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IIARK J. ROBILLANO

ONCE FOUND ONLY IN TNDUSTRY AND THI]
raooratory owr rhe pasr decade rh€ com,
puler has be{ome a fiiturE in rh€ l|asl
majority of househotds_ Now' rhe robor
slatrds on rhc !€.gc of mating a simitar
rans||ton; Just as the.rpersonal,, comput_
er rs now commonplee! soon rhe ,,ocr_
\onal rob{,r ei 

 

be found ,n m;ny

ltrsonal robors hold the promise of
creatng d€n greater eJrckeme than rhe
compubr Wirh rheir capabit(ies of nove_
menr and manipularion, p€nonat mbors
have rhc potcntial to inreracr €xt€nsivelv
wirb .very membef of rhe familv Btas'-
phernous as ir mighr s€!m, mbots nrchr
evcn replace rhe famity do8 In so-me

So wherc ar€ all of rhese robots? How
closc arc we to that mbot ,.€rDlosion?"
Whri ar€ rhe capabiliries ofrhe rbbo6 rhar
ar currcntty awitable? Wher€ can lou
obtain such € rot|or? Thos. ar€ Jusr so'm€(n lnc qucstton8 thar wc'llansw€r in rhis

Whrt lr r pr''oml rcbot?
Mon of you art probabty famitiarwrrh

lh€ us.b of robors in indusrry NumerouF
televrsron and film docurnenlarieb, ,hosr
notably on PBS, hav€ sho\rn indusfiat
moocams painring cars In D€rmir or t!-
novin€ blisr.rinS-hor liqurd fmm a fur.
nac€ In ftnnsyt!?nia, Those examDles
depict the industrial use of robotcl ro
rmpro\€ production under somewhat haz_
ardous factory condirions. But robot arms
arE nol the enrirc reatm of roborics. For
mal marL., mbot arrns, though most €om-
mon. oo not l€prcsenr rhe only possibtc
rndustr'al spplication of rcborics. Inde€d.
the possibililies att atmosr endlcss.

The same can bc said for a ..Dersonal
robot. A p€rsonal robot cad raic almost
any form, as long as it does nol rEquirE an"industrial" environm€nt in wl,ici !o op_
eraie (not too many ofus have pneumaic
rutrnS, etc. running rhfouShout our

. Allofus can rhint of possibtc ,pptica_
lons ror mechanicat ltdes around the
house, Some of the morc obvious lrses
eould be mowing rhe lawn, *ashine
clolhes and raking our lhe garbage. Orhei
Include veuumng rhe carpers and MIk_
InB the dog. Unfonunatety, rhe s@p€ of
lho* appl icar ions is roo ambir iouF
bryDnd the capab'i'ry of msr cunenrlv
arajlable rcbols; and rhar is se!€rely limir'_
ing rhe market.

Personal
Robots

The robots arc coming! The rcbog are coming! Find out when,
and what form theyll take, in this infotmitiw survev

of the personat-robot fietd.

. :

B), rh€ mid 1980t, hundFd! of rhou-
sands ol peopte owned D€Gonat omDnl
ers.  Bur  many of  rh;se comDut; rs .
panicularly de less expensiw onei. even
rually qound up in lhe back ofrhecloser.
unce tne no\€lry of rhe new mach ine wore
olr, the leatrty s1! rhar onty a tetativety

snall nunb€r ofpcople had a real re€d for
a compuer in the hoine; for ere.ljone etse,
rr *"s a d€vice wirhoul a. aDDlication
The situr0on with personatm6;s is wF
differcnr. Th€E. *r have many apptica'_
nons. -but no ma{hine }€t thal is capabte
or perbrm'n8 morE rlan a few of rhem
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ttiE FrFgT roBot,

In mid l9lt2, a company callcd RB
Robot, opemtinS in colden, Colondo,
inlroduced th€ iirst commercially aydil
able penonalrcbot. ThcrRA 5X looked to
te little more thanatmsh canwnh whecls
and a clear plastic top. A closer look rc
vealed that that machine s"]' equippcd
with collision senson md a full fledged
microcompute. syslem ahat could bc pro-
Srammed in tsASlC.

