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Soaehow here at Fuanelwed Farm we sesm fo have been under
csiege  trom some of the local wiidlife. Na, not  the
tunnelwebs! barlier in the year we returned after a weekend
at Hawks Nest to fimd the {fireplace mesh screen knocked over,
A possum, not one of our regulars as it turned out, had cCome
down the chimney while we were away and was still in the
house. In the china cupboard in tact., Thic contained all
the hand made wine glasses, glass ones from 2 local
crattssan, and pottery gabiets that Yzl had made at the city
recreation  departaent’s old firehouse when we wer2 in
boulder, L in 7E/7Y tor = year, and which had survived the
trip hatk to Australia. Ebventually we managed fo eatract it
with loss ot only 3 tew itess. MWhen we +inally coased and
shaved the possur inte an old potato sack it quit snariing,
biting and scratching, and just went all lisp. Flayed possua
as the scayipg goes, Released it down the back and it went
scampering oft into ihe trees,

Just the other week daughter Eileen visited hoae while we
WErE akay 1o t1nd a kookaburra inm the house. 1t had crashed
through a pane of glass and could not find its way out agaim.
1L had bees Lhere for a cddy while everyone was away, hehaving
11ke a pigenh with a statpe. A few years ago  another crazy
kooka tosk 2 tancy to dive-bombing the windows at Hawks Nest.
They have very powerful beaks and can make quite a thuamp. [
do not know how this one got started - maybe it thought it
saw a reflection as a rival and liked the feeling of hitting
the windnw - or maybe knocked iiseif into 3 psychotic state.
You could be standing on the veranda with Krazy degka up in
one of the trees, and it would come zooming in, tly a tight
seai-toop around you, and then crash inte the glass.  The
nergndbours were coaplaining  about the constant thuap thump
which went on for weeks, We esded up with flattened
cardboard packing boxes and chicken-wire nailed up over the
nindows to discourage it, Come to think of it, | haven't
heard any whipbirds tor some while, Better not have been the
higody cats kiliing them off,

Uniy about & meter away fros the 71 1 have a 484 PC.
there 15 samethiag about it that reminds a8 of the TI[-99
experience. Mg, :t is not the machine itselt but the fact
that 1t 1s remning [BN's US/Z, It is an excelient operating
systea, in +art the first decent one onm  that powertul but
disqustingly uwgly lntel platfore. So there it is, a fine
piece of work pul out by a very iarge company whiich has
consistentiy  stutfed up  1ts  product development and
aarketing, and 15 beset by a comspetitor with grossly interior
praduct which gets all the support and magazine hype, na
matter how bad or undeilvered 1ts products are. The wheel

sepps to have turned full circle.
tnto all this again 7

Do [ realiy want to get

1 now tinally have Internet atcess +4rom my office
cosputer, another 4d4, and have besn looking at the posts on
comp.sys.tr which is the only 11 stutd | can #ind. A recest
comson  these has Deen FE-hox and card dissipation. 1 will
not rehash that here, but will retlect instead on how
electronic equipaent cooling should be done. The thing that
strikes me 15 how hadly atr tlaw in typical PLs is handled.
1# you have ever seen an oid fektronis oscilloscope you will
appreciate how 1t should be done. A large cooling fan uo Lhe
back draws air in through a filter, and thie clean air then
blows through the equipment and finally out the ventilation
holes. [t needs nceasional maintenance by #ilter cleaning of
course, but deposits the ainimua ot dust and crud inside the
box. The Il FE-box shows a [ot of 1ts industrial heritage in
its air distribution system, the only thing lacking is
tiltering of the air as 1t is drawn in. The typical PC seems
to be very haphazard in this regard, even sose from big

coapanies that shouid kaow better. A couple of weekends age
William and i visited Hen lakach in Sydney. Hen 15 a
tong-time 1[-9¢ and LC-40 staiwart, but he was fiving a

genuine iBM F5/% at the time for a relative. The ventilation
in this was so designed (14 the word can be used here), that
1+ a disk were 1n the tioppy drive the cooling air was dramn
in through the gsoening of the disk drive and finally
exhausted out the back. 5o this "designh” drew dust-lades air
girectly fromp outside through the most mechanicaliy deiicate
item in the box,  Yoe quessed it, Ben had just had no
alternative but to replace the fioppy drive at great expense.

Progress never soeas {0 be a steady torward trend, and
often ceems to invoive sieps backwards as well as  forwards.
The small cosputer grapnics and tilm out¢it in Sydney where
Wil had beer working 15 contemgiating a nmove to Silicen
traphics machines. g to now they have been working on a
network of Fls, hardiy ideal for serious graphics work., So
Will wrote some test programs {or comparison purposes and
sent them over to 58I°s lecal office, The +irsi of these was
an 1mage analysis program that involved lots ot floating
point calculatiens. As expected this ran very much faster
than an & 48b B/u0 though ! am not so sure just how it
ranked as speed for money. FPCs are ugly but give a lot of
raw power for the buck, while 5bl machines though elegant,
are very expensive indeed. The secopd, about 2 pages of ANSI
L code, was an 1s3ge cross-tade program using 3Z2-bit integer
pixel vaiues. fhey did not hear back for aver a week from
561, and then 1t was z Iow key admission that the program is
tact ran faster an a DX/00 PC than it did on an R-3000 based
Yh1 seachine, and more embarrassing ctill was even slower
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dgain on a 561 R-40u0 machine,
week {p optimtze tt, and would not admit to just how much
siewer it actually ran. fhe reasen turned put eventually to
be cecond leval cache thrashing in the SEI mackines, and they
ran auch taster on smaller data sets, #hat is gore the the
artual comparison tound when they had the 58] machine in for
evaluation showed the #-40040 only half as fast as the DX/30
en this integer task, That is not what you buy a bigger and
Bore expensive aachine for, and shows that even the sest
gold-plated enqineering does not always get it right.

