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//IfIOINII/on ""d th~ OlKral/(m Q{THOUGIITSTICla:n 

L.1tI'I'1I0DUCTIOM 

"lnnovatiol1" \I uJed to denote .. Pr'<>«. without COlIl miu..cmt 
10 ib Qricinallty or CleIIIIve nl"e. lJmootallon II distinct (rom 
lewnin. inIofar .. it lnvolv ... the ""w-ce o f two or mo .. p. 
IndMd ..... (....,..., .. by the ..u.tence of two 0 , more Amulta­
neoUi ,lnll, Of foci of .. 11 .... ,ion) ....... ~ ou'-qUftlUY ~ed • 
.t the moment o f innonlion, into Doe. If the P. lndiwid ..... are 
cogn itive o rpnisationl in oepan.te human brairu, their dillinctlon 
ill in pmetal I"aranteed, and their ccnletCi"ll 10 _""Wed by ." 
lICJftment (We. the common ",caning of the topic:l under dlseus­
lion. lr the P· lndividualJ ~ compiled and I!XKUtad In the wne 
humllJl b..u.. \.hfft I. (und .... propiliOUJly chooen e l.rcumJt.anceo) 
an a1tern.tion betwffn many Jlm and one.un behaviouR. 

1./ . AlthouRh the theoretical notions ..... quite ,,,nerally applica­
ble. th e inv~tiptionl h.ve .. r.r been confined to the procNII o f 
COlIne .-mbly . This limitation is. mixed bleul" • . On In. c~it 
Ade o f the b61anoe, It II possible 1.0 rncognile conllgu •• Uonl In • 
conynational domain (~p.-ntlna: the theIIJ wllicb \II evolvillll 
throulhO\lI cou_ Ultmbly). On the debit IIde, Ihen II no meu>a 
o f \ellUl, in term. o f eon/,.,,/ .. 1M!1hB a topic: \a Innovated or .. 
called . In eilh,.,. e_. Olen! ila mftDory..,.,m put.aUon _hic:h Nt ..... 
'" c:oncepu ex.iM.inl in a ",,,,,noire, ",,..., c:onc:ept.a lie recom· 
puted 01" reeonNUcted (11lr.e r<!p'"titionl ot tM " Ind ian Ohort" 
IIlOfY ;n Bartlett'l (1932) cIuIioI: sbJdy . If the reeonltzuc:tiOtu lie 

.:cur&"" enou .... !hay may coTUtitut.a !l!Ca\1 {of thf, " Indian 



'" 
Ghost" story, Or ""m.lly well or previou51y known (""ttl. 

In I..mno of canL",,!. al"ne. U,e " ,eonstructlon i. oeldom entirely 
veridicw. It co ntains r",.h "I~m~nt.s o r fr~ combinations of ex_ 
\sLinK "'" ment.s. On a broader front, c aMider the " recall" of h iAO'_ 
ieLl (acll (aslIUming only they Ille noL merely TOW learned for repe. 
titl,m, parrot.fa>;h ion ). T. thi. meall an innl;lva tion or a recon. true­
tion? Do .... th e """'Jlldcnt delve Into his repcri.<>ire for the (acl~ or 
do ... he u"" hi. ""pcrta in! for com puting lhe .solution to .. histori­
cal proble m (a !(.1Ip where lOme event "mn.t" hllVc occurred, for 
ex""'p lc, .. mode of transport that "muot" have ~xiotcd ) , 

Perhaps the ' ''''po nd en! inv ... t. a leader bee.u"" he;' told ahout 
.. movement. Perhaps he recall. " Napolean". Pemap. t h" ' ... pon· 
dent "illve",," " t he ulle of caN and caniag~ .. (counterfnduIllly) be· 
cau ... the Aztec. wen: " highly ol1lanlscd civlliu.tion. PemaPI he 
"""all. the PIWlIg"" f,o'" Von Hagen (1962) arguing t hat whcelo , 
thouKf! used DO ~hlkl ~n·. toyo, were n ..... er M:o:ogni.ed by th e 
Aztec. !II m""hanically useful. Given that , he may e ither invcnt or 
loo k up the litwt !lih a sedan chair) !II tha conv"YBIlc~ th ..... peo. 
pie mu.t haY" used . It .... m5 likely that both o.ctiv jtiel """omJ>BllY 
the m~n t.IJ o[>l!nlticn, though One or o ther m~y be dominant at R 
particu lar instant. The whol~ bUline8!; of ""orinK tests and examl· 
nations for divergent and converge nt thinking i. plaguoo by .... eh 
ambigu ities, which remain 50 long ... content i. cmph""ised . 

1.2. From the p...,..,nt point of view, .,n the meotal operation. of 
cou...., ......,mhly "'" many f"""ted, a nd no at\.erupt will be mad~ to 
distingui, b the " ,,,,,all " of a !.opic and tbe ";nveMion" of . topic, 
Indifference on th is score i. legitimate u ntil the o riginal ity and 
value of In""ntio" come under discu .. ion, Until thaL j uncture tho 
"""",,t ill! distinctio n I. WTou~hL in tennl of pro<:"",, alone; whether 
one focu. of attention is involved (wh ich i.leamInK], or whether 
"""cral foci of Bttention "'" involved but coalcllCed In the proc".. 
(whleh is innovaLion). s., far as content i. concerned , both learn· 
ing and innovation h"vo components o f rceal llll1t1lnv,,"Uon, o rte n 
in rou~hly equal m"asuro, 

~, INFORMAL DISCUSS ION 

Jr two mhjcet matter experts are ""g&gc"<l in natural language 
dialogue, ""pounding a thesis to an interrogator or u.nalyst ( ... they 



do dillin, \he in formal coune ....... bly proce. dMcrIbed In the 
flnl. monoer-ph), it II fleqUMlly pouibLe 1.0 o-"'a inclden ... 1hu 
look like Innoftlion and .... by hypotheaia irldicalive of inllOY. 
lion. 

To illuttn.te the &f'IUment, ... ~ the thesis be.,.. on the ... 1>­
~t _tWl" of enlMJD' con~n. Prior to thelncld .... t the follow. 
in« conf""rallon ~",bts. One IlXpert ill conCMTMld with a oubthesb; 
fa . e...,mple, the noUan of h ... t en';ne., ....,h .. ItelUl\ eopn ..... 
that U$ll' temp"rat" ... dille ... n"" 1.0 h~ enc'IY (a. dOinll me­
chllnj"aI WOrk. 1'he other ""p"n ill concerned with IIOme other IUb­
thM;'; (or example, the "obviou.ly" (ta the alrelldy knowledge­
able) cOnverse ~.., of a 1'I'.('iseral.O. or a heat pump in which me. 
chanleal wo.k ;1 done to mlin~n I temperature difference. The 
"",pen.' .... hth_ lI(!rIerally ranle aO'er wide lind quite diflerent 
interpre4tionl. 1"0. inot/mce. the .team ""lIine ..,bthClII RnIlC' 
~H hlal.oril:ell«hnology, Neweommen end C.wley pump', Watu 
minin, pump', marine engin~, piIwn engines in Inmp ltHmen, 
pirton driven railwlY entPn~. end r ....... n·. Tum;ne. ~ reln,er. 
tor ... bthMil ren~ 0W!r domestic .drig2n.ton, ;.,. cream cana II 
implO\'ldC'nl IIIC1'1 of Preon, ice 00,. ... end hea, exchenl"n in 
"""oP:aIly detitable dwellinss. 

It ....... Id be evldenl (rom these exampl"" lhet en intftpret.uion 
mell/ll, in thll contex t . a " nltural language interpnotalion". AI. 
thouct> it II true that molt o f the examplen do colTelpond 1.0 an 
to"llin, a r hlatorlcal actuality, it ill certainly nOl alwayl truo Ihal 
they have the lencrallty they .... cl1!dited with In Ihe rnblheaJ..o. 
~·a. ~.aml'le, thouRh an early Watu Iteam engine (ullnl atmn­
opheric PrnlUl1I to d riye the piston beam down upon condenling 
oteaJn) ill en inrtance 01 llI:am engin .. in generaJ, It does not, lin. 
I ... expiated at lOI'I'Ie depth, ilJurtrate the princ;ploa at expanoion 
(pilton, ~nlinet or the I>C<.'d to employ many Jlage expenlion. 
Quite ~bly. tile machine is only m .... Uonlld (II a historically 
~nt enm ple of a Iteam ~nK;nc) rather than descrlbed In ... f. 
lIcient detail to explain what Iteam engrne. (this one Incllldlld) 
rnIIy 1lfC. ThiJ floCI II nOt at. odd. with tile recu lalion ~lIrried oul 
by the inl.cnopttnlaDaIyu to CllIRlJ'1! leamability arwJ mcmonbili. 
Iy If the exemplan In qlleni"" do haye a limited explanltozy 
po ... er and 1lfC. within the lim ... of a part. af the .... blhetll. lecJti. 
ma",ly deriYed. 
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From lime to time. the UpeN, who "tlimBlely are both anx­

;ou. 1.0 delineate. thesis upon etle.tIY conwen.lon, feel Impelled 
to eorplaln On.flIIIbthesilin term. o f the olher. ThillJ an .... p;';­
cal f.",. The innovation originate. in the e lllUinl in terlocution 
which ~ypically lnclud ... UI .. follow;", kind. o f r.nn .. "tion be.­
twHn tIM! participant. (hencefo ..... rd ".Iled y,xp". t 1 and EJ.pert 
2, for SubthHIl 1 and Subtheoll 2 "",*11,, .. ly). a ll of wh o m an! 

monitored by and Interact .. ith th<l Inl.erroKato . /anoJYI' "" he 
make. certain \.hal the leam.bnlly/memorabill ty conditiolll an! 