11.r. t '
i

:,'",

Computing. bas forccast $ar th€ pcMnat
robolics maJkel would be larger than rhat
for the p€rsonal compurq and lhar that
marke( wrs about to take off" Many
small firms enrered the markel wilh kiis
and assembled unirs-

In 1984. a magazine survey showcd rha(
there wer€ lE viable roborics preducts and
manutacturers to choose from. Those
preducG ranged from simple rwo-whcel
ed emotely op€rated devices called tuF
Iles' b large-androidlike, sophisricared
Dlilts. Ma'y of the fledgling robrics
hrms wcrc exce€dingly small, somc oper
alrng oul oftheir owner'i homcs. or shaF
'n8 space with olher companjes. Some
sold only a fcw unjisi ofters, Iike An-
drobot. sold sevcral hundred.In rhe lalr€r
case. Androbot\ main producl. called
Topo, appear€d Io b€ an id€al robor sys-
lcm. lt was large (lhe size of a six -y€ar-old
child) and. it had a uniquc drive,wheel
syst€m. The initialunits ran via a special
rntcrlace to an Apple 1.1 compor€. ftey
came *ith a disk of soilwarc nrulincs rhal
auow€d ihe user ro control rhe rctrut's
motion via the conpurer: joysrick.

One obvious limhation of the ropo was
thal il was incapable of undirecred mo-
lion. Androbor pmmised to con€ct rhar
prDblcm in a proposed robot named BOB.
Oat name was an anagram torSrains On
aoard. wlile full details w€rc not rc-
leased, indicaiions wer€ that rhe robol
would be equipped with on-board micm-
pmcessors, Those micmpmcessors would
amlyze the data from vision" sensors
and use that data lo conlml the rob0t s
motion. Using thar system. rhe robot re-
portedly would t€ ablc to seek oul or
follN ils ownca cven in ! cNdcd mom.

But, thcn whal ? Thc rcbot was nor to bc
equipped wi th any manipular ive ca-
pabilities (ilhad no "am"). so what did ir
do when il approached thc owner?l|sonly
ability was ro lell a jokc, via a loicc
synthesis circuit. from a srorcd librarv.

Obviouslx such hardware is not sifli-
cicnt ro launch a new mdlerplace. Thc
chiei problcm uma'ns one nt supptyrnA
the hardMre rhat will p€rform an applica-
ron rhar many peoplc wanr. h ir rhc nn-
pntiF ot rhe ptublcm{ in $e c"m|u;r
ndustry wher€ the hardware €xhts. bul
finding an appropriare applicalion is difti-

Of thc companies curendy producing
rcbots, Heath has done wcll because ihey
desisned th€ir rcbots to be used as teach_-
ing tools. and they suppon ftem wirh a
reallh ofexcellenl study cours€s. Orhcrs
have tried to produce ei$er a general-
purposc motorized rry rhat can only move
and slightly cntertain. or. on rhe other
cxlrcme, a high priced rcplacement for a

Today, dcspile oprimism and high
hopes, ihe Fnonal rcbotics industry is
unslable. to sai the least. Of rhose compa-
nies that have already inrroduced roLor

puiucts, about half have faded frum the
scen€ aitogeih€r, or are nol currently in a
position to adcqualely seruice the con-
sumer Therc are. of cours€. new man
ufacturcs appearinS (and unfonunately
disappearing) on the scenc allthe time.

Evcn larSe companies are not immune
to the vagdities of the curren( markcl.
Scvcral toy companies have introduced
robol prducts. Those producls aMol
toys; many compare favorably with the
RB and Healh robots already menlioned.
The forcrunner among lha( group *€rc
Ideal and Tomy. The nechanics in their
pmducts were elegan| and because toy
companics are so cost conscious. all thc
mechanical plrts wee d€signed to have
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The RA.JX sa! ba\ically a roy for rh€
dedicated hardware erp€nmenter Ir\ me-
chanicalabilities were not much more e-
fined than a radio-conrrolled car. Thc nri-
crocompuier could only be prcSrammcd
by using an erremal dumb terminal-
sonething rhar is nor found hmosrhouse-
hold!. 8ut ir drd prcvde a $anina Doinl
for would-be rubot experimentes.-

