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Lily llou

"I designed the Soll
These words are made to be spoken
from a pinnacle of technical authority,

those who think that the design process

preferably by a gimlet-eyed Herr

WHAT IS THIS THING CALLED

Doktor who pursues exact solutions to

SOL?

the nineteenth decimal place and who
reigns over a limitless sea of subordinates slaving away . over rows of
drafting boards.

. For the benefit of future historians,
I shall state that the Sol is a single-

Or they could come from a furry
little gopherlike creature with a piece
of string for a belt who sleeps all day
and occasionally surfaces to deposit a
few dog-eared pages of scrawled diagrams with his custodians.
Since I fit neither of these descriptions, I hesitate to make that claim
(except as part of a put-down) , for it
is only partly true. Besides, as I look
over the reasons for making certain
design decisions along the w-ay, I am
struck by the fact that most of those
reasons had little to do with the ultimate advantages of the decisions.
The Sol, therefore, got designedpartly by me, partly by Bob Marsh,
and partly by chance and circum'
stance. My description of that process
is intended to instill confidence in
those who feel that there are great secrets involved in the design of products
and that mastery of most of the universe is a prerequisite to successful design. It is also intended as a warning to
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is deterministic and uncomplicated.

board computer built around the 8080

microprocessor and the S-100 bus
structure. It incorporates an integral
video alphanumeric display circuit,

serial and parallel interfaces, and
random-access and read-only memory
on the board along with an audio cassette tape interface. A keyboard plugs
into a connector on the board, and a
video signal comes off through a coax-

ial cable. Regulated DC power is
supplied to the board through another
push-on connector, and that's all that
is needed to make it compute.
Sol's main feature is a 100-pin edge
connector that provides all the signals

of the 5-100 bus to any number of
memory, I,/O, or other peripheral
cards available from different sources.
An important secondary feature is the
"personality module," a tiny (3-byI/2-inch) printed circuit card on

which sits the ROM. The personality
module plugs into a small edge connector on the Sol board. By this means
the personality of the Sol can easily be

changed without technical skill. Also,
all the serial, parallel, and audio connectors are mounted along one edge of
the card, requiring no external harness

or connector assembly.
The Sol-i0 and the Sol-20 both put
this card, along with a power supply,
into a metal chassis with walnut sides
and a typewriter-style keyboard. The
Sol-20 has a five-slot "daughter board"
that plugs into the 100-pin edge connector and itself provides five more
similar connectors, so that cards of the
5-100 type can be plugged in within
the cabinet. It has additional power
supply capacity to feed these extra
cards.

BEFORE THE BEGINNING

In 1974 I was helping to run

a

public-access "computerized bulletin
board" system (called Community

Memory), which was essentially a
labor of love for me and several other
people. It had two terminals in public
where people could come in off the
street and enter information items as
well as search for them. Since the
terminals were unattended, hardware
reliability was an obvious problem, especially when we postulated much
larger systems.
My way out of this future problem

was to dcsign an all-Prrrposc "couvivial

cybcrnctic tlcvice" as a tcrllrinal/con-

ccntr:itor/proccssor- - in sr.rch a lvay
that amatcurs lvould be crlcouragcd to

gct their hands on

it. In thcory,

cach

place *,here one of these "Tom Swift
'fcrminals" q'as installcd rvould dcvcl-

op a cornputer club. 'lhcn, whcn

a

tcrrninal broke dorvn, relicf rvould be a
local matter, and pcople would not
have to place thcir trust in a rcmote
rl,rirttcrrance struct ure.
It rvas by placing a notice about this
conceptual design on the systcrn and
ir.rviting respondents to form a discus-

sion group that

I met Bob Marsh lor

the second time. (Tlte first had becn
cluring our college days whcn we livcd
in the sarne co-op residence hall at
Berkeley. We did not share manY
intcrests then.)