fhey had been trying for the

There gdoes seem to have heen some kerfluffle pver various
CrU mepory expansion scheses, erther available or proposed,
iR the public  electromic media, as visible lLere on
coap.sys.ti. As 15 usual spouldering discussions seem to
generate aore heat than light. Sc why not a few outsider’'s
coaments in review far this Ietter, which hopefully will add
a little |ight.

There have teen minor ieague plug and play CPU memory
expansiens around for the TI-99f4a for vyears now, The
*supercart” was the most coamos of these, and extended
versians of this which bank more mesory are around but not
comson.  Thelr rarity, limited 3ZK typical total size, and
apst of all incompatibility with Extended Basic, have
precluded any sericus sottware developaent.

Utf tp one side we have the RAMdicks. The Horizon faeily
banks HAM in the DSK area, but only :in small 2% sepments at
one 2ddress.  [he hanks are seall, and the CRU strigcture is
Bessy. A1l tnoall ) tmink they are best used ac RAMdisks
esulating physical 01sks as closely as pessible and as fast
as possihie. Auto-booting has been the subject of earlier
ietters. My lopcally designed and made fQuest RD is auch
theaner in (K assigreent But 15 a rarity in general terss,
ihe KAMBU godification for birg HKDs 15 1n principle an
advance with hardware changes tor 88 blocks wapped o Lhe
cartrigge KuMm/KRE  space and DSR software shielding the user
troe the ugiier CHb details. 1 Just think 1t is net & real
substituta tor a tubi{-bore memory expancion design. We have
never heer able to 6b  anything with it here because our
HRD-3000  has only sver fully worked for a week and currently
si1ts on the sheit as unusable, #s a conseguence I aa gquite
turned otf RAAEG as an 1dea to follow. The Myarc 312Kk RD

was fever designed as a general purpose oevice, as it hanks
all 3¢ expansion RAM space at once. [t is a difficutt
device tor other possible mesory expansions to live with

becatse its basic 32 ¥ is oubt there in the PE hox and cannot
be turreq oft, Uther early third party devices are just tos
rare to be of interest - I have seen only ane Foundation
card, and no Morningstar ever seems to have Crossed the
facific.  RAVE have been mentioned as another source, but
have never been cighted over here.

ne 1tem of coep.sys.ti did seem to give the tapression
that 11°s onjy RAM banking scheme was that developed for the
Y4/B. Well, never having seen a 99/8 [ dor't know what the

scheme was, but clearly it would NOT have been strictly
relevant to the 99/4a, even if 2 99/8 could interface to the
the ¥/t box and cards in it. In tact 1} 4:d have RAM
expansion plans for the Y9/4a in a 18%¥s rard and further
plans tor an even bigger card. We have one of these rarities
working tusing a {1 pilet hateh PL board and PAL chip
courtesy of HKicharo Fleetwoodl and 1 gather several other
peaple nhave also. [t was presumably designed with further
extensions to txtended Hasic and L/8 in ming, and left
low-eer alone while sWitching 1n 32Kb banks for high-mee  and
t2 B5K space. It still lopks to ee like a very workable
mDgEl tOr MEmOry expansion aa the Y9/4a3, with LRY assignments
neeging redoing tOr arbitrary size and mafe reagabie as well
as writable, and & standard mapping routine established, Of
course 19 years later 1t woule be surprising it better
expantion ippleaentations were not feasible,

Ihe argquaents so hotly pursued, with no real ‘technical
detai! apparept to this outsider, on merits of different
aepory banking schemes seem to aiss the real point that the
actual details of banking of data areas in any reasonably
designed system are a ainor tactor compared to the decision
overhead on whether to flip banks or not when data sets are
bigger than the pank size. This 15 already a problem 1in
using the 9938 VP bt is eased there by avto-incrementing of
bank agdresses on read or write ot hyte data over bank
boundzaries, which saves having to do comparison checks on YOP
address tor every byte transferred, or other priaor
calculations where possibie. Then the mapping routine has to
be called only for new addresses starting & run, and ! have
almays found it sufficient to map from = virtual &4K buffer,
which 15 1n scafe for a I&6-bit CPU. As an aside, 4rom Will's
recent experieace on  writing production level image
processiag code on Fls, the greatest single cause of problems
15 seqaent handling, and Horland 14-tat compilerc are very
ach out ot tavor worldwide amongst heavy duty users for this
FeaBGH.