Shonly after the birth oflheRa-JX.lhc
Hcath company announced rhe bidh of
what was Io b€come rhc b€sl,s€lling peF
sonal mbot ro d^te. rhe Hem L Thdl
obot,like the ia-JX. Msequipp€d with
a motorized base and microcompurer.
HNever included wirh rhe packaga were
several sensors Ior measuring light.
sound, motion, and disranc€. Those. and
the addition ofan arm and loice-synrhesis
module, placed th€ tero more firmly inlo
the category of whar €veryone thinks of
whcn the word "robor" is merlioned
Much like early p€rsonal compurers, the
l/"fo could be programmed via a keypad.

lf one were to plol a timeline oi the
history of personal robots \€nus rhar of
fte PC it would show rhar the fl"/a is the
robolic equivalcnl of rh€ Ardt micro

Since fto\€ begrnnings *!erdl lhingr
hale h.ppened. Mrny orhcr fi.mr have
entered Ihe market with robor kirs and
completely assembled units_ A Texas
based marketing research ftm, Future

IDEA! TOY'S L.!r Strt .

Tomy s Oh"ibol scrics ofprusamma-
ble mbors is now rhe lcrder in the lield
with ihrce enrries. Idcal markeled a pro
grammable venion of the popularcanoon
character Maxx Stcclc. That robor wa\
desi8ned spccilically fbr upgradabiliry. ll
had an Alarilikc canridge pon for add,
ons and a serial inlerface to irs RF remote-
conhller. Th€ documcnaation suggcsted
thal an expnsion port and a sonar inler-
face would be available in the fururc.

Now, lhat future seenrs to be a long 'my
ott In November of 1985 the divi.nrn of
ld€al rcsponsible for Marx Sr""l" was sold
ofi thercby buryang the prcducr.

To lind our rhe skte of the markct, we
conlacted ovcr 20 penonafrcbotics man-
ufacturcn. Their products wcre investi-
Sated *€ follo*ed the same sieps rhar
you would in purchasing a pcrsonal mbor.
All producls meniioned in this anicte
q€rc auilable for gen€ral sale 11 prcss
time. Thc pric€s quored wcrc accurale ar
the end of 1985. h all but one case, $e
author hai actually vieqied ard/or tested

Obviously. all the features of each
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polucl could not be listed in labular
rtrm: hMvcr lbe most prcmrnent lea-
tues afe listed in Table l. Also. each
lroduct is described in more delail below
.r1l of rhe rcbots have been lisled in onc of
rirur gene.al categories; arms, turtles,
nie6, and miscellmeous- All thc arm
poducts are just that. They contain to
prdisron for mounling a base or other
mver like fcatures. Tudles are small rcver-
like mmhines that ar€ slavpd to a persoqal
.omputer. They rcquire a cable. porer
iupply, and som€ sofiMre running in lhe
host computers. Rwers are complete
mbot systems that coniain an on board
mrcM*onputer and the ability to naneu'
ler abour a room. some. but not all, in-
.ludc arms as well as oth€r advanced
rcaturcs such a.s wice I/O and vtsron-sen
5or systems. In "misc€llaneous" w€ will
lok al som€ ohot products that do not tit
rnlo our orner care8on€s.

Ile Rhino Robots (3204 N. Maitis
.\ve.. champaiSn. IL 61320) xR s€ries
.ms ar 5-axk machines and include
!riprt€rr Burll using aircraft-grade alumF
num, rhose rohoh are offine qualily.I'e
momrs lhat nrn the arm arc ser\o type;
they are DC motors that ha!€ integral op'
trcal cncodcrs. Pulses from th€ encod€rs
tcll the micrccompuler controller of the
Fsilion offie arm. Thc motors dri!€ lhe
hnlaces lhloueh a series of ctuin dnve
h.h':T}E mdt ha\ rh€ heavEhr lfrrng
c.pabiliti€s ofany similarly priced pmd-
uct-almost thr€€ pounds.

Th€ .rms themselv€s arc only a small
panoftheentir€ automation iystem that is
\upplied. Simple ASCII commands are
lsed to operate all moiorsi a mrcm'
pnressoFbased control h lcat€d in the
b.se ofthe arm. Int€raclion with the out-
sjde world" is provided via an RS-232

sevcral oth€r robot d€vices and ser-
viccs are off€rEd by Rhino. For inshnce.
they prcvide indexinS tables and contrcl
lable conv€'€r belts. Withthosc, n is po$
sible to creale a complete. working
assemblyline oFralion.

