuse holder had an intermittent
connection (when open, it went to full DC).
Obviously, Crown expected both fuses to
blow if the amp was shorted. That would
have been OK”

What can | say, obviously if you need a friend to
Fﬁelp you with your hi-fi system, it would be nice
to have Mr. Kolton or Mr. Reynolds to call on. A
(%w other notes regarding the problem.

Obviously the problem could not have
originated upstream of the shorted speaker
wire as then the previous component would
have “forced” distortion or noise from the
original left speaker asitfried. This eliminates
tuners, preamps, turntables, etc. from
consideration.

The left channel speaker remained good as it
was “protected” by the shorted speaker cable
ahead of it. All the current went thru the
short, whichwas in parallel with the speaker.
Thusthe original speaker never went “humm”
— the sound of the power amp blowing,
because all output of the amp was shunted
thru the shorted cable. Note that defective
amplifier channels did make subsequent
speakers put outa momentary “loud humm”
before they fried.

Many DC coupled amplifiers, when they
fail, exhibit dead shorts from their power
supplies, thru the shorted output transistors,
into the speaker load. The resultant direct
current, at several amps, along with lots of
ACripple as the supply is sucked down, does
fry woofers. Again, many fried woofers do
failin a“shorted voice coil’ mode, so that the
woofer then presents a dead short to the next
amp connectedtoit. The cycle canbe endless.
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4. Obviously all ofthe damage could have beepower amp fuses ahead of the power supply (tleentest of last month, the user had done nothing
prevented (exceptfor the first blown amplifierAC line fuse). These fuses are designed to withbut install a one ampere quick-blo fuse in each
channel) if the person had followed our basistand a substantial over-current for a limited timepeaker line before proceeding, he would have
rules in Issue #9 and had inspected all of hi® allow, for example, a power supply to chargeaved all the rest of the equipment from damage.

connections and cables before going furtheup. They fail when their current rating is ex-

X
It is much better to find the chair leg on theceeded on a constant basis for a few seconds. Tﬁl%::’(\:,

Litz wire first, rather than last. kind of fuse is no protection at all for uses such %'Q
dspeaker line fuses. The slo-blo fuse will stand th

5. Afurther hintwas available to you if you ha : -

. ver-current long enough for your voice coil or
remembered what you have previously rea§m lifier output transistors to fail first, thus pro-
in Audio BasicsWe described part of this P P ' P

exact problem inudio Basicélumber Eight tectlpg the slo-blo fuse. The good newsis thqt yo
. ) . won't have to buy a new fuse, the bad news is th
(constraint #2). Read it again, you saved

meou will have to buy new speakers
$800.00 (400 subscribers x $2.00). Y Y P '

Again, why this problem? Because it can and has
happened and there is no need for it if you us

e . . .
lttle logic with your system type of fuse has a simple straight or slightly curl

thin wire inside it. It will blow very quickly at the
How to Troubleshoot Your System, continued. Ilightest overload. Obviously, this type of fuse
you notice a problem with your system firstwon’t work as the main AC line fuse in a power
quickly notice what kind of a problem it is. Is itamplifier, the turn-on current surge as the powex
hiss, hum, distortion, or no sound at all? Nexgupply capacitors charge will blow it every time.

note if it is a single channel problem (and whictMany amps have come in “for repair” because
channel) or a problem common to both channelthey “keep blowing fuses” when the only prob-

Next, turn the system off! Think about the problem was the wrong kind of fuse was used. In
lem with the system shut down, not while it ischecking fuses, do not overlook protection fuses
busy frying your speakers. built into the back panel of your speakers. We

have had several Polk 10 speakers returned for

Which source were you using when the probler,rbloWn tweeters” when the only problem was an
occurred? Remember that too. Make a few quic&)en 1 ampere tweeter fuse

notes as things can get confusing. Its a bit like
playing “Clue” - Itwas Miss Peachin the ConserRegarding fuses, the following is a small chart
vatory with the Rope. showing the maximum continuous average power