Now, horvever, Bob had

raised

himself to the state of an unemployed
electronics engineer (sclf-taught) who

had nearly \4'on an cncounter rvith a.
glorified version of Don Lancaster's
'fV Typervritcr that l.re had built, improved, and fixcd frorn scratch. After
a rvhile Bob suggested that I go in with

hirn on the rental of a 'rvorkshop. I
agreed, and we signed a three-year
lease on a garage in industrial Berkel"y, comrnencing from January of
1975. I moved my workshop out of my
Iiving room, and Bob took up residence in the upstairs office, trying to
find

a product to

manufacture. A plan

to produce a limited-edition digital
clock rvith a fancy rvood case never
rnaterialized, which was a disappointmcnt both for Bob and for Steve, a
frie nd of his who did rvoodworking (we

shall hear more of this later). Bob

spent much time investigating the Pos-

sibilities for a logic analyzer similar to
others then available, doing much

design before he gave it up

as

impractical.

follo*cd in July, and I bcgan to gct
bits and picccs of rvork -rcdr.:rwittg
schcinatics, rvriting pr clirr-rir-rary rnanurrls, arrd othcr rninor cttorcs.

In July Bob lirrally got to rlc. IIe

had a ploposition: i.rc n'oulcl pay me to
dcsign the virlco clispl;ry scction of the

Tom Swift 'fcrrninal. In Octobcr the
VDM-1 vidco display rnodulc fir'st saw
-fhe Torn Srvift Tcrrninal
Rcvision A.
ncver did get dcsigr-rcd exactly as I
dreamed it. But, as thc hortlcs of arnatcur colllPuter enthusi:ists su':it-tncd
out of tlte rvoodrvork, its lrrrr l)osc \\';ts
bcing fulfilled.
'I"TiE SOL SOLU'TION

I like to say that, in the process
lcading to the birth of the Sol, Leslie
Solonron, technical editor of Popular
Electronics rnagaz-ine, pcrfoimed the
act equivalent to that of the male. I
still don't know u'ho solicited whom,
but Les agrccd to carry a construction
article on "an intelligent tcrminal" on
the cover if a ilorking rnodcl could be
supplied in thirty days. This ploposal
rvas made in the niclclle of Novrmber
I975.1\\,as summoncd to Bob's office.
Bob tactfully asked me if I thought
such a projcct was impossible. I reluc-

tantly admitted that I clid not but
strongly suggested that an unintelligent terminal be designed, mainly because I wanted badly to exercise the
features designed into the VDM-1 for
such an eventuality. Besides, I had
already turned down an offer from
Bob to desigrr an 8080 CPU board for
Processor Tcclrnology.
Alternate designs rvere r.oughed out

and prices compared. Both were for
terminals using the basic circuitry of
the VDM-1. His had an 8080 thrown
in, mine had decoders and countcrs.
I\lline was cheaper, but only by about
ten dollars. Gradually I came to realize

I took Bob to the that if the inevitable were to happen, it
second meeting of the Homebrew would be better to be on the inside
In March

1975

than on the outside. After a day or two
of discussions, I agreed to contract to
do the design. I pulled out of a volunteer project on the grounds that "the
roof was about to fall in again." And
somewhere in the midst of all this I
looked up at Bob and said: "Let's advertise it as having 'the wisdom of
space inside that cabinet.
Processor Technology was founded Solomon."' From the cornment came
as a partnership in April of that year the name Sol, which is meant to be
(I was not one of the partners) and written in biblical-movie-poster letters
began designing ROM, RAM, and I/O chiseled out of stone. Les will never
cards for .the Altair. Incorporation live it down.

Computer Club, where about twenty-

five people stood around the first
Altair 8800 to reach the area and
watched it blink its front panel lights.
That was all it could do, since it had
no I/O circuitry and only 256 bytes of
memory. There was a lot of emPty
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Singlc Board Comlitrter: ll-/ectronie dcutces are built notuaduys otr, "Ntrhtted circut't cards"

of fiberglass with patterns

of

of wire,". In
tlte old do1:s, 1gn years ago,
copperfoil

i;Lsteacl

cotnl,tuters had hundreds .of
thase bourrls, each cantain;llg

a

tiny l.,or\ion of their
trottics. Now things

eldc'
ltoue

itiuch that an en'tire
cLttnputer can fit ott' otle
slLritnh so

p rirtt

ed circut't board.