One nole on all of that: Rhino qualiiy
d(rs not come cheap Figure on spending
about two tho sand dolla.s fbr a very
basic set of rul,erials.

Microbot 's  (451 Ravendale D. ive
Mountain viw. CA 94043) Alphd tm
was the lis to arive in the pesonal mboi
lield. lt is similar to the XA Series lrcm
Rhino. How€ver, all the molors aJe step-
ocr tvDes and $e arn is moved via a cable
iystirir; thar cable system is much likethc
ores used by the toy steam-shovels thal
you may hare pla)rd with when you were
youn8. Th€ am rnechanics nre enclo$d
in a rather att.actire packaSe. The am can
be comiuler-contollcd via an RS 232 in-

The ,Abra arms, lik€ thos€ fron Rhi-

no. aJe high quality units. The most sig
nilicant differ€nce between the two is thctwo is thc projecl building €xp€riencc.

mended fo. somcone with a 8rcat deal of

us€ of slepper molon in the Alpha; rhat
allows for a greater d€gree ot re-
peatability. (That is imporlant if re
p€titious tasks, such as those found on an
assembly line. are ro b€ pe.formed). De
spite ften rehtively high cost, therc is no
other polucl cunently on lhe mafket that
will do if you have a serious int€rest in
arms or manipulators. Thos€ arms arc
miniaturc versions ol the of,es found in

Turllea
Frank Hogg Labs (Rcgency Tower.

Suite 215, 7?0 James St., Symcus€, NY
13203) has been supplying soft*a.€ and
accessories to users of 6800 family of
micropr.'cessors for many )€ars. Becently
th€y've introduced an €xcellent tudle for
rhe TRS-80 C,ldr Conpurer. Called
Norul, rhat tudle comcs c.mplete with a
well-written manual and a e€alth of dem-
onstration pmSrams. The [ou4d its€lf is
equipped with a two.scpp€Fmotor dnvc
and an on-board uhrtqonic mngcr Thc
software extends the BASIC alr€ady in lhe
comput€r to alb/ for motion commands,
ConsiderinS i1s $250 price, the ,ryonad
sb.ks up as quitc a !€lUe.

The Nonu4/ is by far the €asicst turtle lo
control to dat€. lt is much mor€ sophisti-
cat€d than lhe earlier d€vic€s that you
mighr be familiar wllh. Typically, thos€
\rsre li(le mor€ than DC notors and lour
micm switches connected lo a comput€r,
Although lhos€ d€viccs sold well to
schools investigating thc benelits of thc
IOGO programming language, th€y wtre

Ev€n more sophist icat€d is  Rhino
Roboi\ S.drylrr. That unit is th€ most
full-fearurcd unle on de market today. In
fa.t \f€ hesitat€ to classiry it as a tud€
hrcause it has on-board "inl€lligenc€".

Bu( it still neds to be linked to a host
compuler for conhl, and it requircs an
qtemal l2-volt,s'amp Dower source.

Thc most prcminent features of the
,t rrpma are irs $ftwarc command sc1,
and its vision scann€r The latler hns the
ability of scanning in arEa in tinnt of lhe
mh)t and nporting the varying lighl l€vels

The on-board "inrelligence" lhat we
mentioned consists of , 6502-ba.sed con-
troller md 2K ofRAM. The RAM storcs
bolh rhc commands senl io it dd the sam
plesofanbie.t light taken by the conlruf
lerl The on-boa.d computer can be
expanded, bui th€ inlerface uses lhe old
KIM standard.

PErhaps the nosl serious dnwback of
the unit is ahat it is only available in kil
fom. Nornally lhat wuld nol Presnt r
poblem. esp€cially lo re8ular rcaders of
Radio-Elstronics: ho$€ve.. the assem-
bly dNum€malion is absotulely crrible.
Asiruch, its asembly can onlyberccom-

Rov9rg
Artec Syslems' (9104 R€d Branch Rd. ,

Columbia, MD 2!M5) G?rr,,t, which is
shwn on the cmr of the magazine. rs
one of the morc adunced penonal rcvers