N hatth bl diobe.fi these common quick-blo fuses will handle, as-
0 matter whatthe problem seemedto be, first ming an eight ohm load. If the load is four

over every interconnect cable and _speaker WiShms, the power handling capacity of the speaker
inch by inch. Make sure every cable is plugged iBse is cut in half

the connections are solid, and that there are no )
stray wires shorting together or to a chassis in the
wrong place. Do this with the system turned off!
Chair legs and vacuum cleaners do short out
speaker wires. Stiff interconnect cables do pop
out. Fuses do let go of old age. Cartridge pins do
corrode and go open. Stylus assemblies do get
“dusted off” by the cleaning lady. Every service
agency has heard, many times, the phone call
from someone starting with, “We had a party last
night and now my ——,” or “I lent my stereo to

afriend over the weekend and now——"We get o
that phone call at least once a week! Note that it is absolutely useless to “overfuse” a

speaker or amplifier. The largest speaker fuse
Anyway, if you are suspicious of an interconnedhat should be used with a 75 watt class amp is 3
cable or speaker wire, replace it. Replace arsmpere, for example. You may assume that a two
speaker wire that has a splice in it with one longiay system should not be fused heavier than 2
enough to reach. Any Radio Shack store hasa@npere, and a large three way system not heavier
good supply of speaker cable or interconneghan 4 ampere, in the absence of data from the
cables. Replace any multi-strand weave typspeaker maker.
speaker wire in any event (the “Cobra Cable” . . o
type) under the general principle that Murphy» When checking fuses in your preliminary
says that if they have not yet shorted out they af&SPection of your system, you find thata speaker

going to soon, and in the most damaging Waguse oran amplifier output fusg has blown, re-
possible (re: trouble shooting problem). place it with a one ampere quick-blo fuse for
further testing purposes. The one amp fuse will

Check all user replaceable fuses. Note that thefigld for music played at low levels, but will blow
are two kinds of fuses. In general “slo-blo” fusegjuickly if there is an amplifier or speaker fault,
(ones with a “spring” inside the glass envelopeprotecting the equipment better than a heavier
are used in applications in which there is asigniffuse will do. If, in the troubleshooting problem
cant “surge” of current at turn on, such as main

One Ampere 8 watts
Two Ampere 32 watts
Three Ampere 72 watts
Four Ampere 128 watts
Five Ampere 200 watts

NOTE: Power = current squared times
resistance 1R

Power = voltage squared divided by
resistance = ¥R

ay, you should now have checked your
onnects and fuses, and know if any connec-

ions were loose, any fuses were blown, and you
s%ould have a few notes to yourself telling which
channel had the problem, what kind of noise was
being produced, and what source was used. Ifyou
ffl%und any blown speaker or output fuses, they
ﬁave been replaced with one ampere quick-blos,
while you have marked and saved the blown
A “quick-blo” fuseis the type to be used to protectuses (see Issue #9). Power supply fuses should
Speakers and/or amplifier output stages. Thise replaced with the same value slo-blo types.

¥\low turn on the system again, keeping the vol-
ume control down. If any fuse quickly blows
again you can assume the following:

If a slo-blo power supply fuse fails, then
there is a defect in that piece of equipment.

If a quick-blo speaker fuse or output fuse
fails, then there is either a defectin the power
amp output section, a shorted speaker wire
(if the fuse is ahead of the cable — it should
be), or a shorted speaker. Assuming you
have kept your volume control all the way
down, it is possible, but unlikely, that the
problem may be in the audio output section
of your preamp. It cannot be ahead of the
volume control (any source) as the signal
from the source is not being passed to the
amp and speakers with the volume off.

Turn the system off, replace the blown one
amp quick-blo fuse with another one, and
connect your left channel speaker wires to
the right amplifier output, and the right
channel speaker wires to the left channel
amplifier output, as in sketch #2.