fhere does not seem to be that such between different
uays ot controiling seapry banks. fhe 9900 doss have the CRU
structure as a very gtticiest way of controlling onfodt
lines, and 1a the 99/4a BSK structure this sakes for a robust
system. 1f set their 178 Kb card at fixed DSK CRU base,
which needs everyong to agree [(none of us having fl's puscle
power here), A sore tlexible system would be a card settable
to any convenient CRU bDase with a mimimal DSR for laocation
ang  lgentificatlion  purposes,  and  readswrite of  hank
agsignment via ERY bifs, Then & driver routine, perhaps
downlcadable trom the DK, could provide all the flewibility
reqguired, {utside DSE mapping, it is still possible to use
the Chli.  Eogar Do%mann did this some years aqo in a banked
32 Kb KAM cartridge for DataBiotics using CRE 800 as base
address. Ko this 15 where <pee general agreesent an CRU
assignment would be necessary, The general alternative
#ethod is to use a memory mapped contrel register, The ¥9/4a

glready ooes a lot of this for vartous purposes, though TI
MEXT PalsE
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were very chintzy in the dernding. FPresumably mvpancion
designers tan find 2 way to slot another device address in
the gaps in 28000 to RO0O that currently qo to waste. What
15 nat goad is to have aemory mapped addresses intruding into
previcusiy general purpose mesory areas. This is just a
recipe tor incoapatldility and in this case prior software
writers cannot be +taulted for ignoring systeas guidelines.
tven on the margins it can be a oother, Far instance the
HvyY duest banked (2 Kb RAM cartridge sitting in this very
#achine Hanks With writes to the top addresses, and even this
18 RUIRARCE enough to make it special purpose only.

When 1t comes to code segeents the programser should be
in control as deeply as desired and not totally insulated.
othermise 1netticient code will result even if it is easy to
write. Let’s tace 1t, charming and elegant as the IN5-9900
processor  eay be, 1t 315 very undergowersd by current
standards and absolute attentios to detail and good desige
5ensE 12 Aecessary to  get acceptable reswlts, [ get very
uneasy when | see H5-JU5 and Ricrosott practices being taken
45 a aodel to apply to the T{, CEven mure so I get uneasy
when ! cee Uomputer Science academic approval being given to
an apgroach.  Not that LY faculty don’t have a whole lot of
good advire tn give, but efticient use of limted physical
resgurces has rarely been a prierity for them. Real users of
Computers do care deeply about etficiency, no amatter how
powertul their plattorm, See the book "Numerical Recipes in
Ly Znd Eg" tor the viewpoint of physicists ané engineers as
users.

1t 15 clear that the UPU side of the 99/4a is already
overshelwed by the 9938 VDP in S0-col systems, and that more
LPY medory would bring the systea into better averall
balance. [t remains to be seen whether CPU performance is
then 1n balance wWith the rost of the enlarged system, The
beneve 15 very much better from this paint of view.

No details fet zlone any hardware or coftware +or the
nemer  eniries in the pemory stakes have yet cCome to
Hewcastle, As for Funnelweb developsents to use more  mesory
- well basically I support the hardware we have availahle
here, atter making M@y oOwn Judgeents on what i5 worth
supporting and how heavily. As exasple 8U-column expansions
have bewn wirungly and consistently supported, though only
rather late 1p the piece and then courtesy of Dijit and the
AVPL. 1+ this system did not have a ¥938 it would have been
hahished ta the cioset years ago, and 2!l Funnelweb
gevelopment halted. In #act  powadays 938 related
develapkents lgad, and ideas generated carried back where
possibie to the standard systee. The Myarc HFDL on the pther
hard we regarded as toc flawed toc go overdoard on {and an
example where sose cospetition +rom realistic alternatives
aight have worked wondersi. If we do not have the hardware
the support will ot necessity be limted ar nonexistest.
{omsercial sources often have an attitude to fairware
deveinpers that 15 ambivalent at best. The decision for them
1s whether to regard fairware writers as a only analher

custoser or ac a resource. We recpond in kind, while we

sti!ll have any imterest.
1hat 15 encugh for noe or Charlie will never get to
receive this,

Tony Mckavarn
Funneineb Farm
Jun / 14 4 93
XXDONExX X

LETTER 10 THE EDITOR FROM BRUCE HARRISON:
A PD Tise Calculator and an upcoming EXTENDED
BASIC COMPILER'!

23 June 1493

bear Charlie:

We're alsays at work on something, and her’s our  newest
affering 1n the Fuhlic Bomain market. Like many things, this
a "product® born ot our own necessity. Lory was doing some
taping of awsic from records and CDs gnto cassettes sa she
tan hear some ot her tavorite music in the car. ds  always,
she ran into the problesm of figuring val what would it on a
30 or 43 minute cassette sige. she works out the timings on
a hand-held calewlator, but that's not really a great
solutiaon, since the calculator is not equipped for handling
base &0 numbers. Geeing a difficulty, | leapt to ey trusty
1t, and in a coule ot days had a product to end her agomy
aver adding up tiaimgs.