JatJdied. 

2.1.1. Expert 1 make. an hypolhef;1I about the 6plll1loilonllI1d 
derivation. given by El<perl 2 of &11 or tome of the lopla in Sub­
t.haiI 2; .ic:f! versa, Expert 2 maka a personal hypou-iJ. re­
prdln, the ""planations and derivat ion. o f Exp"rt 1 , in respect o f 
&bthem 1. 

2.1.2. On the bait of these hypoth_.lixpert 1 bu ilds up the "". 
planatioBl and deriY.uo .... hI! ~iev*", ElIpert 2 wou ld h~ bu.i1t 
up for SubthClb I , and EllP"'1 2 bullcb " I) • IimU ... lOt o f pO"",­
I.t.ed explanlt lolll and derivatioN which he bcllwH Expert 1 
would hl,,1 ulW!d In delineatinll Subthel1l2. 

2.1 .3. If po.ibl", E:r.""rt 1 and E:r.p!!rt 2 rnac:h mutulll agr-.ement 
In respect of their interpretations of each othc ...... bth~..,.: a pm-­
.,.. In.olving .arlatlo, ... t.:J be dilCUJRd In Section. 2.2 .• 2.3. and 
2.6. 

I_Car .. th~lr ~d~lIVOUr illUc:<:ftltlll , the '""",,1111 ed.IIIblUb • 
common "'~inl (in the..,...., of a..pla 4 , Section 9) whk:h i. 
InIcribed .. an IOI1.aioIY ...wio .. In the tha .. : the analotlY holdine 
iw:tw,",n tome Of all the toplCOl wtti<:h make li p Sllb th811 1 and 
Subthftil2. 

2.1.3.1. The hypothm. building which it perlonno:d in ~Ion 
2.1 .1. may be , to a p-e.1a or 1 __ nlcnl, .oc-c:omplisho:d beta", 
the interlocution. (Th;' in no way meanl it doa not occur; mernly, 
that OU t linear JlCCo unt of thfl matter .. ~i",pl iried; tak ..... 

-
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eonceded through""t. ) It if performed betOffi I"" cummt Inter· 
[""u lion wh encver, lUI II mandatory In oyoto:maU" coune IUlCmbly, 
the tltelia (Ilf1d tit". lu luhthe .... ... partl) il dilptayed In • devel· 
OJpinl enlloilmen t mesh. 

2.1.3.2. The hypothail building whieh JON on (Section 2.1.2.1 
aboYe mly Illso be lICCOonplbhiM to lOme extent bel" ... the c:unent 
In terlocution . Il II lICCOIl>plllhl!d beron!hand lnlar. lUI li>enI are 
m"wal ly ogreed patU of 1M ""lire Uledi. 'MIele. i f Ihey ""iII., .... 
Intcriptlonl of . common meaning and aru tllllIIollY rel.Uonlltrlct. 
Iy between IUbthOiel pnw\nu. ly conl \.rUc\.ed by Expert 1 and by 
£l!peft 2, ..... pectively . It iI fIOmetimei maintained th.o.t pl'1!Y iouoly 
IIfHd paN Dr • thcds (lUI produced by • COlIne team o f UpeN, 
for uamp"') condltute &n!U of~. Thil eontention 11_ 
~Ied only if co .......... _,"en the ""hl'fe~ baM<! c:onnot.ation 
dilal.-l in Chapter 4 , Sect ion 7 . U con..,., ..... b .. ppmed to 
me." Ihu Ex",,"" 1 and E"pert 2 (or the body of '""fl"!U In u.. 
eoone warn) ..,l~mnly vote upon tile oaw ", and lneJuJlon of 
toplel. we deny that Ill)' learnable and memorable thll'lil can be 
output in this manne •. • :ven if ¥<lUng o r the li ke II introduced lUI. 
procedure, it II quit.e al1mcw (it may --.. .. an adminiltmtive pur. 
pow, but it d~ not bear d1nect.iy upon the p.tKeR und ... ICIUti· 
ny). 

2.1 .4. The matchin; opcn.tlon or ~lioll 2.1.3 . if; precisely the 
operation dl'SCribM In Chapter 4, ~tlon 8; Itameiy,;o coheren<:e 
III"Hment Is "'''''hl'd rea;ardlng a r;ynt.actlc topic Or oct of wpl« 
I\ICh that all interpretation, o r th .. tople (thOM! o f Espert 1 and 
Elpen 2 in thil c_J are lIomorph ic (lI'7Dantle aaueemPllt betWePl\ 
tile experta). Gml'nllly _ ..... requin! that the inte'P"'tationl ..... 
repreeentcd at th ... In th .. p:ttKHI II modell in • commo n 
(though lumped) modell in; fM:ility. Either thio requ;"'mftlt m .... 
be inU'Oducai or lOme o the.- me..,. employed for matchin.1 ~a1 
Interpretations .. isomorph ic Or not . 

2.1 .6. AaJume, .. bef"re, that the ""peru have w btbeM!l hNded 
by "lIut Engine'" (HF.) and " Rdrigenotor o r heat pum p" IRP) 
1/10:1 that mal.chin; oC.artI In ~t to Ihll head topic. To lOme 
nwninOUll person. it if; obvioul that ExperL 1 (helot engina) can_ 
• refrict'retor ... kind o r hat engine. and vIOl! ""_, thlt ExperL 
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Fie:. 1.1. FrqrnODI (bolwOOD jond 1) of. u.-!< on "Hn' EMlln_", Top;"" 
dlrw<tl, """"",-II .. Ilh <h. 'n ..... I"" .... "'PKO-.y •• elltlo,."". InlO m""k .. ,~ 
col ..."k ""'put" on<! " .....,hon",.1 work """.Io ....... w" "mpM'&'Y" dlff .... 
• _" • • t« u...u e!o.ny ot tho .~ ~.tIOn of _ sa """ .... 1>0< 
....... n. 0tI>0< t opia .,. 1_ "" IIIe odj_t _ wi'" tho ..... ... , rNtioft 
11m.. 'MIo ... mai~inc I<>pO" ..... ,_ In ddaiI .po« from ,110 ... nlrol __ 
(n-3e aDOII. 40--6 1) .h .... th.,. ..... b~la .. d un .... .... 0I1y • __ pia< 

~-
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2 can _ • h<oal. engine l1li • kind or rer...., .. tor; the topk:o: IlJ'1! 

.... l'I:'ly not identiclol , but there It • VII!I'}' IUlmanlial ;..,morplrlml 
betw~ their i>lterpret.atlonl. "owever, the joint requirement (1m. 
poMd by !.he CO"",, aaembly 'ylt.emj that . topic il an ""plan,.. 
tlon and not limply I mentionlnil or classification of named enU_ 
tle. means that the analogy .... latian (rnr""mcl!(! "" "Heat Ex_ 
chanll'! Work Cycle" or HWe) II .. . synt..ctic or formal COIl'lpo­
nent. ",lIicll reprete1lLl the oimil..nty betw,""" topic liE and topic 
RP, and a ."",...u.: eomPOllfllt, rep~ting the dlfference by vi>"· 
tlle or which HE (heflt engine) and RP (refriaent.or. heat pump) 
we dell.nit.ely not /dentleGl. 

2.1,6. The di!fefftlCfl eompont!nt of an analolD' rellt.lon either is. 
o r W ba$lld upon, one or moN II(!mantic detc:rlpton which IlJ'1! otip­
"I.ted and ~ by the n:pert.a. The ~mcnt In !.hill l"(!lpect 
may be given many different nantes .. an Indcnnlt.<! number of de­
ICrlpton could be mUIt.ered to ",l.o.blioh th" required di l tlnction. 
One dl.tinction m.! .. by real ""peru working upon thll .... bjflct 
matt.e ..... tag nam...! "«»OW/'IIf" meaning that Ule fe>llowlngdis­
crimlmotion C1UI be m.,;l~. "tint ~nlin ... lUI! thermal ftI""lD' avllil· 
Ible beaoWll! of I ~perllure dlffe ..,,,,,,, to do mKhllllcal work; 
COJ'I_ly "'frfeKl.tora or hH.t pumPi UM! mech.,,~al work in 
order to maintain I tIOmpenWffI di(f~ce between th~ enelID' o f 
tWO dll'fen:nt regions (for ~Xlmp!e. th" ice compartment and the 
room)." This distinction iI.hown in Fi,. 7.1, &lonpide .... en.! 
othen; the distlnctlon ··pi. ton/turbine" proper to In analollY 
"converslun mechllllsm,·' (eM), and "impeller/volume changfl'· 
proper to an """'''KY "c!reulltion of th" workinll nuld" (CWF J. 