Turnthe systemonagain, keeping the volume
down. If the fuse is at the back panel of the
amp, and the same fuse quickly blows again,
the problem s in the amplifier output circuits
or the preamp output circuits. This can be
“pinned down” by turning system off,
replacing fuse once more, and swapping the
interconnect cables from preamp to amplifier,
at the preamp end only, while changing
nothing else. Again turn on system. If the
same fuse blows again, the problemis isolated
to the power amp output section. If the other
channel amp fuse now blows, the problem is
the preamp output section, whichis dumping
a “garbage” signal into whatever side of the
power amp it is connected to.

Ifthe fuse is at the speaker, and the same fuse
blows again, the problem must be a shorted
speaker, as the speaker is now connected to
the other (working) amplifier channel. If the
fuse on the other speaker now blows, then
both speakers are OK (assuming you didn’t
overfuse them), and the problem must be the
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amp or preamp which can be isolated as
described in the paragraph above.

If the fuse is at the amplifier, and the other
channel fuse blows when the speaker wires
arereversed asinsketch#2, thenthe problem

is a shorted speaker or speaker cable. You

can then reverse the speaker wires at the 3.
speaker ends to determine if the problem is

the speaker or the speaker wire.

To continue, let us assume that you are lucky and
no fuses blew when you turned the system back
on. Make sure the system is switched to the same
source with which you first noticed the problem.
Slowly advance the volume control to a low
playing level. If the problem is now gone (espe-
cially if it had been no signal or a loud hum) then
itmostlikely had been an open or badly grounded
connection which you have now cured. Continue
to use the system and hope the problem does not 4.
reoccur. Save your notes. Date them. This can
save you money if you have an intermittent
problem and the unit in question is under war-
ranty now, but the warranty is over before you pin
down the problem. If you have evidence that the
problem existed during the warranty period, the
manufacturer may extend the warranty coverage.

If the problem is still there (no blown fuses, but
hum, hiss, noise, distortion, or silence from one or
both channels), turn the volume all the way down.

A. Does the problem (especially hum, hiss, or
distortion) “follow” the volume control
setting? Louder when volume is advanced,
quieter when volume is turned down?

1. Ifyes, thenthe problem is ahead of the
volume control, eliminating the
speakers, amplifier, and output section
ofthe preamp from consideration. (Two
exceptions—ifthe problemis a“scraping
— buzz” in time with the “beat” of the
music, itis probably a speaker voice coil
defective and rubbing againstits magnet
—swap speakers channel to channel and
if the problem “follows” the speaker,
this confirms it. If the problem is
distortion that gets worse as the volume
isincreased then swap the interconnects
from the preamp to power amp at the
preamp end. If the distortion remains in
the same speaker then it is an amplifier
problem. If it changes to the other
speaker, then it is not the power amp or
speakers.)

2. Try another source (if the problem was
with the FM tuner, try another station —
if the problem is only with one station
then the problem is at the FM station —
they broadcast a bung signal with
regularity, or your antennais picking up
multi-path reflections from that station
—readjust or replace FM antenna). If the
problem goes away on all other sources
(tuner, tape, phono, etc.) and is there

only on one source, then the problem i©ut of space again, Troubleshooting will be
isolated to that signal source. If thecontinued next month. Remember, get your sub-
problem is on all sources, and you havecription renewal in before the end of November
eliminated the amp and speakers as iifiyou care to renew at the $12.00/year rate. After
the previous paragraph, then the problerhi2-01-82 the price goes to $15.00/year. Have a
is in the output section of your preampgood Thanksgiving.

If the problem is there only with the Zrawé Vaw Alstine
phonoasasource, firsttry another record

— some records are badly distorted or yOLUME ONE NUMBER TWELVE
noisy. If the problem exists with all DECEMBER. 1982

records, swap the phono leads to the

preamp at the preamp. If the problemcontinuing follow-up on “magic capacitors” —
changes channels (switches from left tqyj| no data of any kind or response friterna-

the right speaker), then the problemis iiona| Audio Reviewegarding “Wonder Caps.”
the phono player itself. If the problem| «yonder” how they expect to sell them? No
does not change channels, it is in thgamples from Reliable Capacitors either. | “won-
phono RIAA preamp section of your ger” if it has been worth the effort — it makes one
preamplifier. “wonder” if they really are all that wonderful?