: the "thinl<t'rtg"
section of a contPuter is called
the centro,I Processirtg urt'it
(CP{, or ju.st the l:rocessor.
If it's so stnall that you need a
nicroscope to exanr,ine it, it's

Nlicroprocessor

called a nic roprocessor.
5-100 bus str-ricture,

o

buri;,

o

rt,ire conttected to nranj
plttces. Usuully it's used to
carry electricity for power,
but, in a corttpttter, xery fttst,

Ioiu

-

pouer t'lectrical inpulses

are

sen.t betweert sections on
buses. Since there are a lot of

these sigtals happening at
once, co?nputer buses ltaue a
Iot of wires in them. The S 100
is a 100-wire bus used by many

personal cotnputers.

BecatLse

they all h.aue the same pattern
of four intercortnections, the

plug in board from one wt)ll
uork (usually) u,hen plugged
into another S-100 mochine.
The S neans standard.

Integral video alphanumeric
display circuit electronic circuitry uhich produces a signal
th.at can be connected to a TV
set an.d that causes the set to
display Ietters an.d nurnbers on
the screen. It is integral be'
couse it is built ittto the
contputer.
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Scrial and parallel inteilaccs:
An mletface is the diuidcng

i

line

I
I

betuteen tu.to electrottic
deuices. A wire or cable usually gces across an {nteiface
carrying el e c tri ca lly - c a tl e d infornzation. If the cable canies
seueral diJferent sigrials ot
once, it's a ,parallel inte'rfoce.
If the tnfortnctlion rnoucs in a
sequence through a shtgLe wire
tlte in/erface is serial.
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Ra;rdom-access N'lernory : mernory like a set af pigean-holes,
into any of which the com-

\

puter can put neu; ittformatzon or frorn any of wh.ich, it
cen read old information. Tlrc
coinputer cen choose any
pigcon-hole (or address) at
any

time.

,

Rcad Orrly hlcrnory: jttelnorj
Iike a telephone dtrectory
uhich can only be read by the
conputer and not uritten tn.
It's ztsed ta hold instructions
fo, the c omput er (the
program).
Push-on Connector: a set of
metal posts wired or sold.ered
to electrical circuitry. A set of
sltring clips held in a plastic
block can be pushed down
onto these posts in order to
ntake an electrical connection
to a cahle.
Edge Connector: a socket built

thin slot in a plastic
black. A nurnber of spring
fingers are held in the block.
Ifa printed circuit-board edge
i's pushed inlo the slot tlte
as & Iong

spring fingers uill "zripe"
against both sides of the
board and mahe contact uith
the copper foll patterns.

l/O: Input/Output. The electrical channels through which
the computer moaes information to and from the outside
world.
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Popular Electronigs, loohs
s,

Xn che process lead ing to the lairch sf
the Sol, Leslie Soloneon perforxxred the
act of the rmale. I still don't know who
solicited whOm.
Bob had alreatly developed

an

architecture for the device. It involved
taking the on-card memory and I/O
devices, disconnecting the S 100 "DI"

data input bus, and creating

a

separate low-drive "internal bus" that

would get data to the CPU through a
four-way data selector or multiplexer.
One input of this would be the regular
S 100

DI bus, another the internal

bus, and the other two 'rvould be used
for keyboard and parallel data inputs.