Now, althou"" the .... eed 8!tfRllltic diltinclion, or the dHCrip­
tor on which it io founded , C1UI be ch ...... from an indefinite num· 
ber of poaoibiliU .... the choile io 1101 unreltric:ted . The choIen de-­
ICriptor mull ...ve to ditc:rirninlte the CMeI HE and RP under 
whilevel' the ""'p"rt. ~ qrned to be the almillrit)' which II 
Ihared by HE and RP . In f91P!!'Ct of thiloyntac:tlc aglHmmt the! 
oboelYed innanceo are d ivillblo into two quite diUerent calc,ories. 
Th_ categori ... amoun t to the 11m fling COmmOn ",""";ng a.({rR. 
",,,11' of Chapl.erl 4 and 8 (model, are pl.ced In !'es illcr without 
the need to modify their fonnal Itructurel and the R~lIertll com· 
I/Ion meanlnR qreemMI In wh ich model. are plated In reiUtcr 
• I fI!AIlt ot. formal ffIItruCturi .... 
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2.1.7. Apeenw!nta of the rua kind .... rare. One at lhem b: shown 
In .1c. 7.2. The analocy ..motion (HWe) W IUpported by. a.rir:t 
Ioomol"j!/mm; in R • .,.pOll.'J (19'12) 18m1, this b:. " mat.bemlll.ical 
t.omorphitn\". It iI modetll!d by COIInun!oUy eJ:«tIlinl models 
for HE and RP, exh In ita own univuse of compilation and inter­
llf\llation, with the proper COllplinp o r cDnetpOndes established.. 
It 11\1"" aIJo btl modeUl!d in • diotinct (mathematical) \lniwe .... 
bill the iIomorpbilm lu..!f (rep"""nted in r ig. 7.2 by''''' ") be· 
lonp 1.0 nOne or r.be ... uniVer!lI!&; It belanll' to the universe of 
node. u.andinll fo. I.oplcl. 

Thia iIomorphilm ;1 valid bllt has . limIted r&I1l1tl of application, 
whkh In tum ...,.!:ric!.l !.he mUlling attached to tile lemantic di. 
Unction (-')felled "convo ... ", 'I'D lee u.il , notice that mOlt ."porta 
(lndudinll !he pair under dbeuwon) would deny the pouibiUty of 
perpetual motion obtained by runninll RI' to .ecure the tempe .. 
lure dlfftrenc. required for the ope .. tion of HE and runninJ HE 
10 provide lIIe mechanical .,.o.k simul'-'eoualy needed for the 
o.,...OOn or RP. If lhe term. ' 'l.empeq tu.re.'' and "mechanical 
-0 .... .. and " heat enerr;y" whid! con\.ribu\.e to \he maninl o f 
"eonverte" .... flJ'l'tied up, It becomn evident thn thit c:onl lnoc:· 
lion II difallowed. 

FIa- l .:l. ~ I. "" 11 .. loodlloolDOlphic ..... o(1 1>0<_ " U_ ltoooIi_" 
IIIE ...... ·'R ..... Ipro_ .... 1 """,,,"" IRPI. 1-1.- .... __ 1M Itt dlotlr>el 
oad .'priori~~dtpon_' MOdtIlinti rocilitl ... &1"'1'11 .~d 1"''l YI, 1_· 
pIolom I< _ .... _ tho 01'0"" " . , D;st(z, , I I< ,bot p<edlu .. 01'''' of """,,i· 
..... , dio'"""loIolnl \ho ~~l_ X ond Y. 



2_1 .8. Th~ II\.her (genetal) kind IIr agreement i, ""emplifie(! by Fig. 
7.3 , oon,1.lUcted by • different pair IIr hope-rtl. So fu ill !.hay are 
ron<Y!rl\ecI the ~ntao::ll~ comm unality 0 ' liE and IlP dcpendt upon 
• construc:lion ""'led " pneralised heat work mllChine" (C HWM ), 
and ill !.he n;orne ~, this Is. fIIlnetalblolion of HE and RP. 
The m ...... elcpnt ... d famillar te.,.-etoental.loo of CHWM it BriI · 
louin" (1953, 1965) in'OrmRUDn theoretic developml!l1t o f 
Carnal" cycle. It upl i<:itly In.o l.et \.he notIon of "orderl in"", ·' of 
• ~""m (ofrlCiaily neg .... tropy or "diI<Jrderlln"""" fo r enUopy): it 
also tnvOlvM !.he ill ... of tmlpe-ratuN! .. ' 'nola..'' perturb\nf; !.he 

....- '" 

I~H-+I 'I~I I'€WI~ 
' Ia;. 1.3. f At.o.oOI A' ....... li •• llloo (GHWMI_d...,.!an-. co"....,U • • I"" .... 
HI; .~d Hr. 101 ..... '''' .n of u..lopia . .. _1011 ... diotl",,' ........ lllnl 
.acllil. 0100> ..... " FIX). III"VI. ADd " " u). 1 __ ) At ""1e<\1" Cbopl .. 
10 •• _,,,I .......... ''''''''''' ~ .... ~.u..r PI_"r: _7, opoci.liNd 
modol M.I(lHWloII.,. ...... Mn.X). A __ .~ ",odoI. )I,.IGlIWM)ullta Do 
loI y _ M,.(GUWM) &ad Ny(OUWN j .... Ioom<><!>ILle. N{IIElond M( R'j on _ 
ioomotpill. , I>\LI M(l1E1 !o • "bq-o"'m o' MxIOIfWM) on4 !>I(Kr) 10 •• ul>­.,..""" o. M v{OI!WM). 
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tranllTliliion or Mgenlropy l information; allo o f tempelllllJre 
dirr~ as • "110;"''' gno<!ient. View<!d _""lOll, the o penotion 
of " .... enible GHWM me ..... that" quantity o r ftllropy is u.n. 
rcm!d oyer" \.emperal~ dlU"""",,,,_ 

GHWM b an mtropy el<riwlge oyuem. II can be modelled In" 
diotincr unlvene of compilation;md interpretation and .PI~U. 

topic (O IIWMI in Fig . 7 ,3 (ahove l : .,""" \he int.l!rroll"tor/analyn in­
lilta th.oll( the anaJo!O' m1"Uon "IUPPQr!C'd by a Mt.'nClIIJislItion rath_ 
er Ulan an IIomorphllm ... Ulen the generaJiaation ,tael! is modeUe<i 
." topic In " Lumped MDde!!lng i'acUity . NO .... 1aY HE Is mod"llod 
In MF(XI. RP II modellC<l In MF(Y), and GHWM ,. modc ll oo In 
MF(U\. The ana/DIY ..,Iation HWC depend . upon the tac t \hili 
(;HWM (in U) can be opecialiled "" a h".' engine to yield GHWM 
in X or lpeci&lioed .. " refril"rator to yield OIlWM in Y, and that 
HE in X iI part o f GHWM in X and HE In Y io part or OIlWM in Y. 
For notice, in X, GIIWM II not the .......... II ~; . thou", both .... 
\he ..... " kind o r oystem; .unilarly, GHWM in Y ill not the _" .. 
RP in Y. thou", both at! the ...... kind of 5)' . ...... . G UIIIM iI tx>th 
ma ... oophirtiCllted than HE o r RP and m~ ,enenlUoed . If the 
oymbol ... .....m. for "rnrtriction under the c:onrtralnc. of a model. 
ling faciJjty," lhe . ituation is ownmm-lln Fi,. 7 .3 (below). 

111m!! III an isomorphism between I~nenliled .yt.t<!ml, "" .. 
",allied In tht! unw- of UK and one ... a1;-1 In the univ<!...., of 
RP , and the analotlY ... I.ti"" u we bet ........ n HE and RP hinges 
upon !h;'llIomorphlllm (lhown in the diagram). ~' urtb.er, rhlll",. 
morphism II compatible with any meaninw ucri bed to the seman· 
tic distinction "converse" throughou t the ontlN thesl. (which 
ramlflel, Inc:KIent.ally, over energy conversion In open ,y"tEml, 
weh .. Imnl Ofllanisml and lOIne chemical re..,t lonl. U well u 
topics to d o .... ith elementary thermodynamics). 

The lid of producinl Hwe (betwem liE and RI' ) .. pported by 
a p:nenl;-l topic (G IIWM) will be ngarded u • pruwtiCm for 
innOl'ltion . The act of .-..cognisi"l: that HE and IlP ..., ... Iated by 
UI anllogy ba&ed upon'" .. 11110 regarded .. a valid innovation , but 
u the llmltinM ease of lnnoYatjon. 

2.2. OrWi'" of ''''lOwlion 

Whe ... did the innovation como from? Our hypothcen In the 
ma,I<'<" wu It.lted in Chapt.c!r 4. It III • conlOqu~nce o f \J1e oyn. 
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tactical generative capab,liti". that""' ",.ponaibi .. for producing 
"xplanations of heal ""'gin'" (in.r, for Expert 1 ) WId refrigerators 
(in .t. lor Ex~ 2). conjoined with the requirement of .,.\Jlb. 
lithing iJomorphism. 

In particular, there is no need to Irwoke randomn"" (pre""m_ 
ably, randomn .... could """ount for Wlything) III ..... era/theorists 
propo.." Nor it it necessary t.o invo ke prior knowl<.'dge of _pedal 
thermodyna.mic eonot.nJcl.s: we hnve u..,d aceepted names like 
''Camot's Cycle" for e_ of "xpolition and because this innova_ 
tion h .. also been invented (by .omeOne other than Expert 1 and 
Expert 2). But, ... the argument is intended , HWC;o not a regurgi_ 
tation of 50me previou",y well .... nu..nched concept, it iI the "'"lilt 
of an l, and t. production oeqll"""e. Tru".I:, and .c. are ",1 .... ""t 
to t.hermooynami.,.; they are means of generating "thermodynam· 
ic" concepti. but we ""ppose that the production "Camot'. 
Cycle" wu not prL'Viouoly familiar, at any rate in the conl.el<t of 
thit oubje<:t matter. 