The product 15 on the enclesed disk, called TIMECAL.
It’'s an £xtended Basic prograa with Assembly help huilt 1n to
SpEEd Up operations. As With all our products, theres a set
of tnstructions on the disk as the D/VHG file INSTRUCTL, plus
an Kb program called PRINTINGT to print these instructions.
Thus the whole thing can be used with only the 32, XB and
one  SH5D drive, 56 far as 1 know, thic should be compatible
with beneve, as well as with TI.

tive aain tunctions are oftered on the menu.  These
incluge  an "elapsed tin" function, & ‘cumsiative sua"
tunction, plus the ahslity te multiply and divide time
guantities by ordinary nusbers. For the FElapsed tiae
tunctian, ther’s a speclal ability to work the probless with
either a 12 or %4 howr clock, this would be g help to
anybody in guebec or trance, since these countries, ke our
military, use & 24 nour clock., {Default is 12 hours.) the
Fise muitiply tunction shouid come in handy 4or people who
took {as | do} using recipes {rom various sources. The
common probles | rum into is that the recipe says semething
like: Hoast at 3o degrees for 30 minutes per pound. Usually
the piece ot meat I'a roasting dees not weigh soae integer
nuaber ot paunds, 5o 1 have fo multipty 30 minutes by 3.78,
or sosething like that. With TIMECAL, 1 can get such
calewlations done in very quick +ashion, with results
accurate to the second. MNEXT Pase
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In other news, work is still proceeding on the XB
Compiler, The first phase (reading a "first pass® froa an XB
program) is now working, This part takes an XB program saved
in BERBE tormat and scans through that fife to gather up all
the iine numbers and variabies that appear in the progras.
Ihese are saved 1nto tables in meaory, so they can be used
during rass iwo, WhiCh will make the requireg Assemnly source
tile.

The cosprier 15 planned to work iike this: You'd make
your AH program work 1o the normal fashiem #1rst, of course,
using the Interpreter to write and debug the code. When all
seems to be working the way you want, vou'd save the program
as a MERBE 0-Y163) tile.

kumning the compiler would take that MERGE tormat tile
and create from 1t two outputs: 1- an assesbly source file;
Z- another KERGE format tile that would serve to "start up®
the #ssesbly part #rom KB, nAfter asseabling the source ¢ile,
you't then use a special loader Lp place this D-FBO object
file in high aemory, then you'd merge in your new "startup”
merge +ile, Adter that, vyou'd SAVE the resulting “XB°
pregram in the noreal fashion, and what you’d have is a
romplied pragras that would run under XH, without the need of
an E/A padule. (e plan to include a special loader for Art
breen’s Assembler, so that all operations, including the
Asseabling of source file, can be done without needing the
E/A module, )

This work is very tedious. Many hours have been spent
just n the “research" phase to figure out how XB performs
many ot 1ts operations. We had a big "leg up® fros our
friend Harry Witheim, who cam up with a way around the
*DSHLME"  deiemma. Harry devised and gave us & way of
*taking" ltnes of B code within the #Hsseedbly part of the
prograa, 5o that operations Iike Opening, Keading, Writing,
ant Closing t1les can be terforsed for us by the [nterpreter.
Harry's unlgue and  very clever sethod aliows XB to periors
these steps, then return centrol to our Asseably cede right
where we "lett aft” when we invoked the "fake' XB code.

U course a huge amount of work is still ahead of us, but
th1s project fias made great strides since may 13, Jdust being
able to tind and store all the variables from the XB program
required sany hours of mork. The biggest trick was not to
duplicate the wvariabie names sach time they occur in the
"source” BVied tile. thus, each tige we encounter s variable
name, we have to run through the list of what we’ve already
tound to gake sure this oae isn’t already there hetore adding
it to the list. Even so, the compiler’s first pass takes
such lecs time than IR takes to merge the file into mesory,
S0 We are eacouraged to continue.

There W1il be a coupie of iimitations on the content of
the X8 program that we start with. the biggest of these is
that no "Yser Defined" sub-programs can be handled, This may

- concept,

cthange 1n Version 2.xx of the Compiler, hut
sub~programs will
Compiler,

certainly user
not be handled by Version 1.00 of the

tin our own work, we never use the sub-progras
pecause it slows down operations territly, and eats
semory by the ton $or no good reason.)

The enclosed disk may be added to the User broup Library,
placen on BBS, or whatever else you gesire, provided only
that the whole dick ts included in any copies distributed.
We look forward to seeing you at Chicagqo this fall. Perhaps

we'll have version 1.0V ot the Lospiler ready four the Ti
“Public Uomain® earket.
best Hegards, Bruce Harrison
9/02 40th Place, Hayattsville MG 20781
301'21’1":\"&?
*XDONEXX
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POWER YOUR ENTIRE TI SYSTEM ALMUST ANYWHERE
WITH AN INVERTER
by Charles Good
Lima Ohia User Group

In the dune, July, and August 1989 issues of Micropendius
Jan danawski had 2 series of artieles describing how to run a
smail 11 systes in the tield powered by z ssall 12 volt
battery. {ine articles originally appeared in the Chicago
Uzer Greup newsietter.) Jan’s “portable TI" included 52K, PIO
port, and a rasdisk all in the console, There were no disk
drives. All this required auch complicated custos wiring and
soldering, There 15 an easier way. With ND PODIFICATIONS
BHATSOEYEN you can rup your entire Y@ systes (Console, PE hox
full of cards and two fioppy drives, small monitor, and maybe
also your printer! tor between 30 minutes and several hours
powered by a 12 vyplt automobile or {better) deep cycle
battery. Bl you nee¢ is an appropriate inverter!

