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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-
lae in error. Spreadsheets are great for
displaying historical financial dala,
but when we use them to predict the
future, we're in very deep trouble. Per-
haps that's why we're in such a mess
regarding the national debt.

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

Tweakish, molecular audio types
are a real 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 on the air or the
clienl working is the order ofthe 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-
stateJogic brand recording console
contains about 1500 NE5534's!

Mr. Kirkwood's curues show that if
y ou let a tantalum c apacitor g et bias ed
as muchas9.l Vdcthe unong nog,sig-
ni.ficant distortion can occur, both
harmanic an d, interm.odu\ati on. T his
can occurwith a si,gnnl as small. as 2 \'
Pk-pk at 20 Hz into a 10 p"F-fi kA
high-pass netutork. Y ou can auoi.d. this
distotiion by appLying a good dc bias
to the tan,talum capacitor. Or you can
use an aLuminum electroLytic, uthich
gtues less distortion in th,e sam,e cir-
euit.-Ed.
WAYNE KIRKWOOD
dbo Media Technology
Dollos, Teras

I agree. Ifyou knvw where to look,
the errors are not u.nmea,surable.-
RAP

Dear Bob:
After surviving a mvriad of hiking

and canoeingtrips, it has become clear
that a short checklist is best. This is es-
pecially tme for "lug-it-yourself " trips
in harsh terrain that last a week or two.
Having said lhat, here are some un-
usual things from my two lists.

Do bring:
i )  a  Tyvek  c lean - room su i t  and

booties for evening relaxation. These
are great for mutant-mosquito in-
fested areas like Alaska, Canada. or
the Everglacles: and the.v-'re also griod
as u'indbreakers. Don't forget netting
headgear and some mosquito imper-
meable gloves (you won't need repel-
lent).

2) two 3-fl.- 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
lhat flap normally used for pack rain
protection to gootl use and don't cook
your head under a hat!

DON'T bring:
1) a Nerf football where marmots

ma.v be indigenous. They enjoy con-
verting them into nesting material and
aren't very concerned with the envi-
ronmentai impact of man-made mate-
rial streu'n evervwhere. (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 thev
have a waxv skin that makes them last
forever, you will get sick of them. I
have placed kohlrabi out in the open at
night but nothing seems to want lo eat
them. Put a kohlrabi in each sneaker
and you ma.y have an excellent repel-
ient, but I u'on't g'uaranlee it.

I'm also considering using the hol-
lou'space in the tubes ofmy backpack
frame for regular or rechargeable bat-
teries (perhaps with a small soiar cell
array for recharging?). You could
power-up all sorts ofaccessories like a
low wattage lamp, a radio, or an animal
intrusion alarm. Oh, by the way, also
bring several engineers on your trip

E L  r  c  r  R  o  ! i  r  (_ .__ .^1 . - !  s  I  c  n  iB
t . F :B I i r .ARY  t8 .1993

and;1ou should have everl,thing nec-
essar-v for fun and survivall
PDTER H. SAIIM
Sr. Member of Technical Staff
Comlinear Corp.
Urbana, Ill.

M r. Sa hnL: 1' ou sa u y ott pre.fe r s h.oft
l. ist,s? At Least my list auoids Ner.f
.footbaLls and kohlrabi,: For Nicad
re<:h,arg in.g ideas,  wai t  a  cou.p le
months.-RAP

Dear Bob:
In response to vour article,"V1tat's

ALI This Incandescent Stu.f/ ' , Any-
how'1 ," I am sending you 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
u'hich include: Theory of Radiation,
Theo ry  o f  V i s i on ,  S tanda rds  &
Nomenc la tu re ,  and  P rope r t i es  o f
Tungsten Fi lament  Lamps.  I  have
found this book very enlightening.

You have previously talked about
measuring amplifiers and u'anting to
know how much "funny" they mea-
sured when they said their measure-
ments looked "funny."

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

ln the catalogue, the nomograph on
page 12 and the graph on page 15 show
ho'a'much way up and way down and
how much enormouslv.