In ""ort-, the innovaUon arises f.om an internetio" betw""" 
P-I ndividuob (bere, betwee" Expert 1 and Expert 2) whe" a corn· 
mo" meaning is constructed . If a common meaning i. ".tablished, 
then fre!lb ... mantic deocriptors are agreed between the P-Individ· 
ual . (here, the distinction .. conn .. .., .. ) . The common meaning not 
only produces an oomorpblom, HWC, betw""n model. interpreted 
in universe! distingulobed semantically a.o baving a positive (+) 
value or ·'converse" and • negative (-) value of "conver.., " but 
al"" a further lyntac1ica! con.truct ion. GHWM, which i. modeUed 
(as Model GHWM) in • further unive ..... on which the value of 
"conver",,";o· (eitber undetennined or altogether irrelevant) . 

2..'1. R~arl'rJt!~menl. and R evilion' Due 10 l"n"""l/on 

Reeall the further leanubility/memorabmty condlUon lmpollO'"<l 
by the interrogator /analyn , nam ely, that any topic whi~h is In· 
Itated as part of • conversational domain mUlt be such that other 
than primitive topics uoed in il£ derivation can be derived Crom the 
topic in question. 

2.4. 0"""",,/ QlUJllfi""ficn 

In order to .. tilfy Ihe ... cond itions, it may be nc<:CHa:y t.o 
revise the $Ubordinaw. of any topic which ia inLrOd uced . The ~n_ 
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tin neh .... k, .~ thlf; rtage. h .. only ... I.enlatiWl lll.atul and II open 
Io....n.lon (for e: ... mple, refine"",n! of Iopioc U in "._ '1 .<11). 

2.5. '"MIIII /ion''' II CillJt./yt;" Almt 

Innovation of O WHM and HWC \eado 10 t .. o fill1h« klnmof men· 
ta! ..:tivit)': one kind engenders. m..h innovation whldl ll ocu,n 
Rlb""'lUf'ntJy conlOlld.~: the nth.,.. is. colUllnictive ( though not 
ltri<:tJy innovative) ... t called extrApolation. 

2.6.1. Olven HWC.lt i. possib l" w ""k " how " 0 ' " why" que ,Lions 
bued. upon the enquiry. "Sine" there II, ",rrillerator thaL u .... nO 
moving paru (the a1»ofPtkln refrillenowr In Fill . 7 . ~). ill there , 
~am enaine !lin w. no mD'l'ing paI1.I which II not cum'ntly u­
hiblted?" The reply to thil enquiry i. either cltatlon of """.0::00' 
jund of dI!K"p\.Or value. that rpecifi.,.. ceU " hleh currently eon· 
taint no topic or • denial \.hat ""'" • machine e1lIt.I. 

An affirm,liM reply is COU"'I~ by the qUMtlon, " lIow doe. 
the madl in. you deocnbe work?" CThil is annrered by an upl .... • 
Uon "'hk:lI. the inte .... tor an.ol.yst will ina_. is abo d erived.} 
H.".., 1M init ial rqIIy ill ,m .... ,t.jw, ( .... hiAoricall y ylllid u em plar 
II the Savery !>linin&: pump InvenlM aroUJId 1680 o r 1690). IlI>d 
th! upla/l.aHon o f ill open.Uon (JUcklnj; water up .. lIIatt d~ to 
the condensation o t Iteam) involvel the Ide. ot .. valvelike deviot! 
together with oJu.mlting vacuum chmbel'l to Implement. cydlo; 
hydnulic procell. But. we emphWse, the r&qu ili te Ide. could t.>e 
jnv""ted de nOvo lind h ... been invellted by more than Olle expert 
unfamiliar wIth mining hlltory . 

• 
"'" 7.4 . U _ ~_If;od ", .. b<>d of mool ........ ,". n.lel. V . eo.-...u .... 
<>f .(0,0<1 M. , ( BXrEJl.T I). V' _ Co-..","'" of.torod h •• d ( EXPilRT 2). 
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1\ nept.ive roply iI countemd by the question, "Wily not1" This 
Is apin llllw&ra:l by an explanation, inlt.ll1OO at .. wplc qualifying 
all deriva\.ion5 that I~ W the an. 1utP'. To quo .... an ",>:amp\<! 
c:ullcd from law. In the th ... io, "Since mechanical energy Can be 
convcrwd enlirely Into heat energ)'. II there a m~anl tor con­
vertll1i lleat energy entirely inl.O mechanic&! eneIlY?" The '~hy" 
question emerging from a negative ru!,l)' to thill .. nquiT}' Is the 
qualifier . "be<:IlllJe there are pad ... of e,,"'i)' and oom r. irnlYcmblc 
tnnsfonnal;onl in .. cI......:I sy.tcm". The qualm" •• den immediate­
ly to the 1OpU; " Ihenna! errICicncy" which hat,.t Ih. otage, been 
introduced and qualm .... cithcT directly or indirectly . ""arty all of 
the Iopicl ... .-vrdina ... in th .. derintlon lei GHWM. 

2'.5. 2. 'Ill ..... queotiQninK l[30ow:r.lc>n. U1I underpinned by the 
meu.thoon:tlc idea that knowledge IIl)'f11metrical; the ""isle""" 
ot an lIomorphlc analogy between two top ;'" imp!;'" the ""istence 
of lJomorphk: ""aIogiH belw""", l ymmdrieally rel"tOO I.op;"'. 
SlnCfl the propouJ II .... ~i"n or I"'mlillion ",!.her than .. 
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dirKtln , the cxil~ or the companion !.ople: can be denied. 
Juotirlcatlon 01 • denial ..... rts • local COm l)l~'n"ml ; namfly , • 
comple ment with mspecl 1.0 the.." o f hypotheUcal f)'m metric:ally 
... lated tapla. Th .. und"'Pinnin& idea is ea1Ued "eplnemic qmme­
try" (or refC1"l'RCO! l~ler (Fig. 7 .6 ). 

2.5.3. Call .. topic: which is reapplied (thai 11;, which mu,," an 
IPpe~ in the pruned entallm"" m"';' U Ih n ,,"'<'lIRa' of 
mOn! than ont! topic, •• In Fig. 7. 711 prlndpl~. If ,hero is • "p,.;n. 
dple" It II "" .. ihle to ... k, ''\\'hat i. the "'lUlt or IpplyinK th is 
prindpll! to the frO!thlY ~'(In.t.r"cted !.opie GWIIM?" provided only 
that the unlvene or CWIlM cont.allUl (in the lIij(htly eeoteric....,1f! 
o f "mly 1M projo:cl.c!cl onto") !.he un;vene of Inlorproutlon o f the 
prindl'le. SlmUady, if C;WIIM is • principle, It II l<.'6lUmalAl to uk. 
' 'What illll" reault of applying CWHM 1.0 any topic ""ith uniwcne 
of int.erp~t.ion that ii, o r is .. prnjecUon o f, the "nlv ..... o f inr.er­
pn!UUon of GWl IM?" 

2.5.4. 'f1Ie Idea o f ._,.ting ....,h (hypolhetical ) topb, the eI<iJ.. 
t.m<:e o f -tlich may be affirmed or <knioo by !.he u~rt. ilalled 
"""tnl'olallon o f princlpl8" for lat.er rer"",ncI!. 

2.5.5. Extnpol.t.!on of principl..- II Ulustraled in .'ii. 7.8. "The 
principle II compolltion of thennal or mechanical lyl1..l!m. (CS) 
in order to ext.-.c~ work in ......era! ot.qeo (for cx!Unl'la, the mul­
Uple exp;moion tramp . \.eamer engine) and II uled In ti,e dcri~aL1on 
of. topic calii'd "thermal efficiency" (TE) . 

Extnpol.tiun o f thll principle (eS) with reopecl to GIIWM pro· 
poRI the compolltion or HE wio. RP; narn~ly,. tle¥lc •• Il. that 
d"", .. o rk In order to mainlaln .. U'mpcn.tu ... difference and. 
d..viee. y, that ohlllin. work from thll tempePW'" dlfferencl!. N 
• Ilnt. flI&I! COnotf\lrtion, this compoOtlon II valid o.ough not 
ospeclIlly u..eful. The further c:om .. <.-ition ... he ... by)' ruppllft the 
work to drive deYice >c (and >C. as bef.,.., . provi<k!o lh. tempenotu", 
ditfm.""" nMdf!d to drive yJ II • po.IUl iw percept.ual motion 
machine. In lin)' v...;dial u-il (lJIiI. one incIuded ) •• U e:llltenee'" 
denif!d. and the denial q~a1ir_ or ""em""U boo. the topic "ther­
mal efficiency" (TE) and the topic """,cnibili~y of uand"onnl­
tiono" CRT) . 

I 
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3. INNOVATION ANI) COUNTERI'Acru.o\LITY 

Probably the mOlt powerful and commonly ulCd inrtntment fo r 
mJ,jor InnovaUo.>n 110 • combination 01 utnlpolallon ot prineipl ... 
and Ille applicallon o l epio:temi<: symmetry. Indullltial c ..... tivity 
~lnly thri¥et upon thill pftCkage 01 operations whether In teeh­
nicallnoenUon (t he telephone. the railway, the hcwercraft. mOlt 
_lconduct.on, the majority ot cleYer ch"",icIIl Iyn~. the 
~ll!¥ilion recei ...... ) o r In ocientific advance (MuweU" equa tions, 
Plank .. quanwm theory, Eina1ein'l ~LiYlty). So, judgl"8 from. 
con~1 of comme"~ton. dca lIO(;ial innovation. ",~ II UUI., 
doubt that devclopme<lt In the ri...w and the dJ1lmatic IlU Nml 
frequcnU)' from th il origin . 