If the problem has been isolated to th@ow for a follow up on the Troubleshooting
phono player itself, swap the headshelbontest. Three more correct entries came in
wires from the left to the right channelpefore the deadline from: Emerson Hawley of
of the phono cartridge. If the problemnew York, Perry Smith of Wisconsin, and Z. Z.
then changes channels it is a defectivejygus of North Carolina. Another correct re-
cartridge. If the cartridge has a usekponse came in from Gary Phillips of Michigan,
replaceable stylus assembly, tryhyt too late to qualify for the subscription exten-

removing andreinstallingit. Sometimessjon, Now for the interesting part — another
internal contacts go open and will beyroypleshooting contest.

“wiped” clean in this operation. (Don’t

overlook something as simple as a dirtyMr- Hugus submitted an absolutely correct solu-
stylus). If this doesn't fix it, try a tionthatwas completely different from the solu-

replacement stylus. Caution — if yourtionwehadinmindand described last month. Mr.
cartridge is old, always keep in mingHugus’ solution took into consideration every

that you may be able to buy a muchHonstraint given in the problem, and explained
better complete new cartridge for les€Very annoying sonic manifestation | described,
than the cost of a replacement stylus foputin his solution no equipment was damaged at
yourold cartridge. Major improvementsa"- One hint—the “audiophiles” described in Mr.
have been made in phono cartridge§iUgus’ solution were Absolute Klutzes. The
over the years, and many inexpensiv&€ontest — give me Mr. Hugus’ solution before
cartridges made now outperform ever@nuary 10, 1982, in writing for a free extension

the top of the line models of a few year®f two issues to your subscriptionAfidio Ba-
ago. sics Mr. Hugus need not reply — he wins auto-

] o matically — and no fair calling Mr. Hugus. You
Phono cartridge distortion can also ocCUjyouldn’t do that, would you?

if the cartridge is tracking too heavy or

light. Buy a good stylus gauge such adf You find a red “your subscription is ending”
made by Shure or AR. Setyour cartridgé&heetin with your copy @fudio Basicsthen this

to track at the heavy end of thelS, according to our records, your last issue. We
manufacturer’s recommended range. (IFVill include that simple notice from now on,
the “spec.” is “tracks at from 0.7 to 1.5rather than “begging” in the body of the copy.
grams,” set it at 1.4 grams for starters] his start-up year was a bit special, as we had
the 0.7 gram is wishful thinking). You Most subscriptions ending at the same time. We
can also make a very useful anti-skat&ertainly appreciate the support you have given
setting tool with a quick trip to a local US — our renewals exceed 200 already.

glass shop. Have them cut you a recorl agk one favor from those of you who have
sized circle of plexi-glass, complete withhosen to not continue wittudio Basics- please
accurate center hole. This blank disGyyite to me and let me know what we are not
will show up large anti-skate errors whenyging right. What did you expect that we did not
played instead of a record. If the amygjiyer? What should we do (within the context
pulls in, the anti-skate is set low, if it 5f sypscription cost vs. our choice of not operat-
pulls out, there is too much anti-skatejng with a government subsidy of our postage
Adjust anti-skate so the arm neither;ogis) to makaudio Basicinteresting and valu-
moves in or out when set on the turingyp|e enough for you? Have you actually tried any
blank disc. of our suggestions? Some of those that have, have
reported to us that any one of them was of more
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value in their system than the subscription cost@ electric space heaters at the same time — helpiiaverse correlation with the quality of the ampli-
do take pride in reminding you that | have kephint — don’t play the record on a hot day, save fter power supply — an amplifier with a perfect
one promise — | promised 12 monthly issues fer when its cold out and take a real load off opower supply would have zero “dynamic head-
you gotthem. Has any other “underground maggeur furnace. To save time, we will assume thabom” — more about that later) or whatever?