The reasoning behind this was

to

minimize the rieed for high-power tristate drivers on the card and to allow
the low-power tristate output features
of the RAMs, ROMs, and UARTs to
serve their intended functions.
I should explain here that designing

for Bob Marsh can be somewhat of a
trial. At least at that time, when he
had little else with which to concern
himself, he was continually turning up
with new features and economies that
he suddenly wanted incorporated in
the design. He would explain the
problem or opportunity and then

preface his technical solution with an
inevitable "All's ya got to do is. . . . "
This would be forgivable if he were not
so often right and possessed of a truly

useful and valuable idea. Were the
designer a prima donna, the relationship would terminate after the second

such incident, with the

designer

fuming about "professionalism" and
"interference." Of course, since my
workshop was in the same room as his,
I could not have gotten very far if I
had wanted to stamp out in a rage.
The situation did, horvever, call heavily on my sense of futility, absurdity,
and ultimate irrelevance.
A few days after I started on Sol,
Bob had another idea. He wanted all
clocks on the card derived from a sin-

gle crystal. The,VDM-l had

been

using a 13.4784-Mhz crystal, and Bob
had been doing some division problems with his calculator. It secmed to
him that not one but three relevant

clock speeds could be extracted from

this frequency, allowing operation
with 2.5-Mhz and 3-Mhz 8080 chips if

dcsired. I protcstcd, but withr:ut
groLrncls, and vcry soon g.tve in arrd
cirsigned a simple clock gcncr':rtor
*'hich allowed (through a variable-

flip-tail r.ing cor.rnter, if you
must knorv) the kincl of clocks Bob
t'nodulo
wanted.

bly N{IT'S's) boar'ds <lid not use the
DBIN signal and werc

B,ob tactf"mlly asleed n'il.e if
'clae

After a decent interval

Bob

crease the crystal frequency to
14.31818, rvhich would be neccssary if
color video peripherals \!'ere to operate
u'ith it. Please ro rcdesign all relcvant

I fumed and
urnbled but found a \\tay out
eventually. After all, the clock frequency ro the 8080 would be of a 488nanosecond period, a whole 1.8 percent shy of the spec sheet minimurn!
circr.rits accordingly.

gr

Why n'orry?

-fhe biggest
upser acrually had

rhe

flimsicst reason. Bob wanted to be able
to cxtend tlre S- I 00 bus of the Sol to an
external cabinet through a flat ribbon-

style cable, which came in

50

cor-rductor rnaximum widths. With my
avid agreernent, Bob wanted to ensure

that there were plenty of ground
return lines sprinkled through this
cable'- a practice that had been
neglectcd on the Altair and that probably caused many of the noise prob-

lems associated with it. To do this
would require more than 100 wires.
Bob and I did some figuring while
driving down to a Homebrew Club
meeting, and he reached the conclusion that it would be permissible to
take the DI and DO buses and connecr
them in parallel, rnaking one single

DIO bus. We

assumed

that

Ahi* u g}"at

As tl-ie clesign progrcsscd, rve realiz-ed

intelligent terminal," but the decision
was made to soft pedal the lact until
the last possible momenr. Once published, all the fuss possible was ro be
made about its general-purpose nature; but until it actually sarv print, it
was to be treated first as a terminai.
To jump ahcad a bit, rvhen I finally
delivered the n'orking prototype to I-es
Solomon's dcsk and pointed our its
salient fcatures, I-ris cll,ebrorvs bcgan
twitching. Why couldn't he, he rv:rnted
to know, plug in a ROM board with
BASIC burned in (as he could do rvith
a Bytesaver) and run stand alone? I

smiled my blandest srnile

and

rnuttcred, "Beats me."

Originally I had been .qiven ro beI rvould be required by the
terms of the contract only to provide a
schematic diagram and to help interpret it for the benefit of the layour
artist. When it came tirne to start laylieve that

5
.;:
.

DI bus. DBIN could therefore

;ll

I

:ti

.-2

all the cable you'd savet
As it turned out, those eight extra
traces saved on the Sol board nearly
made the difference between a buildable board and an impossible one. The

fact that some manufacturers' (nota-

:A

.'3

be

used at the Sol as a "direction signal"
for the DIO bus and data could be sent
both ways on one set of wires. Think of

..d
$

the sarne as Processor Technol-

8080 as an enabling signal for dara ro

Inte

rrrirl Bus: Eight

bus'type

uires uhiclt, are coztn,ected to
most of tke deatces on tk.e Sol
iuhtchfeetl tn rnation. to the
'l:rocessor. The infarnto.tlon
riloL)es in etght" bit un.its
(bytes), ane wirefor each bit.