Inverters convert 12¥ OE current 1nto L7V &0 cycle AC
currest.  Amy AL product can be run from a 12V DC power
SOurce such as a battery with a modern inverter.  [nverter
techrelogy has improved considerably in the last 10 years.
Uld style inverters were very inefficient (56-40%) and
produced  "square wave® AL which 1is unacceptable to aost
electronic devites such as Vs sterees, and cosputers.
Modern 1averters produce “moditied sine wave" AL whith is
acceptable to alaost evervthing electronic including TI99/4A
equipsent, Hne manufacturer now oiters a true sine wave
inverter said to be compatible with the most cencitive
electronic equipseat. These aodern mogifie¢ sine wave and
tull sine wave 1nverters are H0-98% efficient and deww only
very sAall amounts of power when on standby.

The GIATPORER PROWATT 230 is a 90% efficient mocdified
sine wave inverter will power a complete 7199744 systes froe
4 pattery If you use a seall moartor such as a 4" B TV.
The STATPOMER 250 will deliver the following AC current: 500
watt surge, 300 watts for 10 minutes, 250 watts for 30
sinutes, and 200 watts continuously, (Output voltage is very
well regulated at 60 cycle and 115Y +- 5% until automatic
shutdown it the battery voltage gets down to 10V,  This is
better voltage regulation than the power coapany provides!
dust plug 1n a sultiple plug power strip intoc the single
teeale J hole outlet at the AC end of the inverter, and plug
the 11¥Y/4R corponents 1nto the power strip, You can run a
consele (40 watts), a full PE hox (130 watts), and a 4 inch
B&W iV (1b watts) on the SIATPUNER 250 powered by a car
battery. ! have done so. Run time is 15 at least 30 minutes
and may be great{y estended if you have a “cwitching power
suppiy® :n the console or if your sgall TV doesn’t need the
inverter because 1t can be run directly trom & 12 volt
source.  {My ceall IV draws 1& watts AC from its inefficient
falways warm) AL tranctoraer, but draws only 9.5 watts when
powered directly frop a 17 voit battery). The pain liait to
rup time 15 the power stpred ip the battery, 14 you use a
ilﬂﬂ aep hour deep cycle hattery - {commonly available at

department stores l[ike Gears, Walmart, and Myers) where
electric tishing "trolling" boat sators are soid!, you can
run ali the abave ceaputer equipsent for over 4 hours without
discharging the hattery anra than #0Y. Unlike autoachils
starting batteries, deep «cycle hatteries are designed to
acceppt B0% discharges repeatedly {200+ fiass) with no
signrficant loss ot Gattery pertorsance.

The STATPOMER 250 has a cigarette lighter plug and cam be
pluged 1nta a car's cigarette lighter. However, most
aulumuliile lighter plugs are fused 2t 1¢ amps DC, which means
& maximum of 120 watts of power 15 availeble from this
source. Fo run a PE box equipped 99/44 vou need to cable the
STATHUNER 250 directly to a battery, The necassary 1 fnot
cable for car dattery use with clasps for the + and - battery
terminals on one end and a female cigarette lighter plug at
the other end 15 available from Radio Shack, WalMart, and
aany auto supply stores.

A5 i early August 19Y3 cataleg prices tor the STATFONER
230 vary trom $194-3229 plus shipping., It is available froa

REAL  bIHIDS  iphane  BGG-762-73202)  or  SUMELCD  {phore
HUU-338-t844).  #hone these dealers and ask for  their
catziogs. ihey both sell inverters of larger and sealler

capacity and both dealers can alse set you up with a solar
panel to charge the deep cycle battery vou will use to power
your I{ system at romnte lapratione, Gmaller STATPOMER
inverters not powertul emough to run a full TI systea have
recestly appeared tn the C.0.M.B. catalog. These sealler
inverters can be used to run s4all AC electrical devices from
a rar’s cigarette lighter, 140 watt AC continwous, ites
PIZ2-9306, tor %70, 125 watt AC continupous, ites
vinel-9943, tor $70. 50 watt AC continuous, ites v3442-9505,
tar ¥30. C[.0.M.B.7s phone 1s B00-328-040Y.

ProWatt 250-Watt Inverter
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HUN YOUR COMPUTER AND OTHER WOUSEHOLD DEVICES
N CLEAM DEPENDABLE SGLAR POMER,
by Uharles bood
Lima Ohin Hser Group

With the recent developaent of inexpensive efficient sine
wave [oF mear sine wavel inverters 1t 15 now possible to
power all the AU electric appliances in your hause including
aur ¥7/4R copputer systeas using a DC power source. The most
elegant and environmentally friendly source of DC electricity
i3 & photovoltaic panel, the sort of thing that allons light
to pouer many of today’s calewlatars, I have a TI99/4A
computer sysies rumning coapletely on solar power, and ay
LC4G computers run on NiCad batteriss that are charged with
solar battery chargers. This is the envirgepental thing to
go! For a few $100 you can run a fully expanded 9%/4A system
with solar power, For an investsent of about $1100C you can
discennect your home from the power grid and generate all
your home’'s electricity requiresents from the sun, Once the
initiai investment is made in photoveltaic panels, these
ueviCes Coptinue to produce “free” gleciricity pasically
torever. Unlike & lot of other solid state electromic
gevices, mpst photovoltaic panels ¢o not wear out.