zine” kept that promise? you now have a set of speakers that will handk%/

. e hat should our design goal be for future prod-
. ., 3200+ watts with the same acoustic efficiency as .
Last month we left off with phono cartridge . ucts? How much power do you (or will you)
éhe ones you previously destroyed.

distortion. This is a good place to go thru on need? Let us consider the following constraints:
common lament we hear regarding phono caNow try playing the record again in a system thaé
tridge tracking, specifically — “my cartridge will does have adequate amplifier power and doe . .
- . acoustical energy that you can physically
not track all the cannon shots on the Telarc digithlave speakers that will handle the nearly 70
; . B " tolerate before your ears are damaged. It would
recording of the Tchaikovsky “1812 Overture.”watts of power. Now what happens? Congratula-_~ . ) .
%f pointless (and probably irresponsible) to sup-
p

tions —you're dead! You have had the acoustical . o .
y audio amplifiers capable of output in a home

The answer to this lament is not what you expect - . .

o ) Qutput of a live military cannon go off in your® 7 * .

orwantto hear - the answer is, “it doesn’t matter. o environment such as required for the Telarc 1812

L . very own living room. When they clear away the . .

This is an unusual case of a dichotomy between ' record as described above. There is some debate

. _tubble and find your shattered body, perhaps the i

what you want your system to do, and what it can ) - among experts as to the acoustical levels that
. ) - . remnants of the record jacket will help the rescue .

—and in the final analysis, should do. The realltg cause hearing damage, but | suspect that we need

of the situation is that it is not possible for any quad understand that it wasn't a gas eprOSIOrqéver supply an amplifier with more power than
home system to play the cannon shots, and if tti¥eu are still not sure about this? Lets look at ithat required to drive a typical inefficient speaker
system could play them, you would not want t@nother way. We can gain acoustic output by more than 120 dB peak levels.

play the record on your home system in aninstalling more amplifiers and speakers. Thus tg

. . . : - onstraint #2. All other things kept equal, the
event. Let me explain what is happening. have the equivalent acoustic output of an un: . o
clipped 4 volt peak signal, all we need are four o(fOSt to manufacture a higher powered amplifier
If we play the Telarc 1812 recording on our ' skyrockets up at an exponential rate. If we wish

system with the phono arm cartridges set up Veou)r ;21\7\/3 %%rl(::er;cz:ggrasmgtlglgrss S\Iimng ‘21 sz:)llr 0 provide twice the voltage swing (four times the
carefully so the cartridge does not mis-track, an P Y

- . .~ . power — 800 watts/channel and a 6 dB increase in
. eak input signal to each channel. Continuin . i
if we set the playback level so that the normal. . . . dcoustic output, for example) then our amplifier
- ince our goal is to have unclipped acoustica ) .
quiet parts of the orchestral passages are a ; . ! ust use 32 power mos-fet devices, each with a
- ; . Utput equivalent to that 8 volt peak input signa
minimum soft, but audible level for my quiet an

. . 00 volt rating (no such part is available, thus we
. ; au we need in our living room are 16 Transcen-
very dead listening room, then the measured pe

a " ; .. must series-parallel four devices to replace each
. . "_dence 400 amplifiers (inputs paralleled) driving_. : S -
levels (using a fast Tektronix scope to monito %lngle device to maintain reliability and end up

the preamp output) on the cannon shots excee % B&W BOLF speakers with the preamp turne\/ﬁith 4 x 32 or 128 output mos-fets!). Thisis going

: . : .~ down so that the peak output of the preamp is . . g
volts! Thatis correct—eight volts peak signal intg P P \ P P to take a very big heat sink! Next we are going to
e volts. Of course now youwon’'tbe able to hearthe
the power amplifier inputs. Do you know what need to scale up the power supply. Where a

this means? soft passages, but that really doesn't matter, B ,00QuF supply at +and - 80 volts is just fine for