'fri-Statc Drivers : elec:tronic circtLt'ts used for feedtitg signals
to a bus. They can either force
the bus wire to a high i.oltage
or a low aoltage, or they can
let the bus'float" at whateaer
' xoltrLge
other driaers dec_req,
Variable-modulo flip tail ring
cor-lntir: un rltc(rottic tL'oiln
contittually chasmg its tail.
7-he rt,orm's bock is black and
tts bel$ is uhite. Ench tz'rne
orottnd, it rnahes a half tulst.
A line of ants does close'
order drill ustng the color of
the u'ortn as a caden.ce (clock
signal) . Since u)ornl,s traael at
a steady rate, the cadence can

THE BIG FUSH

was

ogy, using rhe DBIN signal from the

lllr-rltiplcxer; an electronic circttit r';hlch can cltoose one of
set'erttl ittfirLt.s and route the
signals at th"at tlnput to its
o ttt pttt.

that we wcre br-rilcling a gt:ncral-

pur llosc .omputcr r allrcr thatr jrrst "an

every

manufacturer who was anybody

the

I

pa"cject \sas im;3t:ssr-ble.

inforrncd me that he would like to in-

'doiag

tht_-rt'forc Lrscless

rvith Sol, unless modificd, is still a
source of dclcnsivcncss in discussions
of thc clcsign. I take thc pr:sition that
Bob made me clo it, and hc takcs the
position that history rvill absolve him.

1.,

I
,'r:9
":2a

. .z{
::,

l

be changed b1 changing the
length of the uorm (aariablemodulo)

DI

Brrs: Eight bus-type u ires
uhich carrj electrz'cal data
signals frorn S 100 boards
into the processor. Short for
Data Input Bus.

DO Bus: Data Ou.tput
Stzme as

Bus.

DI Bus, eicept that

the electrical signals {rre carrt'ed out of the processor board.
to all of the S-100 boards.

DBIN Signal:. Data Bus In. A
timing signal uhich the microprocessor uses to tell anyone uho cares that it can
accept electrical data (one
byte only) gcing in.
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ing tape, I cliscovcr-crl that I rvas cxpcctttl to i;itch ir.r *.ith a u'ill and hclp
stick do*'r-r t'ltc many rniles of cr-epe
taprc that *'cruld be rcquircd to Pro-I'ime
rluce thc printccl cilcuit artwork.
rvas of thc esscnce, as I agrccd, and the
lay'out artist wlio had bcen engaged
r'vas somcwhat out of his depth with a
II0-package layout to be done at
four'to-one enlargcment. Bcsicles, he
apparently didn't bclieve in rnaking

rvith ncctllc-point X-acto

knives,

rvhich we constantly had to hand, rvcre

the rnain haz.:lrds of rvorking ttrere.

In adclition, thcre was thc chill at
night and the bcat th2it accurnulatcd
during the day. People dot'nstairs
ncver had lhe samc opinion about a
cornfortable tempcrature as rve did.
Wc soon settled into an insane schedule of fourieen- to seveltteen-hour
clays, seven days a rveek. I kcpt going

'Fhe cr$T4/xl i*g .,ilaff!:rtl"trirat 6lr? i,.me wh.esr
Bob cleamged tr*.is sffiisxd fqlr t,he }"ast
t!.ffi1e.
test

on orange juice, the younger layout

possible loutings.
Steve the woodrvorker had built a
large light table to Bob's specifications, and this rvas set up in the only
available space in the now crorvded

rnan used Coke. He succumbed at the
very end and I had to finish ep alone.
'fhe task took ahnost three weeks of

prclimiriary pencil sketches to

garage

loft above some offices that
Proccssor had installed. I pcrsonally
madc sure that an electrical conduit
running at forchead level was paddcd
and tricd to get somcone to put up a
fence to prevent one of us from
steppir-rg backrvards off the edge of the
loft. That, the knocking of heads
against rafters, and the sticking or
scratching of various parts of the head
a

standing uP looking down into a
fluor-escent lit rvhite background on
which crarvled worin tracks of
black tape.
f'hc cr-orvning momcnt came when
Bob changed l-ris rnind for the last time
about rvhich side he wantcd the 100pin conncctor to crnerge from (this
was determined by whether the S-100
boards were to mount above or below
the Sol board). Layout had already
started, and fortunately that connec-