For example, if you inc,rea,se Lhe
voltage 20%, the current increases
107.  the candlepower increases to
1907o (almost double). and the life ex-
pectancy goes down to about lZ%c.
Likewise, if you reduee the voltage to
657o, the current drops to 78Vc,the can-
dlepower dropsLoZSTc,and the life ex-
pectancy goes Lo about 180 times the
normal life of the bulb.

lfyou take this one step further and
reduce the voltage to 50Vo,the current
goes to 68Vo,Lhe candlepower goes to
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Thar*s fc yor rcply to my lcttr. I apologizc
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All distortisr rpastrcnrrtc wrclnrdc at 2O Hz. Thc biascd capacita
schcnp waks vry rvcl l; | 'vc rpt tostcd tt f67 usc witlr tantalur
bccausc thcy rc rnt crly homibly soundir€, h.rt vry axpcnsivc ac wcl I
in largp valucr. tllth alunirrrn capacitors thc dtstrtiqr lg alreadY
prctty lq.

ssL docs rpt qrsistatly usc thia 3chcll, but yo.r'll soc lt, or
varietlsrs of it, in scnr of tlrc mcloscd prints.

Lcvclg in cqsurr audio g|cr tra highr than you mi*rt thlrk. it)st CD's
arc rG@rdcd wtth "O VlJ" (as rcad on an avraging nptr) $out -12&

bclor digital full scalc to prrovtdc ttct6|^octfi. lf thc playe't "O Vtf'
output rifrsrcc is spccificd to bc 0.5V rrn, than pcaks ottld bc as t,/
hidr as 5.6 volts (pc* to pcak) at digital full scalc. CD'g havc /

a:zlng dmrnic rangt.

In rcgrrd to profcssiornl eudio prodrction ttrrc arc a lot nrc aain
blocks (ard pclk lcvcl) ln t}c slg16l patlr than yq.r midrt thir*.
Errcloscd lrc schcrrrtlcs fa scrp blocks of thc SSL srsolc ard Otarl
Hm-90 analog m.rltitrack rcqdr fr yor rrussrstt-

A An!  Pat t r  , l '  , ' \ l
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41 t'licroptranc To li.rltitrack Tapc l'lcad L 
t- \' '

26 Frcm ltrltitrack to l'lix Br.rss \ 
'.(' 

,.,t' \

7 oonsole t'lix Buss to 2 Track Input | -n " Y 
t 

, ,
7 2 Track Rcqdr I nout to llcld \ \ f l-9*
11 2 Track Hctd to Rccrdr Otptrt , 7' , .h ' 

n

;; op Anp. frcm t'tic to llastr Tapc! ,.--;Af^n)2&:
( ,1 ' "  4 :Q, l ,L t t ' t -(2 Track ard lllx Buss Prints rpt grcloscd) " iJ 
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Ttrco arc appr^oxlratcly 92 op ulps pqr audio charncl ! Thrc arc 21 l"'^ 1:'l''-'
tracks on tho ruftitra& tinitrtirmt") 
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mixdorn). Audio gocl ttrort$ a lot of capa too. tto Honfu ufiy ssL is onc
of t'lrc largcst ctrstcnrc sigrcticr has fc l€553f 's!

I srvlcc e lot of oldr 9or; my largcst sclllng prts, item arc
clcctrolytic caps. Aftr abdlt tan ycars, or rnrc if its hot, thc caps

\/
V t l 'V

fy out. Placc i cap nalr ur Exar a Tl 1.85532 ard ids toast in abor.rt 3-,, :
4 ycaru. (By thc way, Raytlrcqr mkc harlblc 5534's.) ' l\,)

/ l{gtt to a Volkswagnn racc thc ot}rr day. f 'vc ncyr a€an a Br.rg sp 160
/. nph bcfcc. Q.rita spccial to scc. Thcy rcfui ld thc mgirns aftr evsy
\ race!

<-\

By thc way, rlhan wuhlngrtan says ra/sr.lc ahancensrt, you can bgt, sdru ) 
L/

spreadshcct nfibrs arc bclng fudg€d. Ocrpqmacd proicctians trc a vry I L'
dangrout t}rirg. ^ I
\-- --

Looking frtrard to srcspandirrg with yor.r ln thc futrrc. ' 
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