The unit fedurcs an ad\tnced on-t oard
65c02-bas€d contml syst€m. Albgether
thers ar€ thrcc nicmPmccssors. One it
us€d as the main contml computeri it is
supplied with aK of ROM and 56K ol
RAM. A second 65C02 is used io conlrul
th€ sound funclions (voice l/O, sound
genention. €tc.)i il has 25K of ROM and
l6KofRAM. The third microprocessor is
th€ molion-control comPuter; il is suP-
plied wi(h 2K of ROM and 24K of RAM
Ils navisation svsten includes 9 ultra_
$nic ctjilision-a;idance scnsors. In ad-
dition, there is an LCD readout rnd
detachablc keyboard fbr prc8runming m
BASIC. and provisions for lhe addnion ol
an on-board mass-storaSe delic€ (eder
wafer  tape or  3.s- inch f loppy d 'sk) .
c?nrini will se€k out irs charging ba\c
when ils batieries run low'

Tlte machine perfoms well and its dft'
unentation is excellent. Fo. thosc who
vdnt to build their own v|rriaiion of thc
Gpnut, the manuliEturcr willsellaU the
pans rhar go into it separately. including
the shell! Unfonunrilely there is no lrm
]€t available tbr lh€ uni1.

Hearh (Benion HaJhr MI 4$22) is
the IBM of the personal-robot world. It s
Ite.o family ranges from r prcprogram-
mbd pet-like robot. namcd deru J. , to the
most sophisticated robot commercillly
available today-H?ro 2000. Au Heath
robots cone in pre-assembled and kit



The Hero J/. $pons a 6808 micro-
pocessor and a ROM lhat has be€n pro-
grammed wilh a selection of songs and
activities. Wrh the addition of an oprional
ROM canridge ldflptcr, rhc mbot can ac-
c€pt a BASIC language canridge rhat al-
lows th€ user to program its action much
like its older brother, H?ra /. Other op-
tions include an RF rEmot€ console for
pulting the robot through its paces withour
ne€d ofa connecting cable, and a numb€r
of pre-programmed demonstrarion and
utility canridges.

As m€ntioned. the fl?foJl. isa scaled-
dorn veBion of rhe H"r" /. In its basic
form. Ihe latEr compul€r is suppli€d with
just4K ofRAM, but thal can b€ expanded
to 56K through an opriond inrernally-
mounred board.  Thar robor  comes
equipped with practically every senvrr
you could wanr, including sonic ranging.
Oplions includ€ a somewhat limiled-use
am, a votrar Sc0l-based voice syn-
thesizer, and an RF rcmore- conrrol con-
sole.  ThaI  corsole n in ics the one
mount€d on fie robot itself (lhat is locat€d
in the "head" ar€a). Via the renote con
sol€, a wirel€ss link between a hosr com-
puter or 0erminal and the robot can be
established. AmonS the availabl€ oprions
ate a limited rersion ofBASIC snd com
plete training couNs in industial elec-
tronics and robot applicarions. The
courses m particularly wodhwhile; you
migbl w.dt to consider obtaining rh€m
separaEly if you build your own robot. As
an example, lh€ applications course
provides a weahh of robotics experi-
men|t. ranging fion simple vision proj,
ecrs to tactile sensing.

The newst addition to lhe family is the
most powerful robot available. It har
nrany times the capabililies of the Herc I ,
and costs only slighdy less than twice as

much! That rcbot is the lftfa ?OOO. Un-
like Hsth's oth€r rcbols, rhar unir makes
us€ of 80C88 microprtressors: jt comes
wirh 24K of RAM. expddabte to 576K.

An incmal erparsion bus has slots for up
to 12 erp.Dsior boards. Individual micrc
prcessofs:rE us€d to cortrol a lariety of
tunclioos. mngirg fiom opemting the s€r-
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\4r'motor base-morion systcm to derer
min inS d isrance l iom an objecr  v ia
ultr$onics. The a|m offered wilh the unil
comparcs favorably with the on€s offered
by Rhinoand Microbot. Roundingout th€
features ar€ a selirecharging pc {er sup-
ply and a sophisticated voice-synthesis

Heath's majordiftculty wilh that robol
may be in the area ol markelins.The Hetu
./t limired mcchanical abilities disap-
poinled many. and it may be had lo con-
vince would-be bu)€rs that therc truly is a
difference. There isl Se€ rh€ robol in ac-
don and youle surc to sant one, even ifit
do€s cosl around $3fln.