. ) . . .When the cannons go off, you will, at,best, b‘ﬁ]e 200+ watt/channel Transcendence 400, for
Consider that with a typical high powered amplipermanently deaf anyway, so you won't be able ¢ “high powered” amplifier we must have a

fier with “normal” voltage gain, a two volt peak to hear further soft passages at all. Or, one cou
. + - .
input signal drives a 200 watt amplifier to fulljudge that 16 Transcendence 400 amps + 0,0004F power supply at + and - 160 voits

power. Consider also that power is a voltagB&W 801F speakers would been just fine for, Is presents another problem nobody_ makes
. . . : . : . 160 volt rated power supply capacitors with any
squared function, not a linear function. Thus, tbandling a Plasmatics concert in a large aUdlt?éaI amountof canacitance. About the bestwe see
avoid clipping your power amplifier with an rium. Think about compacting that total acoustic P o
- ; . . . - e in our Mallory catalogue is 70Q0F at 200 volts
input signal in excess of eight volts, you musoutput down into your living room —isn’'t nice to .

have a power amp capable of more than 320Dink about, is it? Inacase 3*in _dlameterandG hlgh.V\_/ewﬂl neeclll
watts per channell That's right, run down to you 18 of these animals, and that will require about 6

r o "

local audio salon and bring home a 7000 Waéctually, thewaytheT(?Iarc 1812 record plays OoR 2_7 of fI_oor space“ sorry fol!fs, we are not
o X - our home system, using real world equipmengoing to give you a “rack mount” unit, the rack

power amplifier (and while you are atit, call yowy

- ) . is only an indication of how your system clips anavill be too small to fit our chassis. We have now
electric company, as, all things being equal, you . . . -
: “overloads — it cannot be played cleanly. A vergcrewed up one of our main design requirements
are going to need a 50 ampere at 120 volt AC lin S . - .
i ) - Stable system will clip with less gross distortion- a very compact size power supply located very

for the amplifier). And finally you really will

. .ﬁnd with less chance of bottoming woofers, gcelose to the output devices, connected to reduce
need Monster Cable as your speaker wire wi

: ing offset and frying speakers. Is the record Ead inductance as much as possible. With power
need to handle in excess of 20 amperes of can: " o -
. - -~'good test” of your system? Is driving your carsupply caps this big and bulky, we cannot put the
tinuous current per channel. Have your fire extin- . N N : .
guisher handy! into a brick wall at 40 mph a “good test” of thesupply close to anything. After replacing our

car’s performance? Enough said. 1000 watt rated Transcendence 400 power trans-

Sy . . . former with a 4000 watt rated one | suspect our
owever, | think this does bring up another, e . -
guestion that should be answered now, furth amplifier is going to get a bit heavy — try about

Withoutclipping.Congratulations,youjustdisin-di ressing from svstem troubleshooting. namel 00 pounds! After we scale our drive circuit up
tegrated your speaker systems! At this point yo#‘gw MUgCH AM)FCLIFIER POWER D Og’Y ou Yoo, using devices with twice the operating volt-
had better run out and purchase speaker SySteﬁEED NOW. AND WHEN TRUE DIGITAL age butwith equal beta and linearity (there are not

that W|II_handIe _3200+ watts each too. A fewSOURCE MATERIAL IS AVAILABLE? Erom any) driving t\Nlce_as far with twice the_gate_
handy hints — this may be another good use for %Jrrent, we are going to have an expensive cir-

Monster Cable — to wind the voice coils With!ours?andpqlnt, as a_mpllflerde3|gners,we needcuit. This is before we double the slew rate of the
. . consider this question too — what should be our L

