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Dear Bob:

I have two points to make here.

One: You are absolutely right about
spreadsheets telling lies or extrapo-
lating false information. There've
been several times I've used a calcula-
tor to check values only to find formu-
laeinerror. Spreadsheetsare great for
displaying historical financial data,
but when we use them to predict the
future, we'reinverydeeptrouble. Per-
haps that’s why we’re in such a mess
regarding the national debt.

Two: Tantalum capacitors in audio.
Enclosed are data I ran after reading
your article. My business is profes-
sional audio. I don't believe what 1
can’t measure, but with tantalums the
problems are pretty apparent.

Tweakish, molecular audio types
are areal cash cow for consumer man-
ufacturers. Fortunately, in the broad-
cast and recording field there are far
fewer tweak heads requesting exotic
wire. Keeping product onthe air or the
client working is the order of the day.

However, the distortion produced
by capacitors and op amps is signifi-
cant when you consider the hundreds
in the signal path from microphone,
console, recorder, mixer, CD master,
CD player, etc. The average solid-
state-logic brand recording console
contains about 1500 NE5534’s!

Mr. Kirkwood's curves show that if
youletatantalumcapacitorget biased
as muchas 0.1 Vdc the wrong way, sig-
nificant distortion can occur, both
harmonic and intermodulation. This
canoccurwitha signal assmallas2 'V
pk-pk at 20 Hz into a 10 wF-10 k02
high-pass network. You can avoid this
distortion by applying a good de bias
to the tantalum capacitor. Or you can
use an aluminum electrolytic, which
gives less distortion in the same cir-
cuit.—Ed.

WAYNE KIRKWOOD
dba Media Technology
Dallas, Texas

I agree. If you know where to look,
the errors are not unmeasurable.—
RAP

ELECTRONTIZC

Dear Bob:

After surviving a myriad of hiking
and canoeing trips, it has become clear
that ashort checklist is best. Thisis es-
pecially true for “lug-it-yourself” trips
inharshterrainthatlastaweekortwo.
Having said that, here are some un-
usual things from my two lists.

Do bring:

1) a Tyvek clean-room suit and
booties for evening relaxation. These
are great for mutant-mosquito in-
fested areas like Alaska, Canada, or
the Everglades; and they're also good
as windbreakers. Don’t forget netting
headgear and some mosquito imper-
meable gloves (vou won’t need repel-
lent).

2) two 3-ft.-long, 1/4-in.-diameter
aluminum rods when hiking in desert
areas. These can be attached with duct
tape to your backpack frame and used
as a shade support (bend to suit). Put
that flap normally used for pack rain
protection to good use and don’t cook
your head under a hat!

DON'T bring:

1) a Nerf football where marmots
may be indigenous. They enjoy con-
vertingthemintonestingmaterial and
aren’t very concerned with the envi-
ronmental impact of man-made mate-
rial strewn everywhere. (They will
also steal one smelly sneaker but in-
variably leave you the other one.)

2) more than five kohlrabi for per-
sonal consumption. Although they
have a waxy skin that makes them last
forever, you will get sick of them. 1
have placed kohlrabi out in the open at
night but nothing seems to want to eat
them. Put a kohlrabi in each sneaker
and you may have an excellent repel-
lent, but I won’t guarantee it.

I'm also considering using the hol-
low space in the tubes of my backpack
frame for regular or rechargeable bat-
teries (perhaps with a small solar cell
array for recharging?). You could
power-up all sorts of aceessories like a
low wattage lamp, aradio, or an animal
intrusion alarm. Oh, by the way, also
bring several engineers on your trip
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and you should have everything nec-
essary for fun and survival!
PETER H. SAHM
Sr. Member of Technical Staff
Comlinear Corp.
Urbana, I11.

Mr.Sahm: You say you prefer short
lists? At least my list avoids Nerf

Jootballs and kohlrabi: For Nicad

recharging ideas, wait a couple
months—RAP

Dear Bob:

In response to vour article, “What's
All This Incandescent Stuff, Any-
how?," I am sending vou a copy of the
Engineering Specs from the Sylvania
Miniature Lighting products hand-
book and catalogue. I have guarded
this closely because of its contents
which include: Theory of Radiation,
Theory of Vision, Standards &
Nomenclature, and Properties of
Tungsten Filament Lamps. I have
found this book very enlightening.

You have previously talked about
measuring amplifiers and wanting to
know how much “funny” they mea-
sured when they said their measure-
ments looked “funny.”

In your article, you said if you take a
115-V bulb and run it at 125 V your
brightness is way up and the bulb life
is way down. You also said that if you
put a rectifier in series with the bulb,
the bulb life is extended enormously.