Tomy Toys (901 8.233 St.. Carson. CA
90749) is the largesl selling toy robot
manufaclurer S€veral ]€ars ago, Ihey in-
tmduced a mechanical arn thai is now
sold exclusively through Radio Shack
stores. Their family of tare mbots rang€s
from an in€xpensiv€ \oice-opemt€d unit
to a sophisricaled double-arm€d remorely-

y?//tar, the wice-etivated unit, is a
small (uder 12 inches) mbot with a pair
of arms and a dome head. Insid€ is a
nicroprocessor-based voice-r€cognilion
system. The us€r pushes one of rhe op€ra
tion-function buttons on the fmnt of the
rcbol, then sp€aks th€ .ommand word.
Thereafler, sp€aking that word will acti'
vaie that function. The functio that can
be activaled in that manner include mo'
tion in the four basic directions (left,
right. liont, and back) and a grasp and
rclea$ command for picking up very light
objecls with th€ arm. vefbor is technically
sophisticaied, )ct its cosl is fairly low
(aound $50).

Shonly afler the introduction of y?'rd.
Tomy came oul wilh lhe fiNt member of
th€ Ondbol series. That robol tr,as raller
than yefbor and sporied an int€imal audio-



cassette re.order/player (hat could be used
to store conmands sent 1() ihe rutxn via its
RF rcmotc command module (included)
The unit has t$o lnanuatly-opcrated arms
and the abilit) to rcccive your voice
ftrough a wireless microphone buill itto

Thatinitial Onnir"tstill was limiledbv
its small sizc- Recenily. Tomy intruduced
a mu(h hr{cr !eFion, calle,l he On,ihnt
2Arl hhi rq, arm\ with lery funttional
lhrce- l rnts t red Sr ippf  r \ '  Unn'nunale l )
only une oi the arms 's fuwcred ln addr
tion, the rcbo( comes with a utrq e tray
lb. se.vins btrerascs. Thc robot can acn-
vate thc tr-ay, whicl has built-in cup hold-
e6: those holders mow lhecups underthe
mbol am automahcally

Although the cxpansion capabilities of
thc series do nol natch those of the l1?ro
seri€s, there shouldbe plenly lbr the hob'
byist to gxplore. Tomy planson mlft'duc-
in8 bolh at inti!rcd sensor and a sontc

i|c'l-l C Corporulion (2m9Easl233rd
St.. Carron, CA 90810). .r spin-ofT frum
Tomx is also ofl€ring a robot, called
Hedroid. that has many of thc fcatures of
the Onnibot and the Verbot. In addilion
an oplional videocamera is availablcr $at
opens op som€ in|€resting apPlicatrons in

RB Robot (14618 W Sirlh Av€., Suilc
ll5. Golden. COil(W)l). isstill prodqcing
lhc nB.5x. lhc lirst J,€rsonal robol. That
unit, of coursc. has Sone through a
number of chanses and enhanccmcnls
ovcr fie years. Tile .uncnl versmn is as
o(pandable as the Hcro ./ . To go inlo de_
laii. thc R8.5X uscs an INS8073 micro'
prucessor. Thal National Semiconductor
iC is sel up 10 execub a venion of Trny
BASIC Prusnmming i! done via an e'\'
Emal ermrnrl or host computcr Com_
municalion is via an RS-232 intertace.
The rubot comes with 8K of RAM; thai
can bc uDsraded 1o 28K. The on-tnard
system c;n-be cxpanded viaadd-on ca.ds:
a 44'pin card'cd8e connetor has bccn
pmvidedtur thar  Scnso^ 'n. lu i icaPolar
o'dulrtusunic rangchn.ler, anJ an intrarud

Lalely. RB has been in reorgan'zatron
foll(ping some mugh business climates
Their mrin lhrust now is aimcd at the
educational narkel, which has been pcF
ceivcd by ihe company as the only real
avenue left in thc lield. To go aloog with
thal. an entirc robot lcaming course has
been developed along the same lines as
th€ industrial courses offered by Healh

Roboi Shack (P0 Box 582, El Toro,
CA 92630) pmvidcs plans and parts to. a
numbcr ot robot systems- Those systems
woutd have lo be considered low end or
exDcrimental in natur€. hNfler Punhc(
rhou.h thecomoanv rculJ aDrEdlo be a