. :i.
ri
.t

! i

.i

i

.rL

tor lay in the othcr guy's arta of conccrn. I:le had to cr oss over about
scvcnty-five traces in order to flip the
corlrrcctor, and he did rrot succecd.
Some traces rtcrc brought ottt to dtad-

end pads rvith no hole tlirough them,
lcaving sorne of the pins to bc connectcd by taek-soldered' junrper wires
latcr dur ing rtsscrnbly.
I should point out that this printed
circuit board rvas the prolotyPe; no
wire-wrap or othcr vcrsion had been
nade. Only trvo boards rvcrc ultimately produced (by a specialty shop run
by a rvork addict) , and one of thcm sits

on lrly rvindorv lcdge at home to remind me of how rough things can becorne. Bcsidcs, I like to point out my
half of the layout and horv obviously
superior was my technique comparcd
rvith the other half.
'I'he other board I loaded rvith
parts, tack'soldcred rvith almost a
tundred jumper wires out of sifht on
the rear side rvhere traces were incomplete due to the hasty layout, checked

out, and prcsented to the software
people to see rvhat they could do. I
have no recollection whcther that was
before or aftcr Christmas of that year;
I think it rvas before.

IN I'HE

BAG

Bob had laid out the basic outlines

of the cabinet and had patched together a power supply and a sample
keyboard. One of his design criteria
frorn the absolute beginning was that
the cabinet have walnut sides of a certain height or less. Steve had told him
of a great bargain to be had from
center-cut pieces of walnut, which
were ordinarily ahnost thrown away.
There is sorne cause to believe that the
primary re ason for the existence of the
Sol was to provide an outlet for this inexpensive wood. At any rate, Steve is
now in the rvilds of Wisconsin running
a mill to make walnut Sol sides.
As the project proceeded, Bob was
urrdecidcd as to whether a cassette interface or drive would be included in

the production version. As photographic deadlines approached, he

o

'-

decided to put a dummy cassette drive

o

in the cabinet. This was to

!

;E
c
o
e

Bob Marsh uith the Sol up and running. All's well that ends well though in this
case it seems to be only the beg[nning for Processor Technology.
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, ROM

s)rynbolize

the fact that cassette tape would ultimately be available in one way or
another-how he did not know. The
text of the article, when it appeared,
mentioned nothing about it, and the
ri'rysterious tape deck has proved to be

Carryi*g {-he Sol shrouc}.ed.in txr/o
paper huags, lve entrba rked fCIr th.e
tr

ig-time .wonld

CIf FIew

York.

the biggest singlc sourcc of qucstions the Sol. r\r'r hour ol' tlvo ol tlernonstrafrom thc readcrship of that article.
tion in the o{'ficcs of l>oli,tlar
-lhe printed circuit
board *'as leady Eltctrontlcs corrvinc,:d thern tltat Sol

forty-five days after rhe srart o[

tl.re

project. About sixty clays from the goahead, the cabinetry, power supply,
and software wcre coming dorvn the
home stretch. Bob schecluled a night
flight to New York, ro save money, and
inforn-red me that I was coming;
cverybody went into a final homes(rctch panic lasting the better part of
twenty-four hours.

We made the helicopter only
cause my n'atch u'as

be-

fast. Bob forgot to

bring his tickcts to the heliport and
broke numerous traffic laws going
back'to get them. Carrying the Sol

r: An S 100 plug in
bcorrl u",lticlt can wrfte irifortttt!ion supplied by tlte proc(ssor t'nto spcct)al rettd-ottly

Bytcsave

x,otrlci inclccd rrork. l'ht'n it rr'as back
hc,me dircctly, rrhcre I passc'd "Go"
and collected the balance t,f my
lump paynrent.

titc ttto r)t':h

DEBUT
done after the prototype Sol was finished. Bob rvasn't throrigh with suggesting nerv things and Lrctter ways-I'
suspect he ncvcr rvill be. One major
cl.range in the clcsign bcars pointing
out, though.