'" 
That ;., an o.l.nj>olallon, E, I.Ilkt'f pl_ with ~L of •• tnt,,­

\me rool.<'<l in universe X which II analllg(l<la kI. dllTivation root.ed 
In universe Y. It 11 es&er1tial to rec<>ftt11!le lh~l the conltralnu upon 
X (its character ... un;""",, of ~'Ompllo.tlon and Interpretation) 
~ determined hy t.h~ primit~ toplct in X. similarly. the con­
auaint. upon Y are determ ined by lhe primitive topial In Y. 

If E carl .. realbo!d 0 ' modelled In X (that iI,' proc:euor .. u. 
tyin, IIymmet.dcj exlnlpolatlon , P, ill l"Iil irul.e Oft. y. and may 
be realiIed Or model led in Y, with Y, SomOll'h to F . 

This may litt!noUy be the cue (Kirchoff '. equat ion, for a .... 15-
live network are Iaomorphk: t o • peckin; function fo r re<:t.anlfUlar 
lila""", app lied by M"",h and Sl.elldm", ( 1971) to achlt.cctura1 
dm",). MOn!! ofWn F cannot he modelled in Y. but both E and F 
bo:lon,g to • ~i .. tlon G {modelled. "y, in uniYerte UI. and G 
can ~ moMl~ itomorphic:ally in X and Y .... ~1 .. U (the 
hOftraafl. , for example). 

Ho ..... ". , if neilhrr an iIomorphic anaIOD' nor . R"",,,nal ioat.ion 
hued analogy alit, Uten the eollltructioo u";ng extrapolation and 
""i.!emie 5)'mmetry lead. to • counler' ""tuality widell ;. <.>pcn I.<> 
v..n<.>ua c<.>ntu tually Legitimate Interrrel.at4<.>nl. 

J.I. A eo. of Crn.nlrrf"", .. ,11 fn/~nnu 

A collvinc:;n • ..w quickly appreciated example of counter· 
f"'tuali~y 1I given In an el"P"t cO<1at.Na;on due I.<> KallUwurdu. 
[t iI based upon the well·tll<.> .. n ";mpollible <.>bjecl." tho....-n in 
Fig. 7.9. 'nI ll f;!lUre may be vle"l'Clllpinot mWly penpectivea ( f<.>r 
any of .. hich the fo llowing comment. are quite valid): DIM! <.>f 
til_ p"n~livn lI lhe u.r..e.dim~.ional coord inate seometly of 
lrianales, compoied of line leI!IIent. meetin. at po;n'- in Euclid· 

~-. 
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An cmt..i1~t Knletun!, E, tor • body at knowledre .t>ou~ 

jolnin. line IellMnu, II on u... Lo.ft hand Iide of "'ie. 7.10 inLet'­
flUted in • un;voene X. The IUUCWrt £ compnse. nodel 1 to 9 in 
the ...,tailment JtNcI.u .... ....... model. ..., Ibown paphicaUy (to 
undentand the top;'" ,t .... uId be neceuary to build the explana-
tory ~.), J.IMI the Itructun and ill; primiti ..... I , h, c determine 
the con,tnint.l upon X, I .... , the kind o f unin_ \.h.al X II. An 
extnpoLation of E KComodating trianglel contain. other nod .. 
conjoined, topthcr wllh E, and called £ - . 

On the rilhl hand of Fla. 7 .10 ••• con . tructlon, F. (or T,,",Ia-hle 
propertie. o f roctanj(Ular Ilabs joined with their r,C<eI at riah t 
anll .... The construction. which can be modelled..., Ihown fP'Rph. 
IcaIly: and !hit entallment ItruCture and IU primiU¥e topia (A, D, 
q de~",,;ne • unlYerse Y. 

'"'" ItJucWfft E. F . ....... late<! by • coUectlon of IIomorphilml. 
"'own I~. canylnJlUnn Into hlocka, and it 11\.1)' be pOIl.ulated 
(oinoo E .. we h"e it detennm ... X, and F u we !lave it deter­
mu.e. V) thn X· Y, or ,.,...,..ny. that X. Y are eorutn,If;:tionlln 
thJee.d1m~n" .:"clIdian "1*'"'; an ordilW}l and perceptual 
point of ¥~w. 

Now comider me following opl!l'lll.lont.. By n:lrapolatlon of E 
in X,. further derivation yil>ldI EO, U EO n:IIta, tlln) b)I epilte:mlt: 
"Ymmetly' from EO Ihe ''!mposoibl .. ob~t" (10) ill poRulated u 
an hYpOthetical "block trlangl~". SptclficAlly, the hJlPOthHtI ill 
thlll. (10) ~ould be derived from the (Internal) lnalOlY or throueh 
In edrapolative derivation (bot h .hown dotted). liere i.a percep­
tuall)' obvioul fonn of ooun t...rfactuallty, linee (10) <:IInnot be 10 
derived unlee8 !lOme Or aU of the primlUv~ or F aM modified. thul 
aJ\o!rin,lhe dI&raet.er of Y. The pri"" pald for lIIeh. modltlcatlon 
ill that Ihe n:lstlnlllomorphi<: analogle. between X and Y are fal • ....... 

(I I HypotJ>e.it (10) (lmpouible object) iii Wslfied with .....-I 
lOtheuni ..... X"Y. 

(2) I may Imagine the impoaible object (slnft It 11 pe: ... HSl!iy 
dm.o.b~), prov)ded my bnin .. III! ~r able to acwmmo­
date. (IeIIetalluUon 0 In unlvH$O! U (ouch that a mod,l of G 
n:lJb In X Ind YI. But' Clnnot undentand (10), beeauM I cannot 
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build an uplanatruy model In _ p~r that b oo~ by 

X - Y. 
(3) Reph,.,m1J (2). the Impouible ob~ II unknowable, though 

it m., be apPnK:Ia"'<l lIS lUI hypothella. 

"'" 1.IOA. An ....... ~ ....... t _ ... (0 ... 01 ...... ,) r .... eoa&ttU<1iailiDO 
fI(>o_ ... 2 """ 3 .su.. ......... _ . E" (11)0 I' .... trio ...... ) 10 conocnocti .... In 
I ...- ..... ..oJ' be -.-..... i. 3 .,.... So 10 ..... aaaIoo 1\ .. hid!., ~_r .... 
dloUnelioa bot_a oolld __ """ li_. tall l_ with tho uu.loo 1", 
........ hl< 1ft S .po« .. _~ ... ""-" .. II ........ ' ..... romo.ouo ... H.,..... •• F " 
Io.ot _ ..... Ubl< .. I n oI>joocl.. H"""", 'boo "N~U" a.W0f)' .... _ g O."d 
I"" "Imotln • ..," <H' ··''''!><*Ibl.'' ... " .. denl ... . 
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-..... .... ~Io<ko : U, .... ' ''7 PO"' or A. II, C; I., M. N • "'" lrip!< of A. II. C. 

t.) eo"Yft2ly, if my brain ia not an I ... P~r with the capa­
b~iUa mootlld in (2) , \lien I nnnot ~n imJline the ImJlOAlble 
object. 

(5) JUit .. th~ N"Cker C\lbe Wulion (prevlouIIIlOJlognopll) may 
be ~roelycd as an QIeUl,ticn betwe~ an inward fB<;lnK an d an 
OlltWU\J facing Imq~ _n at one InJtan~ and u... next,'" the 1m. 
JIO'Iible ob~ m.y be c:onc:eived .. an OICiIlat.ion betWI!eII derin. 
lion ~ holdine ,"""urn at one inII.anl and the DeIt. 

It. ,.. .... ""alion C, ""ida in U to comp",h~ yo and 0 " , 
then \h ili II • hybrid and fonn l • otable c:onfil"r.otion o f alw.m.t.. 
in, penpectivM. 

4. TIl! INn:GRITY 01' r.JND I VIOUAI.8 AND or PERSPKCnVES 

A ftah liant upon the remaru in the lut oection iI o blainClll by 
lakin, in eamesl the contention thai. diatinct Ihese. are MU!r · 

lainftl by diff~l people. ".., p"''''<I"isjm for bridginl the pp 
belwetln talk about innovatlom. iIlUllon rlgllfl!f, elC., and t.he 
(presenl) uJk . bout pel"llOJU. pen;pediveI, lI\d the like. ate .. 
(011 ow, : 

If LIle topic" In • cydk and ""nliltent entallmen t $UuCWI1I (tor 
enmplc. K or F In F!I- 1 .10) an! mulled ... ~ or eonoepu 
mil memoris COII"Ipiled and underJOirc ueeutlon in an L-I'rocft.. 
lOr, thM the .......tl iI • viable P.lndivldual; th. iI .• ....,tlcatinl 
ItId .tablo. syotem or briid •. 
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The wMuainl..l imp......t upon the L-Plcc .... In ord .... Iha~ 

the 1)'_ .n.u be compiled al'! d eterm ined by the primitive 
toP;QI in the ent.aiJment Jt.ruC1.unl. 

The ~ betwem two 0 ' m<rn!l enl.ailment ~ (each 
o f which contai ... at 1"",,1 on .. ""UocY ~.tion) rep.-nt au­
II>('n"'; there are ql'ftmenl..l bet .. ffn dininct.. P·lr>dividuais, imD­
far _ cert&in agrnemenb proposed by atrapolaUoD and episternic 
.ymmetr)' uti also counterf"",tuai, giving rise to the denials or in· 
otabiliUet disculRd in Sect Km 3..2. O_I'Ve that we are at t ha. 
l ias" in the dlacuaion !.akin( tile verlnJ iJaUon, """Y ano.J.<>gy ..,1&­
tiOI! ill • pririficd qreemenl," quit.e .moully: Un t it, we contem· 
plate It. convenM!. that "an IIIJI'e'!'ment between P·l ndlviduall may 
be pnerated by tnu15fonning an Cappt'QJlrUotej analogy into the 
OOllCepl.l and ml!1T1ori ... which real;" it • dynamic entltlel", To 
d o 10 c!va IUbitance to the n otion !.lull .• !belli II nece.arily p""­

"",.IIMe! by the ~n 01" ochoal of thought o~a1ly r-espoMible 
to!' 11..1 . ynthells and ""poooition. 