Consider that a dandy electric space heater dra Ssian qoal? Lots more bower. more “d namigvhole mess to maintain the same power-band-

about 1200 watts. Thus the heat your speaker;seagrogm,, &note that d F:]amic’ hea droo)r/n i awidth of the 200 watt amplifier. | doubt if we

must dissipate will be about the same as running y could do it for under $10,000 per amplifier. Are

onstraint#1. There is an upper limit to the level

Now, when you play the Telarc 1812 cannon
your power amplifier will handle them full power,
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you willing to pay for it? Please note that we arenasters (the systemused by Telarc) have a50,000nclusion #7. Inasmuch as “live” still sounds
talking about real power into a loudspeaker loaHz sampling rate and is a true 16 bit system witmuch more like live than even the best audio
under varying transient conditions and assumirgyeater dynamic range than the coming VCRquipment, even when the audio equipment is
a combined resistive-inductive-capacitive loaddigital tapes and digital audio disc. The Tranrun well within its power limitations, we can
We are not discussing an amplifier that makesstendence 400 was adequate to drive the pairjofige that the major problem is inadequate lin-
short term peak IHF rated power into a nonkfinity 4.5's to overpowering acoustic levelsearity in the audio system, not inadequate power.
inductive 8 ohm test load only, when tested withvithout overload. Yes, their system did disto . .

: . . onwy. - ’ Y .nTHEREFORE:Ourfuture designgoalsareaimed
a simple low-distortion sine wave, single fre{break up)onthe 1812 cannons—they had spllctted . - I~ ; o

) N N . ; owards engineering and building audio amplifi-

guency at a time. “Paper” watts are easy to makdout 20 cannon shots in a row just for fun

cheap, the problem being that “paper” wattslowever, we suspectit was the speakers bottori with substantially b_etter |nte_r_n al linearity
s e ; .under real world operating conditions, not to-
won't drive a loudspeaker, only a specificatioring that was the main problem — not the amp in

sheet. gross clipping. Of course, if the speakers had n&\{ards building “more powerful aud_lo amplifi-
ottomed the amp certainly would have beef'S: We would suggest that the obvious fact that
Observation #1. Actual live acoustical musicaﬁ?alr d clipping! Hi-fi systems do not yet approach the actual sound

performances “sound better” than even the bes of live, flatly contradicts the editorial position
audio equipment. Now lets try to tie together these constraints artdken by major advertising supported audio pub-

. . . observations into a series of conclusions: lications claiming that “all audio amplifiers are
Observation #2. Even the best high fidelity sys- 9 . P .
wonderful — near perfection — and essentially

tems do not sound too wonderful at loud levelsConclusion #1. If we do build you a much more -
: ) o : identical.

Where one can enjoy the sound of a good japowerful amplifier, you are not going to be able

group in a small club even when the sountb afford to purchase it and we will go brokeWe understand their problems. Given the very

(unamplified) is too loud to talk over, a home hi-designing and building a product we cannot sellimited scope of their objective test procedures,

fi system at the same levels is pretty groady. Conclusion #2. If you do purchase our 5000 tall amplifiers do indeed measure nearly the same.

Observation #3. No audio equipment deservesl®,000 watt amplifier, it is going to destroy your I autom_obnes have near_ly the same gas mile-
NN o N age too, if measured starting at the Eisenhower
god’s gift to audiophiles 5 star wonderful” rat- speaker systems.

ing in anv golden ear underaround publication Tunnel in Colorado and driving downhill to
9 Y9 9 P Conclusion #3. If you purchase speakers that c&enver. What the major magazines overlook is

My 12 year old son, playing a few seconds of - " . "o power, you are going tdhat the total (and audible) non-linearities of an

pretty good music on his trombone in my IIStenEjestroy your ears. amplifier are the sum total of all the internal non-

ing room, completely dISCI.’eC_iItS any a_ttemp'_[ by . . . linearities when operating in real world use con-
an esoteric reviewer at claiming any given piec€onclusion#4. We now build an amplifier (Tran- itions, not just the non-linearities measured un-
of hi-fi equipment really approaches true linearscendence 400) that is adequately powerf o nar’row band IHF standards. Itappears thatthe
ity. To be blunt, the best any of us are doing nownough for the most inefficient speakersin alargseubjective listening policies of .the major maga-
is making equipment that doesn’t sound “bad.home environment on all but the most ridiculou§ines is an attempt to sanction their limited testing
Reality is still a ways away. digital source material. Further, if your speaker: rocedures, and to pacify their advertisers (the