'fhc persorr:rlity moclule, rvhich

EPROM : Erasable Progrant:nable Read.-Only Menrcry. tJ.sed,
on things lihe the Bytesaael. A

chip utluch, uill hold information indeft'ititely after being

uritten, but u,lticlt u'ill .forget

orvcs

found to plug in rhree ilifferent
EPROMs rvithout taking up cxrra
area. The first suggestion was for a
"piggyback" card rvith upright pins

behind a veil of "snow") , then took the

that plugged onro a fow of socket connectors on the board. I take credit for
extending this idea. ro one of a minia-

we emplaned for Boston, where the
folks from Byte magazine took us to

dinner and drove us up to

Peter-

borough, New Hampshire to see the
snow. I conked out on this last trip,

tlte itrforrnatlort if exposed to
ultrauiolet ltght (the coirer of
the chtp is clear tltturtz).

EI'ROI\,{ supplies. Sorne rn'ay had to be

Riglrt-angle PC Corrnector: A
prirtt ed circuit edge - cotm ector
wtth ptns bent 90 degrees so
that once it's soldered dou,n to
tts oum board the slot is paral-

lel to the board.. Now a
printed circuit card pushed
into the slot uill be parallel to
the "mother board" rother

ture printed-circuit plug-in card with
a row of edge-connector "fingers" that
rvould rlate rvith a right-angle PC
connector and be guided by rails so it
could be changed from outside the

than perpendicular.

cabinet. This leads to fantasies of employees swapping in game personality

modules during lunch tirne and
after attempting to stay awake by returning to the business modules
gorging rnyself at every available op- when the whistle blows.
portunity. I fear that I made a poor
Almost everything excepr the circuit
impression by so doing.
Back at the workbench a day or

was redesigned benvecn prototype and
so

Iater, I traced the trouble to a tiny
speck of wire obviously loosed from the
shield braid of the coaxial cable as it
was stripped. This crumb had been

captured underneath a socket, where

it had plainly

stayed during

all

the

checkout without causing mischief. In

transit it had shifted ro the worst
possible position-shorting

two

ob-

scure but critical traces together.

Murphy's Law confirmed!
After that it rvas bundle up again,
this time myself alone-but carrying
my oscilloscope and tool kit as well as

production, and even the circuit

was

the object of much straightcning our of

wrinkles.'fhe printed-circuit board
was totally re-laid out, and the layout
was digitized for compurerized photo-

plotting. More expediting,

r.wenry-

four-hour days, and dead runs from
plane to plane.
In late August the Sol, in its pro,

'

duction form, had its debut ar rhe
Atlantic City Personal Computing
Show. I understand the cocktail party
was splendid. Personally, I spent the
time trying to trace dorvn a bug that I
was later told was in

be

Cronentco.

A great deal of rvork remained to be

New York.
Of course we got no sleep on the
plane and arrived an hour too early for
our purposes. 'We went directly to Les
Solomon's ]rome and shared breakfast

train to Les's offices on Park Avenue,

zuril t en,

erased by the contputer but it
can
be read. A tradenarh of
.

in nvo paper bags, we em- its name to Don Lancaster, catne
barked for the big-time rvorld of about as a r esult of urrpreclictable

where we met the boss and everyone
else. Leaving behind a trail of excuses,

tps. Ottce

the htforntatt'on canrrct

shrouded

with him,' discovered that the Sol
wouldn't work (you could see it trying

B,,\SIC: A contputer progrtint
uhich alloi;ts d]l5utre to use the
co irt puter ottd get iirst(it,"to.neous fecrlbach as to uhether
!hcy ur,: tloitrg OK or rtLaltt'rtg
u trtislake.

software.

y
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