In the catalogue, the nomograph on
page 12 and the graph on page 15 show
how much way up and way down and
how much enormously.

For example, if you increase the
voltage 20%, the current increases
10%, the candlepower increases to
190% (almost double), and the life ex-
pectancy goes down to about 12%.
Likewise, if you reduce the voltage to
65%, the current drops to 78%, the can-
dlepower drops to 23%, and the life ex-
pectancy goes to about 180 times the
normal life of the bulb.

If you take this one step further and
reduce the voltage to 50%, the current
goes to 68%, the candlepower goes to
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Two points to make here. \

One: You're absolutely right about spreadsheets telling lies or
extrapolating false information. There've been several times |'ve used a
calculator to check values only to find formulae in error.YSpreadsheets
are great for displaying historical financial data, but when we use them
to predict the future we're in very deep trouble. Perhaps that's why
we're in such a mess regarding the national debt.

Two: Tantalum capacitors in audio. Enclosed are data | ran after reading
your article, My business is professional audio; | don't beliave what |
but with tantalums the problems ar€ pretty apparent.”, .

Tweakish, molecular audio types are a real cash cow for consumer
manufacturers. Fortunately, in the broadcast and recording field there

/ are far fewer tweak heads requesting exotic wire. Keeping product on the
:( air or the client working is the order of the day.

[ The distortion produced by caps and op amps are significant however when
you consider the hundreds in the signal path from microphone, console,
[9 O"ﬁ\“ recorder, mix machine, CO master, CD player, etc. The average Solid
m State Logic brand recording console contains about 1500 NE5534's!

o Thanks for the very entertaining feature in Electronic Design.
W y\J\J\D Sincerely; &j‘w‘y)%
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Thanks for your reply to my letter. | apologize for not getting back to - /7//’,1/
you sooner. Business is good! // T

N
A1l distortion measurements were made at 20 Hz. The biased capacitor
schems works very well; |'ve not tested it for use with tantalums
because they are not only horribly sounding, but very expensive as well
in large values. With aluninum capacitors the distortion is already
pretty low.

SSL does not consistently use this scheme, but you'll see it, or
variations of it, in some of the enclosed prints.

Levels in consuner audio gear are higher than you might think. Most CD's
are recorded with "0 W" (as read on an averaging meter) about -12db

below digital full scale to provide headroom. |If the player's "0 W"

output reference is specified to be 0.5V rms, then peaks could be as I
high as 5.6 volts (peak to peak) at digital full scale. CD's have ’

amazing dynamic range.

In regard to professional audio production there are a lot more gain
blocks (and peak level) in the signal path than you might think.
Enclosed are schematics for some blocks of the SSL console and Otari

MTR-90 analog multitrack recorder for your amusement. (
Op Anps Path I c’ AN .
41 Microphone To Multitrack Tape Head S . “\ -
26 From Multitrack to Mix Buss Lo \
7 Console Mix Buss to 2 Track Input L O
7 2 Track Recorder Input to Head . q& ﬂ}_
1 2 Track Head to Recorder Output AN
== ¢ { ' /)ﬂ,\"h\
92 Op Amps fram Mic to Master Tape! .q/u/v\?f)i/ '
> L .
(2 Track and Mix Buss Prints not enclosed) i o . ;f
There are approximately 92 op amps per audio channel! There are 24 /”A?[)
tracks on the multitrack (instruments) all cambined on the 2 track ‘((%\_\L;

master to produce the tape used to make the CD. All production elements --
making it to the 2 track combined go through about 2200 gain blocks! !
(Same of the gain blocks are used twice, once for cutting, and again in Y
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mixdown). Audio goes through a lot of caps too. No wonder why SSL is one
of the largest customers Signetics has for NES534°'s!

1//

v

| service a lot of older gear; my largest selling parts item are s
electrolytic caps. After about ten years, or more if its hot, the caps v v
dry out. Place a cap near an Exar or T1 NE5532 and its toast in about 3-, =
4 years. (By the way, Raytheon makes horrible 5534's.) «‘ ’;‘\ y
N
/ Went to a Volkswagon race the other day. |'ve never seen a Bug go 160
mph before. Quite special to see. They rebuild the engines after every
race! -
J By the way, when Washington says revenue enhancement, you can bet same v
/ spreadsheet nurbers are being fudged. Compounded projections are a very | L'/
/ dangerous thmg. ‘l
i ' e T P
‘:‘ Lookmg forward to corresponding with you in the future. / | ‘
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