Observation #4. If the coming digital sourcg ¢ more ef_f|C|ent and your room not huge, thig, o 55 ;rce of their income). Thus contradictions
material does actually deliver its claimed 90 diOVer required can be scaled down aPPrOPYhound in their writing. Unfortunately, some

dynamic range, and if we assume we really don%tely' who have the technical ability to do better (the

want to be exposed to peak levels over 120 dBonclusion #5. Inasmuch as it will be necessaf§-A.S. types) seem only to be interested in mea-
then scaling that dynamic range back down tell® compress digital records to scale the dynamgiring to IHF standards, but with finer resolution.

us the lowest levels on the digital players will beange down to that useful in a home situation sdince they seem to wear the same set of “blind-
at 30 dB, if the system is set to go no louder thahat the soft passages are not buried in the rod@fs” as the majors, their conclusions have yet to
120 dB. This presents another limitation — ounoise and the loud passages do not destroy ydigve any correlation with reality.

room isn’t that quiet! If you are getting yourears, the necessary amplifier power can be scal?ﬂe “

. . ) ; ; ) golden ears” are off in another “never-never
listening room’s ambient noise level down to 3@own accordingly. land.” They have flatly rejected technology and
dB than you are doing extraordinarily well! Most )

of us cannot use 90 dB of dynamic range. Actu(_)onclusion #6. (Actually an opsgrvation) Th?re depe"nding on subjective listening only to

ally, in a typical home system, the producers JFal. advantage of the coming digital m'aterlal !scu_re al AI_thou_gh | would never deny t-h ata

digital material (laser read disks or VCR tape ot |t§ |ncre§seq dynamic range potential, but mgamed audlop_h lle can hear problems in any

will be doing us a favor if they actually use abou near!ty— NOISEIS gone, wearis gone, allthe no@,u_dlo _system, " th_e_ absence of any repeatable,

15dB of compression! Ifthey don't, and we donfinearities associated with the multi-copy procgs@ble_c'ﬂv?, and verifiable set of standards”, the

want the loud passages to be at ear shatteril] w needed from master tape to record includirgudiophile cann(’)tQO t_)etterthan"thevague like

levels, then the soft parts will be lost in thdhe gross distortions n the tape recorder, trigbetter, o_rld_ontllke t as n?uch“ judgxnegt. He"

ambient room noise! Again, 90 dB of dynamicCUlter amp, the mechanical master record cutté@@nnot objectively describe itas “good” or “bad,

range may be too much dynamic range for ho | the pIa}mg Processes in T“ak'”g. the stampe%nd cannot a_tccuratfely assign reasons for thlngs

ey the pressing process, the vinyl noise of the firhe does not like. To identify and eliminate objec-
ished plastic record, and the gross non-linearitidye non-linearities requires a systematic and

Observation #5. We have had the opportunity tof the crude mechanical phono cartridge-arnscientific documentation of what non-linearities

use the Transcendence 400 (200+ real wattsintable system, the difficulties of the RIAAexist. And that dear reader, is our goal and meth-

channel) at Soundstream in Salt Lake City, drivequalized phono preamplifier, all eliminated inodology.

ing Infinity 4.5 speakers full range (the mosbne swell foop. Your digital disc will be, (assum-, .

inefficient speakers | know of and aone ohmloaithg reasonable process quality control) not W Van lstine

at some frequencies) in Soundstream’s mastetepy, but a clone of the master digital recording.

ing studio (a large dead room, bigger than almo$his dear reader is the advantage of digital —

all home environments) with their master digitafinally a non-distorted source.

tapes as a source. Note that the Soundstream