Now !.um to the ''pending'' ... mark in Chapter 6, Section 7. 
when ( In the eon""'t of "<:OmIenation bNedin."1 It ... main­
I.aiMd that certain "'J'lio:atlve event.. conlK!C;1ed with reaching 
Int.erpenonal {lnt« P-Individuall ~l11l'nt pve rile to ,_nling 
belli unWeneI o f compilation and interpret.t!on. 

Tile conundrum ii, "How un ouch. dl.tttnctlon (a • • o. or Jl" Jl.) 
an.. lfllldl Onl lr~r? '''There \II no problem If ].he p. 
Indlvidulil ani UIOCiated with optlUal ly dl.IJnct L.-ProcCllOn. 

111 U'llt connection, mcoll ].hat the con.trillntl upon an L.­
Proceuot. which. KO o.!ongsid~ d!st.lncdon. betwMn unlvenetl of 
o;am pilat\on and Interpretation, ani detenn ined by the primitive 
<:<>n~ (namely. tho ... <:<>napondlnl to the primlti'" topics in a 
~praent..U"e entailment Itruc:t.ure), and nol.e thlt IUdI • d iltinc­
Uon II not dltre~nt in I<ind from \.he dlltlnctlon between X."d 'I. 
\.he IInlverset of Section 3. 

The sltUlltion can..d \.h~ eountBfacWa.!lly of one thesis In the 
contect of anoUw- IhHiI ;. precitely the situation which puts 
teeth Into the r .. ion ,,~. o. o r I • • I •. The chu.:l.eristic of con"",,· 
"'tion breedina:. ''not all ag:m.m .... b: (teen .. anllotlY relations if 
~ferred) are po.Ible, " impli .. tho! neceu:!t y of moottnl within 
one L.-Ploce_r (a o r I as the cue m-.y be) a dlstlnc:t unlvene of 
compllcaUon and Interpret..tion; jun .. the counterfacluo.lily of 
Section 3 le..:!1 elth~ to denio.! or to tho! lenenllon of modified 

• 
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.... ~ to acromod.UI E- and F'. or rmally. to. h)'brid pneno\­
i...t 1)'""'" G (the "JI!nft'lllialion"j . 

Mon profoundly • .. k why P· ln<livid" ab are distinct at all; why 
ptaI'll! do hawe detlnltoo~. fieldl of at.tenUon. or rot ... to 
clland.eriM d ifferent replicable syoteml of belief •• AI • JPeclaI 
e_. lh_ Nndlvldu.all may be 0!1f!C1Jt.ed in rpat.lally diuinct L­
Proce_rI with didlnct a priori "h"""terllt!.::.. In let,ellll, the 
"'..,,, II limply that Kivm the chr.ract.crilticl and cllpabilitin at 
one L-ProceMOr, the~ are limlu im po$ed by oompadbHity: t.hlt E 
may be eltec\lted with F. or even E. with F, bllt g - II incomp.tl. 
ble with P'. and In anyone such IIyltem, thil c,,!.enslon of Ike 
correapondina: P·tnd i";dual is lethal (uIII_. of <:OUlM. G uilti to 
rnolv~ lhe dllpari ly). 

The crunch come. I t tile pOint in the Uiument where topiC!' are 
ID be realised .. OOIlCe'p .... and aa:~.tl!l of topiel an! to be rul. 
Wed .. r .lndMduall rnpontible for II'!-neratin. a lhail contalninS 
tMM iopiel.. 

At the moment, the on ly me_ of porformln,lhillRnofonna­
tion;"to uk. swdent to lemn and believe In the lI1ni1. &t !.hi. II 
not an end to the matter. As • refin"",.nt of thill proc:edun. 
chooH • ~ly ul_ted kind of m.dent, I protHtionai actor. 
AlIt him to \eun and emct and live t he part ot the prosenltor of 
thb \h ...... 1'lI. propollition is not absurd, bllt it It eiHr \hIt IJoe 
..,tor hu gre.le. demtndl than otud""tt have, by and large H 
ft'qlllrei not only I ther.ill Ipeci!icllion but a ch.a",cl~dMI'O", a 
penonalill!d theall . Obviously, ouch. Ihing can be provided i" 
principle {muthon write play .... well .. t.extooob), and In em· 
bryonk torm of characterU.at1on is d"""rlbed In Chapter 10. Mo ..... 
over In Chapier 11 we let the ltage (in one ot many WtYI, per_ 
ho.p&) for the repretenta\:ion o f acto .. , no l only ot t he c1l1l'1cle .. 
lIIey become. 

The phenomemo diwusad in the prniow lOC\.Ion. are typical of 
Ib ....... ported by o ther rnsean:h workerl In thit field. They .00 
tally qll;\e wen with 1900rds of intrwpection on the pIrt of inven. 
tori, artiIlI, IlIId mathe.".t.lc:iInII. Sinct the ulIIlpll!l cited come 
from. two penon .ituatlon dedicated to coline _ mllly,a P'!"u. 
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tiuly ''objective'' r~onJ iI lett of the "subjeet;v. " c.n .. .dorm.­
dolU; IIl11Dely, the """olYin' .... tailm .. nt mNII for the Hltire thesis. 
BecaIlM of !h.t, Ille innovative process is bett& ~\.rolll!d than 
Ui'Ilo.l and perhaps, ... dctrirnentLl lid<! .. ffeet. IIOmewh.t 1m. 
p!>IIcrW>ed. We hYI'QthuliIe (In line with tlla conltruction of 
~'il . 6.4) th.t the Ume proeeA<!l take place within one human be­
In, when he a""ommoo.1ei (or f"netio"" N) t WO P_lndividuall. 
and further prorc- that I r ... ion of LIlli kind II an lnvarlahle con· 
comil.ant of innovation . 

It iI n.turaI to ult whether lh~ iI an OJM!l1llin8I)'SI.em uaed for 
ro ...... ar;embly lilt" the EXTEND Prognom o f the previous mono­
ppb. In which the innovative phenomena p"""liar to ont! human 
heIDI can be ... tc.rion.,d .. bit. of behaviour. EXTEND i~l f ia 
In.odequue; the one-.im·.t.-once l1IItriction puLl it Out of court. 
There iI now an operating JYllem. the THOUCHTSTrCKER of 
Chapter 6, s..ction l, ln Which mMy aim (lUId "'''''Y P.[ndivlduo.l) 
tnru.ctions Can take pllloCe. Pilot !.rial. aha ... th.t th_ tran...,.. 
tIonl do t.ak" place. and mOf1!OYer , are Y'"'Y aimil ar to thOle d .... 
ICribed in the infonnal d*", .. iQll. 

TUOUGR'l'STICKER oerveII _nal purposos. (al it if • eoune 
-.nbly J:Y5Iem and prtnlJdel Iftliltie aid ellhn to. fUbject met. 
ler apert, in the tbofOUihllOinc _ of somebody _II wuad In 
I rlO!kl, or to an inno ... tor, who if not 10 Irnowledp!&ble, but hu a 
,enulne 0."';" he .. lthel to develop. ( bl The Iyltern -.1.1 .. an 
"eplltemologi<:al labontory". It e:o:\.CriOrl"" the ""I)' In whlen the 
expert (under either or thae coonot-ationll tcU about coming to 
know_ (e) The . y • ..,m i. Il Ot ent~ly neutral and embodies not 
only checking routin", b"'t helirilticl int.ended to provoke inven-
\Ion. Hence. THOUG HTSTICKER a110 h ... a tutorial function. In· 
IOtu u the principlet It Incorporate. ... n!(Ilirded .. valid, il 
Incbel the user.tom" oCthe ..... of kno .. in&. tbinkln .. or (maybe, 
tboogh ..,., If .. not yet In .. position to claim It. ~1~ly) inn..­
l.Ion. 

The bailie idea behind T I10UGHTSTICKER II All foUo .... The 
1111" m,keo , model in ,modellin, facility which con.lata In lIIVenal 
componenU or sublylu.ml. I/e ..,U abolJt U,e job of dnllneatinll 
and ~lng a thesio reprd,nl the nalu.., and operation of the 
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model, and Ihu. openla in. coone a.embly mode with ,e..-~ 
to thiI model Of coUeo;tion of model .. Thb amounq to. """,/flue 
modem", openlfion (M rontluted -.rith the initial COIIC1'efe mOtkI· 
M.f opeN/loll). and In rude. to uteriOriM the I"OC'., h~ III fur· 
nilhe:l. with. copfllw mO<kllin8 fae/l1l:y which we caU. con"n«" 
lion Irid. A, . l'e.ll~ of propo\lJldin, h il lheoil about !.he orl¢nal 
concl'l!l.e modell.} and deteribing the them, be may hom time to 
time be impelled to ~la:ge!.he ori gin'" cone,d. mod.I Or to build 
fteoh COIIC,.I. model. tor topico in the theliA ",hleh hIve no ref.,..· 
enl. Unlike coune _mbly, the .... iI no r",ed d irectionality 1m. 
poW<! upon Ill. prod uction of canemlA! ILlId cognitive model. ; the 
sarne dHCripdon ult.\mat.ely glvea a ..emlLnUc lnt.erprot.atlon to 
bo~. 