't1i( compani otier{ four mboLs in all
Their Dfotd ar8 is dn elcctro'mech4nical
motorizcd unit with a b mper swtlch

good source ior obot Pads,
glance, closer exanrnatton
that mighl not b€ the case

fa.scinaline intnduction to the rcrld of
mbolics f6r someone who is completelv
new to the lield. Resembling somewha!
thc L.8, plastrc (onsrruliion bldks 4
alt Dla\ed wilh as (hildRn. rhal pruducr
inciud;s the partr and plans ro builLj I0
com.uteFcontollcd rcbotic pmiects in
cluding a soatng systcm matcrials |ft
comDuterplotler. antl a 'teachable mbol
am. An interface for cornection to an
IBM PC. a Commodore. or APPIe com-

D ter is also povid€d, as is a disk of
beSIc p-gnm" desigrpd to help the
novice compuler programm€r the tnosl

linally computcrs, for the most pa.t'
nr$ enr;ed ou;home in the f;.m ofenter-
binment d€vices (i.€. vid€o gam€t. Per-
haps roboG wrll follo'rv lh€ same pgth

Consrder ,  for  instance.  lhe NinFndo
(4E20 l50th Av€ NE, PO Bor 957' Red-
mond, wA 98052) E^te ainmettt SYs'
ren. One of the hot 8ifts lhis p{st holiday
!€aron, that product is essentially a vid€o
same H.s€ver, sevcral oi lhe syslem\
ramei made use of a limiled rebolic de-
vice. 

'ftat device. called ROB (Robotic

Operaringauddy) has a Iighl'sen\ing sys-
r€m and limiFd gr'pprn8 and lrrrng ca'
oabiliM but nol much elsc The robot is
incaoaible of motion; it is mounled on a
shtinary bas€. Slilllbr nany it providcs
a lirsi exposurc to the world of robolics

Th€ ltata ot th! Indu.trY

For b€tter gr *ols€. thal s ihe cun€nt
slat€ of th€ market. Of course wc may
have missed onc or two ncw or lcss'prcm'
inenl manulacturcN. but all of the main
ola\€rs have bcen Rpres€nleq here

ivlar *n we lool lorward ro nexl?
Right no\,. rhhgr sccm ro b€ in a holdinS
pattem. The phrlo$phy ol mosl or. Ine
nanufacturers s€ems to be lo pacx a!;
much hard*ar€ as thev can in a tjox' and
lca!€ it to rhe public to Pul it to some typc
of us€. As a result, mosl of the pmdu{lt
dnnouFced or rclea-sed in the Past lhrcc
wars havc not bccn widcly accePted by

When the bumpe. contacls an object, the
direction. Thal "nbof'

has no provision for adding any lype oI

ma zJ appeats ro consisl of a motor
from a Mifhn-Bradley Bi|-Trak, some
wh€els. andsix swilches. Thos€ switchcs
are all that comprisc th€ fitbofs "control

syst€m. At$149.00, you might lind that
you can do much b€ er scruunginS the
' 

T}l. z:2 is not much b€tler. For $249
rou ret rwoheavierduty m,'tor5 tavailable
i'n t-he surplus narker tor abaut $24 n0
apiece), the same switch packag€ as the
Z-2, and about $10.m *orth offumitur€
cauors and hook-up \tire

Finally. theX-1 addssom€ lights,sound
efecls, and a d€vicc called a "tunclion

cycle timer. ll costs 5399.00

lllacallrnaour rcbol3
Fisher America's (Parsec Research

Drawer 1766, Re€mont, CA 94538) Fish'
encchnik Robot Conputitg /(it offers a

srd answer is no. None df the
aDolications we listed earlier ae be'
ailiiressed. Uniwrsity rcsearchers will t
vou that we are decades away frum a roh
ihar can clean house. With that atlitude'
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might lake centuries to g€t a viable

Then acain, \l€ al€ lalkingabo am
ket that c;uld b€ ldSer thin the persod
computei markel. That means that
x€ ionunes lo b€ nade h€re Altl
thinqshave t€en slN untilne' at sh'
iakt iust one niracle to kick-sta(

FsxiiliEii6rEdn" co'p,ans xn