Conventional sources ot electric generation are bad for
the environaent. Eiectricity sade from fossil fuels concuses
nor renewable resgurces and produces lots ot pellution (spot,
sulfur dioxyde, nitraus oxidest that causes smog, acid rain,
ang hezlth probless. Carbon dioxide, which is what you get
trok an absoiutely "clean" burning of anything, is said to be
& mayor tactor in the planet’s gradual waraing trend (glebal
warmngi. Larbon droxide produced by the burming of fossil
tuels 15 2 mpajor source of the increasing percent ot carbon
$ioxide 1n the earth’s atasosphere that has been nated over
the last several decades, Electricity generated fros nuclear
power proguces Ao carbon diowide, but the potential dangers
of nuclear power are enrogous as evidensced by what happened
at Chernobyl. Aiso, we still tava't figured out what to do
with the high leve! radisactive waste troa nuclear power
plants, waste that remains hideously lethal for thousands of
years.

the electric bill you pay every month pays for the poser
CORpany’s nardware and for the fuel TAe pOWer Company
consumes.  Rs the years go by you can expect these fuel and
hardware costs to increase and your electric hill to also
increasa. WHAT YOU DUW'T PAY FUR with your electric bill are
some direct and numerous indirect costs related to electrical
generatior. Nuclear generated electricity has direct costs
that our children and many generations of grandchildren will
have to pay. HNuclear power plants graduaily hecose so
radigactive that routine maintenance becoses impossible, at
whith point they have to bhe persanently shut down. They
usually cannot just be nisazseabled and carried away hbecause
ot this radipactivity. ‘the reactor core must resain 1n place
and oe ge monitored, salntained, and patreled with secutity
guards ter a couple ot hundred vears. Is alsost all cases

electric utiiities that own these nuclear power plants plan
to pay tor these “decosalssion” costs trom their current rate
base {1e. our children), [hen there are the perpetual costs
at sonitoring high level nuclear wastes and keeping these
wastes out of the environpent fpr thousands of vears.

There are lols ot 1ndirect costs assprizted with making
electricity trom traditional fuels, What is the military
cost ot keeping the Fersian bult open and the oil flowing our
way? How about the cost of the rot to buildings, cars, and
people’s lungs caused by the puoliution of coal  generateo
electricity? What 1s the dollar cost of eavironaental dasage
tue to o1l spills, coal sine waste piles, forests and lakes
kiited by acid rain, and reduced crop yields due to acid
rain? I ag a chromic astheatic and spend hundreds of dollars
every year on drugs ta keep ay problem under control. I will
have to do this for the rest of ay life. I know that for
myself foul air means a greater chance of an asthaz attack,
gore drug use to control these attacks, and very occasionally
an overnight stay in the hospital if the drugs don’t wark.
How sany cancers are caused trom nuclear waste and nuclear
power plant accidests? How many extra tillions of dollars are
spent annually on heglth care and how sany work days are lost
due to pollution {rom electrical generation? How du yuu put a
price on beauty? What is it worth to see the North rim of the
trand Canyon from the tourist factlities on the South ria?
Btten this 15 ditdicult because of the haze produced by a
toal +tired electric generation plant 50 miles away. [t is
ditficult to quantify these indirect costs associated with
the wusual sethods a4 generating the electricity you use, but
| suspect they add up to several tises the cost the country’s
monthly “siectric biit*,

tlectriCity gemerated with photovoltaic panels is
virtually poliution tree! INere are no polsonOusS gasses of
green house fQasses (ie O carbon dioyidel, no radioactive
waste ar danger, and no consumption of npon renewable fuel
resources,  Several tens of thousands gt private hoses in
this country are “off the grig” aJElegnerate all their
electricity +trom solar. These households have WO MONTHLY
ELECTRIC BILL to pay. The only continwing expense for such
‘ot the grid" homes is replacing batteries every 10-15
years. Many electric utilities charge $10 per foot to bring
power to lpctipns not within easy reach of an existing power
fine. For homes more than 1/4 - 1/2 sile #rom the nearest
power pole 1t 13 otten cheaper to stay otf the grid and
purchase the soiar equipment needed to maxe &1l their own
pawer than 1t 1s ig pay the power company to extend their
electric fines to your heae. The exact break even point
varies tros one electric utility tp another. For lecations
near a power {ine sigple calculations suggest that it is
cheaper toc use the power company’s power than to invest in
solar electricity, but that is only bhecause these
calculations do not take inte account the indirect coets
autlined adove,
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Photovoltasc panels are based on silicon, mainiy obtained
trom comaon quartz sand. Silicon 15 a reseurce wme are not
likeiy to exhaust since it is cne ot the most common types ot
atoms tound 1n the earth’s crust. Panels consist of a number
ot silicon crystal or asorphous silicon pheto cells wired to
produce enough voltage dfusually about 14 volts) when the sun
shings on the cells to charge a 12 volt bhattery systea,
Ihese cells are all sealed from the eiements within the
panel. Lower voltage pameis are avallable, Higher voltages
¢an be obtained by wWiring several paneis in series,
Uniimted increases in power (morc watts) can be pbtained by
wiring additional sclar panels together in parallel. The
sodularity of salar panels makes ther attractive to seall
power users or those with ligited funds wha are interested in
2 little energy independence. The single solar panel on my
roof 15 identical to those used hy large scale utility owned
soiar electricity generating facilities in Califernia.  they
have 1000°s of panels, @ have only one, When soney is
available it will be easy tor me to add more solar panels to
ay existing small scale home salar electric gemerating