SeYlral embellishment. are needed to foater the many aim tnn .. 
.clana that .... believed to underlie genuine hmOl'IUon. 

TbHe mu~ be diljoLnt lor many headed) IUblu\Jctu •• in the 
~opinl netwofk of derin.ti...... the theI» 1'I!pn!lJIIIll.lll iOlll. 
CrutiallY. eech .. bluucl.Ule murt have modell Uu.t Nt! eompUed 
and interpreted In dbUnct uni¥enes, 10 thlt lenni COIII ponen'" 
.... mNldetory in the LumpM ModeLllnt Facility. 'I'Ma diJUnct 
""mpone"'" ",ill .......... to ..,bth_ thaI are rellted by analOCi­
cal topkl with de-=riplon th,t act. .. dist.inguilhln, predlcatel 
haJdm, the modell apart.. Moreover. it iI neem''")' 10 e~ 
the productJon of further diltim:tiona of thil kind .. coune 
_mbly (tholl building, cognitive model mlkln(ll proc&edl and 
.u' network II develope<! on the con. tru<:tion grid . 

To .ccomodlte thla ""Iuirement. it ia convenien t 10 apeelfyan 
init ial condition In which there are oeveral dl~int ..,bltruCW-re1 
(n=pl"ftertt in(l an e:o:ilting t heail about the orll!lnal concrete modell) 
to beCin with . The concreto! model for each IlUI»truc:ture uist. in I 
diltlnct component MF(Xl. MF(Y ) _ of the Lumpe<! Modelling 
FacUlty MF. The .t of dilljolnt IUbitrucwre. (henceforwerd, the 
.... rtlnl .. ,) II obtained by detludin. an e><iot.lnj thetll : \bel ii, by 
deletlnf: all analoo relltions IJ1d olncurin(l deto:rlpton. 

Thill expedient ruarantftl that the many aim ope:rerion II polo­

.ble and ~ bot alerian-!. 
TypicaUy. the ...er contemplete. topia in dlijoiM ... bluuctUret 

of the ltattina; . t and innI.tes an anlli<>lD' ",I.\'\on between them; 
either one of the analOlies ... moved "hen the orillinlli thelis (un· 
known to th e u_) .... dMU~ or ... entirely dlNetent on,lolD'. 
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In .cIdit.ioo. th e ,,1Ier may ltvtal.e tope. .... prnRDtInJi behavla ..... of 
model. that h" h .. bu ilt in MF(X ) 0<" MF(YJ over and .lKwe the 
model. (or topic. in the otwtlnillElt: and, o f COline, he can !Stab­
lilll anaJolO' relationa between the freIh tapia. 

Ne iUler thll nor any other (kno .... n) upedient "Ul ~ ..... tft 
thai. many alm ~ion doa take pi .... , thallllh we Ihall !aU. in­
l.rOduce heuriJtla wh ich .,nCOIII"Q6e mlIny aim operatloo. 

In order to perpeluat.e many aim opetaIion (if It 1& In VOf\Ie), 
there m .. ot. be. (p....:t.ialJy) indC!flnlte IUpply of spare modeUi"g 
f..,Uitieo wh ich wUl be indc:lcd MF(I ): t he fint Zoo of t.heR an:! oc­
c:upied by Ule modell tor topiCi In the initial (dlljolnt) l ub. true-
turH, and the nl'maind<!.- ( ...... - "oj .... l pale modellina (&cilit"'. 
mustEm:i ... Mqui • .:I by the ..... , ("""" committed, Lbey o;eue to 
be &pal1!). 

Since mlUlY aim operation h .. the effect of conllNctin. analo-
10' ",Ia!.ionl bet_n topics Utat .... differently intftpR!ted (and 
consequently modellf!d in diffe......,' NF(. ) of MF I. the irld uoed 
to nl'prftmt the th"II, hill to be IlUTl inat<ld. Each IllrTlin., labelled 
CC(O). CG(11 , ... rt!pr_ nU. resion ot analogy relation. (Chapter 
2), and the orlglnal equipment ...... temlnilcent of a uke nand in 
an old faIhloned 1ft. Ihop (OT maybe. railw.y ltaUon bulfel). 
n.- pointa are ... mm llriled ID Pill. '1.11 which show. the ~ 
comIruction pid. (one to .,..,h ~ I .. laye" with the starting 
l1l'i. or "'b#ructUfIlI In Region O. Th. anatIgoomenL It. ineon .... nient 
and the (;\Irrt11t implem""ution of "~OUGHTST1CKER u... • 
computet controlled graphic d llplay . However, ' ''lIiolll and other 
ItruetUraJ feature. are p...,..,rved both .. vlwal dev!ce.and III pan. 
o f the (compu~r embodied) d.ta SlruClUI'e. 

To each unlvene o f compilation .nd interpn!t&llon I~ is a 
distinct component M"' fz) (an •• priori·independent poocnlor) 
.. hlcto it part o t the Lumped ModelU.., Fd;ty (zo of the.....u.ble 
componeDU beln, ooo:upied by concrete modet. fot toplo that an! 

paN o r the ItartlOli rubstzuctu_). For many putpOllel where the 
Uien abillf)o 10 make. model .rl<:r the event ellll be taken for 
IP1\nted, the physical ex!t.te<oce of these proceuon I. unlmponant. 
but ttoe loikal Independen<:e ot unlvereo of int..erpnJtatlon It. es­
....,till and 11 mllntained. 

Tnonsfolm.Uoftl typical of COIfOltlve m~linl, MId lOme COD· 
crde modelling 1lIO, are .noWD .. A, 8, C, D, E, F , In Ftc. 7 .11. 
Th .. COIJlltive model, I devdopina entallmen t mm, II rNllsed by 
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)1:!·,::,1':~·,1 \ \ I ~',,- , I -..:... ...;.. 
r~ 1. lL . l~di ... 100\ of ma;" f • • L~ ... i. Itt. runottu.tkJn 1'1'_ Th ..... 
Il00 , (II nuopololed (A) &I < .. n;,;"" mod .. an d . ...... : ... .. """'" In ,1.11'1"0) : 
liill .. I<d • <1 ........ 1 ,wbtbtoll and .110 <OtInid .. modol (II ) wi'" ~ .. 
-. I~ MF( ... \) : (UI) .......... .-......,~ •• .-Iou Nlall_ Ie) .... 
1_ lopito _". at Ibo 001_ .. 1M ...... i ... AI ......... , ..... : ..,d (Ioj """ 
__ • forth ..... .....,.'111 bot __ • aD i .;tiol t.oad ......... ad 1M hN4 of IUa 

_ .. b~ '1'0";' (K) Io ." ... "'~ ....... ( ... U- be'_ tIoo onalaoJi_ IC) 
ud (D) ... i<I> II _I .... I. "..,_.J. f inaDy, ( f) io ........ Of)' ..... 1.1_ 
..... _ ..... .....,.,. ..... 01 ..... (C).(D~ 

IJIOUnl.int ekctronlc "nltl, which (ChapU'r 8) stand tOf I.Oplc Of 
I1II1101Y relation ROdeI, on Ille peRpe'" grich and conn..ctins them 
I<J&olUl~r wl1.ll vvIoUII Ilnlu ""P..-otinJl; limple ent.ailmenu and 
anllGglcal depMdencLet.. 

!l. th er lim pl~ and vilULlly abrio". conrtruction ",let .pply to 
!,he 1'1 ... """~nt and int.erconnection of the unlto (thele rulel llJll de­
""rilled in Chapter 8). The uniU them ... lveo conc..Jn mon ot til" 
""ulpme nt nMOde<! to eM"'" the! the rules Ire obeyed, and • 
mechanism tOf I!gnllllnil tht • unit II ~ither ocri .... or in. tat.ed .. 
I ncxk MpreoenUng. I<>pic:. 

Apart. from thill, the main CONtnint upO<"O' the Ullft'l COllltruC--

11071 ill .. fo Llowl' If nod. i and node j an inotat«l .. repreoentinl 
fopk I and 10pic j . if the ..... r pl.,.. . unit I<> , tpu,..nt node I< (of 
Iopk 1<) on the Irid. and if be derives topic I< (by linU Of oonn.,.,. 
tlons) from roplc I and topic J. thm he iI Mquireo:l l<> show by con­
IlJUCt.Ion how topic I and lop;" j can be derived !'rom topic k (to­
... Ih~ with otl1et ;",ta!.fd topics perhapo ). This .... eak q<:licity 
condlt.lon It checked before instatement;" .ffinned .• If node I< 



represent. an analogy relation. then this purely .yntacti<: requite­
ment i.o modified; irutatement depends upon deS<:ribinK the top;". 
related by the analogy 10 that the d"""riptor nameo employed 
fonn the diltinguishlng """,antic pn:dicat..!, Dist, of the proposed 
onoJogy reiation. 

Coel<i.tencc of more than one";m-awmce ill signified either by 
the user stating two (or more) aim. lind.". two Dr more head. (for 
example, the head. ot the diljoint IQrting otructurel, which make 
up one path leading t.o creation of the analogical transformation C 
of Fl{:. 7.11). o r by the user markinK an cx ilting topic as aim and 
simu ltaneously irutati"ll II fret!> unit. In general. there is more than 
"00 aim if there...., two ot moTe active markers II , v (either ainu 
or freshly !Mtated unitt) , ouch that u i. not in the entailment ""t 
of v (EruStl. vI and y ;" not in the entailment ""t of u (EntSe t II). 
Th is ccndition iI quite ..... lly detected, though its o<:currencc, ... 
noted before. can only be encouraged not (WlI1ll1teed. 