system.
The +first experimental silicon crystal photovoltaic
panels were made 1n the middle 1930's. Panels manufactured

in the late 3075 are still ip use and are still producing
aleost as wmuch electricity as thay did when they were new.
the power (watts) of solar panels decrsases a little during
therr tirst couple of years of operation dus ta 2 darkening
ot the panel’s coating, Atter that, power output does not
cantinue to deteriorate.  Apparently THESE DEVICES DO NOT
Wedk WUTY The tailure rate of existing silicon crystal
phatovoltaic panels is less than 2 per U000 panelis per year.

in the 1900°s production techmiques began to improve amd
sanufacturing costs decreased.  Because of the increasad
veiuge ot photovoltaic sales and continued manutacturing
efticiencies, cnsis nt phatavaltatc panels continue to come
down. it 15 now possible +or ordimary consumers such as
ourselves to purchase new photovoitaic panels for as little
ac %6 o peak watt in saall quantities (3449 for one new 73
watt panel}, Used pamels [(they dan’t wear out) cost even
less,  Manutacturers ptter amazing warranties of 1@, 12, or
20 years on new panels, guaranteeing the panel will produce
at least B0X of 1ts rated power +O7 at least that length ot
time. A peak watt i5 the pawer gutput of the panel near the
middie ot the day when the sun is at its brightest.
averages 3.9 "peak® hours of sun per day. The rest of the
contenental U.5.A. averages between 3.% and 4.0 peak sup
hours per day. These are amnual averages and take into
consideration average cloud cever and seasonal day length
variatien. Sofar panels will continue to produce electricity
at the:r rated voitage when the sun is low in the sky or when
there ic a cloud cover, hut power {(watt) output will be Jess
thar "peak".

What can you do with electricity sade wmith solar pnuer?
Alter all, the power output of solar panels is not

Bhio

continuous.  You get no power at night and reduced pawer if
there 15 less than "peak" sun. One aiternative is to store
the electricity in lead acid batteries. This is what “off
the gr:d” home owners do, Solar panels witl last sore or
less torever, but untortunately batteries won't, The best
batteries availabie to "off the grid® home awners have to be
regiaced every 15 years, Hatfery replacement is the only
recurring expense of remote sedar electric systems.  Another
alternative 15 to sell your sciar electricity to the local
power utility, and then buy 1% back as needed (at night for
exdmplel.  The power coapany acts as your batiery, storing
your electricity for later use. Laws require that electric
utilities purchase power fros small private producers. There
are three disadvantages to seliang power to your local
electric company. 1= You have to pay tor an expensive
“syachronous inverter' intercopnect which will turn your
sofar bE electricaity into &l cycle AC current that is EX8CTLY
synchranized with the 4l cycle power cospany current, 2- 4
there 15 a power coapany powsr failure your own generating
system 15 also automatically shut down by the synehronous
inverter interconnect,  ihe power Company doesn’t want its
power lines energized while the repair crew is trying to fix
things. 1hus, an 1sterconnected saall private electricity
source CANNOT be used &5 backup electricity. 3 In aost
states the power company is allowed to pay you LESS per
kilowatt nour for your electricity then vou have to pay the
power ceapany tor its electricity.

I have a mniature Y9/44 cosputer system {99/4# console,
tape recorder, Hhexbus intertace, hesbus printer plotter,
watertape odrive, small BeW TV for use as a monitor), an 1B
watt tiuorescent bight and a shortwave radio receiver all
texcept the IV which runs directly off of a 12 volt sourcel
posered by an inverter connected to & 110 asp hour deep cycle
1Z volt battery. 1Ihe battery 1s charged with a 27 watt sglar
panei occupying iess than a square yard on ay rogt, |
purchased this panel nes With a 12 year warranty {or about
§200 1ncluding shipping {§/ per peak watt). Total power draw
ot all these devices (takipg 1nto account the Yui efficiency
ot ay 1averter) s 40 watts trom the battery., 1 ran ran ALL
tms stutt simuitaneocusty for 13 hours and not dangerously
discharge my battery. tor every hour | rus all these devices
sisultaneously (usually 1 den’t run thes all at once) it
takes ay ¢/ watt solar panel B peak heurs to recharge the
battery. Ihts takes 1nto consideraticn the fact that vou
have to pusp inta & hattery 129% of the electricity vyou get
out of tne pattery. if f nad 3 fully expanded 99/4f system
W1th a peripheral expansion bgx hooked up to this battery, |
wauld wani a second solar panel to speed up battery recharge
tise. 1 pupect soon to purchase some  additional salar
panels. There lots of sguare yards [eft on avy roof.

1 alsa have a var:ety of solar powered nicad battery
chargers which [ use to charge batteries for use in sy (L4¢
computer, TI-74 cosputer, and ay hexbus peripherals. The
charger 1 use for the 4 AA batteries [ put in sy CCAC
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cosputer is about the size of a cigarette package, It fully
recharges 4 AA nicad hatteries in 14 hours of “peak® sun. I
keeg this charger :n a sunny window mith a set ot batteries
inside, and another set of charged nicads in my CC40.

I purchased aif my solar eguipmsent +rom KEAL GBOODS of
Ukrah LA, (fhe company name and @y tast name are the same
anty 8y coincidence. | am however, ispressed enough with the
company and i1ts praducts that [ purchased $Y0 worth of their
coason stock, b Ihey are thit country’s iargest retailer ot
50lar eiectric panels and nther products for *off the grid"
hoses. #Another farge retaiier of solar panels and related
products 1s SUNELLC of Hamilten Hentana.

A quote  from  the HERL bUGBS “Alternative Energy
sourcebook” gives you an 1dea of what 1s possibie with a
seiar eiectric home.  bor $10700 the company will sell you
115 "REROLE no&e R1T 4", [h1s includes everything you need;
soisr panels, mounting hardware, batteries, inverter, tused
Load center, safety discennect, meters and other equipaent
all kL. listed and all in cospliance #with the current
National Electrical Lode,

“in the worid ot photovoltaic home systems, this is a
gtant. [t will power a large energy efficient home with all
the comtort and conveniencs of a city hosme hooked tp the
poser grid,...Use your vacuwm cleaner, washing aachine,

microwave oven, entertaingent sguipeent and cosputers with
the confidence that you have a substantial energy system

composed ot the best components avallable.*

It 1s assumed that such an all salar electric energy
etticient home will wuse only iluorescent tubes or cumpact
Huorescent [ight buibs for lighting and will not use
electric resistance for space heating, clethes drying, and
water heatng. Alternative sources of amergy such as direct
selar water heating, propase, wood, and a ciothes line are
available for these purposes, The ‘“Resote Hose Kit 4%
produces 4500 watt hours per day with 5 peak hours of sun.
You can always get more alectricity by adding more solar
pangls,

RCCOraing 1o the Ekiectric Power Kesearch Institute in
Calitornia, "25 percent of today’s U.S, electricity needs
could fe &t by solar cells deployed over an ares of less
than W percent of the area used by the U.45, military.® Lots
ot military bases are schetivied for scaling down or closure
in the next few years. | wonder what will happen to all that
land?

I beireve selar electrigity will be a HIG part ot the
planet’s energy tuture. Electric utilities in California are
now actively investing in large solar electric power piants,
n the near futwre [ envision many utility owned soiar power
plants. ‘Vhey are now cheaper to build and sispler to operate
than nuclear power glanis and can Be used I0 @eet peak
daytime 1ndustrial and air conditioning electric cemands, |
alsoa envision solar panels on the roofs of factories, office
and  apartsent buildings, and private hoses interconnected to

| oYEry extensive ipforeative 123 page cataleq.

the local power grid and | envicion lots of *off the grig*
solar electric systems bringing electric power to all rorners
of the planet while producing electricity without stinky
poisancus exhaust, ragiatian, of greenhouse gasses.,

I+ all this sounds interesting catl
Companies beiow and ack tor their catalngs.

aither of the
SUNELCD has a
REAL GOODS has

& tree ralor catalog and publishes the “1993 Alternative
knergy Sourcebook*, the most cospiete single spurce of
intormation therc i on this topic and the source of mucll ot
the intormation in this article. fhe cost of this 51 page
book 3 tuliy retunded with the purchase ot $100 worth of
HEAL BUUDS goods.

HERL bLUULS

Y44 Mazzoni St.

Ukran LA ya4bg-3871

Phone QUO-Ye2-7325

SHNELLU INL.

19V lkeels &, F.u.
Hamiiton Montana SvH4p
Fhone Yuy-isB-6H44

box 1497
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AFPLE REINVENTS THE WHEEL

Fros the Thursday July 29, 1993 LIMA NEWS:

“#pple computer Inc. ot tuperting Lalit., plans to
iatroduce & new [ine of aid-priced Macintoish personal
computers ihursday that talk, recognize voice commands and
read text, ihe Macintosh Centris &6UAV and Guadra B40AY PC
1ipe witl be available next month,”

Charles bood’s comment on the above:
dur 1¥43 T1YY/4R computers cam talk, 1 published an
Extended Basic program in the Novesber 1997 issue of the Ling
newsletter that lpads T1°s public domain lext-to-Speech and
then lets the Y9/4h read any DVBO text file. If ypu have the
MBX system, reviewed by me in the Decoaber 1990 Lima
rewsietter and recently republished by the Torontc user
groug, your ¥9/4# computer can recngaize vnice commands.
XXDONEXX

UPDATEDR/CORRECTED FUMNELMEB v EDITORS

the Funneiweb v 40 column editor is heing mailed with
this newsietter, [hose who we think can use it are also
getting the 44 colusn editor, 14 you gon’t get the 48 column
editar with this #ariing and want it, cend %1 to the
newsietter address and we will gail 1t right out to you.
[hese editors supersede zl! previgus releases of the v 49
and BU colusn editors {including those sent directly by Tony
Ncoovern) aatled prier to the third week af July 1993,
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