On"" \he many aim operation i. initiated, the reaDluliDn Df the 
mUlY aim. to tonn a common meaning agreement (which we be­
lieve to be an innovation) io handled hy \.he many peraon heuri. t iCII 
already di5cu&6ed in Chapter 6, Seo::tion 4 and 5). Hen!, olroullIIi!, 
then! ill only one user (in general. though THOUGHTSTICKER 
may be operated with several usen alto). The trick;' to detect a 
certain kind of many aim situation and to conolder the one user 
with tWD aim. (or mOn!, .. y. node I and node J) AI t wo P_Individ· 
uals (A,. "2) Dr participanl.l (Al> ,,), (A •• " ), ouch that A, Iliml 
lor node i, Uld A. lor node j. The "certain kind" of many aim 
configuratiDn iI a cDnfiguration in which them "",;'1.1 di.ti!ICtiv~ 

des.::riptiDnl of node i and node j; that;' ( ... later), \.h~ user hoa as­
signed delClipton with mal ( .. . -j valu ea on !opic i which have * 
(irrelevant) value on topic j, and vice vena, h ... RIIip1ed descrip­
to", with real ( .. . -) valuea onlOpic j that have· (irrelevant) value 
on topic i. Under these cireumstMces. if node i and node J am 
aim., the uoer, regarded AI (A" "), ( A •• 0.). is in the ""oition of the 
participants (At. ,t), (AI,~) of Chapter 6. The ~r can be ... ked 
to Ill"'" about the disparity "with himself" or to reach agreement 
betw""n ''his o wn pe",pediv",, " (A" A,) by the exchange grid 
process. i.e., to adjust the deocriptoro to that \.hey como into ac· 
cord (Chapter 6) . 

• 
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Such an ilFft!ment, if .............. is ....... Iution ; in p r.c&ice. ft'lQ-

lullon ill eehieved by 1nJta1m, ..... aruUOIY ~l.tion betlO'"",,, 10f'N: i 
and lop/i: J t~ with additional deteripl.On hlVinl .... 1 ..... 
I" , - } of topic t and topic. J, the ,,""' ... of which an! the diAin. 
",ishull pn!dica\.e DiA o f !.he analogy ",t.Lion. 1'1111 newly C1"e&tM 
analoey n!laUon II, .. I tressOO often , the O·jOcluan o f IIIl Illl""'­
ment ...... in"";ption in the me'" of. resolution let. 

1f n et qJfffI'Ient is jJOMible, the the ",""I t o f di$a(rreementll in· 
ocribed ... conditional ano.logy (I l pecial kind of ..,alOl[y dcn i.J 
which ropt1!lCntt the coexistence in the ",lIm, mesh of riu l and. at 
the moment, Incomratlb1e subthe"".) . 

Since thenl II o nly one mesh IUld it i. ,""ceAlbl. to AI and A. 
(both A. and A, ~ """""ted in Ihft oame brain, Q), the", ill no 
poin t in duplicatln,Uwt representation . We cannOt ut.erlorite and 
npture all o f tIHt l&l'eemeM process. However, much or It ill cap­
wred in the reviaion of desl'riptor valu,,", the production of. tnsh 
anal"l.)' n!1.tlon, and the ..... ition of deKriptori l j (Uke thOM pm­
duc:ed In the "exchanll" grid" process of Chapter 6) which form iu 
dislinculsh1nl predk:aUo(IJ. But, just ..... e anno~,""nlllltc IIlmIY 
aim o~tion , "",ther can we ""anntH diltlnct ift d etcrip t.lons: 
only el'\O:<>\ltqe th~m. 

Thul. the lleuriI;tic embodied in T UOUGUTSJ'ICKER (hence­
forward the B lleuriJtk:) is many fAceted . For ~8I:11 node inol.l.ted, 
8 mutt require a cy<:1k: derivltion and ch ..:: k It . 8 must pick up 
",me Dna aim Iltuationl and elkit d.....:ript!on l ; it mulL pick up 
mony aim lilu.tionl and ,,"couTlllle Te5Dlution to yield !Utlhcr de­
""ripliono; II mUll incit.! the UR r to mlUlY .Im OIMlI"llLion. 

The 8 heuristic ia Hov/!med by on .. """uti,, ... that continually 
ch""ks theae condiliona ~O'/rn in ,'iii. 7 .1.2 and ""u the proper 
rouUnH In motion. It the~ is no ";m, it mullters Tout inetl to p"" 
.".m an lim; If the~ it; only on ... im , it mUlten routine. to pro­
cuff< mlny aim operation. If _enol ";ml ""itt. e8l:11 Orwl o f til"", is 
inte'l,reted .. the ";m of • dUtinc:~ particiJ*"ll, and resolution is 
laDt.amount to lIIPume<>t between til"" "pan.icipaotl " . 

11.2.0..14 Boonlr 

Quite poIIibly, the arrangem.cntl 10 far ouUined I and refined in 
the Ieq ucl) wou ld """,e the pIIl]>OIetI o f • ]lCnu lne IUbjoct mltter 
""lM'rt who hN • thesia rumly in mind. If nOt (Ind even for the 
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mojorily of tltular .. bjed matte. aperbj. it ill "eo t "'Y to ..... 
menl the tystem by. fon:inK inpu t o f inrormat ion.,..« and above 
the In formation obtainable by ""ecuw., the o,;pnal ... , o f eon· 
(m!.e modell; (theM . It.1oched to the Raning .. of su1xt.nld>.l_1. 

The .upnenu.t1on is not I<) pMiphlmli • It Hem. to be ..,d 
I0OI\ COrnel Into 10CWl .. an euent.ill Celli"" of THOUGHT· 
mCKER. In p!'Klte., the forrin, input it provided trom • daU. 
bank, .nd the dau. ban k COTIIIsts in an arbitrarily inde:ud HI of 
""mput.er controlled channell ....,h able to Id ... IOU~ o f In· 
formation. Channell In the dBt.. bank un .ith .... be explorm (1I11nll 
..,plore tranta<.:Uo nl ), or f&!.llng l1li)' """ivil )' on the part of " Uler. 
Information ill automat ically d~livered after an appropri ..... delay 
by • • canning rou tine that II designed to mulmilo! novelty and 
..... reYilit channm in which the u..". h .. pmviout/y mo .. n an 
Intft$. At !hil~, the chOlmel ind ices do not lonn part of the 
~n lOCh_e propB'; they are t.ac n ....... haw;Il' nO ~antlc 
lntl'lpretation. The informatkm cooveyN may even be im!levllnt 
to the 1.*'. '1 ltlelil (lhoullh n!levance ill deain.ble). If the d at. 
channelJ are ..,lennl, then they ba::ome detcribed In due coune 
by IIII' 1.1tef In hill own terms. and !hi. personal mean in, npl_ 
the inItially _Icned i1'Miex nam .... 

It II ofl.en pou!ble to choose t ile channdllD lhat thoy II ..... 
oemible chanee of reu.var,,:,!. For nlUIlple, THOUOHTST1CK£R 
_y operate in the en¥[ronment of ~n~o conwrvaliOll. If SO the 
mrtlng Rt of IUbn .... ctu....,. II obtained by denudlnl the entail· 
ment itNctul'tl of Fig. 1.1. I.e. by re movinll' anll/ollY relation, and 
eliminating the IO!manUc descripton. Under these condItions. it 
make. _ to opecify data charmel ... the packa of uemplary 
ma\.i!riaI availabLe to • tlud~nt through ""plan tnn.."tionl In. 
If""dard opentlng Iyitem (CASTE or INTUITION). But it ia 
Important to no\.lce that the rdevance o f th ll material and the 
oemant.ie InterpretatJon of the energy conoervlUGII toplcl beionl 
to tome o ther .. bject mat\.i!r npert, not • u.e.- of THOUCm· 
STICKER. Juat u the UII!!" can piece t<J&elher the Spartan minded 
fnpnent.l of the ori&inal the!lia _ be lit "" (by COnltnlClin8 anaIo­
IY relat io .. bet..-n some of them). 10 also, he may Ii" an en· 
tiMly different oem."lic interpretation to the topic. (and thUi 11M 
di(fuent dll*:ripUonlllr1<l .... gn their values .. he lit8l). 
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5.3, De.criplion Ellci!inlf 

Whatever ""t.aIlment metlh the 11_ build. up on the CO"IUuc­
Uon grub .. hia cognitive model, Its topic. must be described. The 
dc.:ripoon eHell ing routine, discuued in Chapter 2, II .. oed for 
th is purpo .. (th~ ordering of the grid hun in"" to cOZTCflpond to 
analogical depth). It ;1 IUll"'ent.ed by on e additional trick: the 
ch~""eu are trut.O!d on a par with topic., insofar lUI any deocripwt 
5peclf"led on the topics in the me!ih bi also asoigned val .. ,," over the 
... t of channell in the data hank. 

In order to dblplay the detcription to !.he user, "lICh locul in the 
corutlUction grid (Fig . 7 .11) II aaoc iated with a pair of light emit­
Un, diodea (LEna) one red and the other green. Thee" ate uoed by 
the B heuri.otic to convey information to tile .... ' about the values 
h" has prnviouely usigned to descriptors Or logical combinations 
of deocriptora (oubseto of descriptor val .... ). Further. each cell in 
the conatruction Krid (FiS. 7.11) I. lllocat.ed one "attention 
lamp" . The attention lamp" U>l u8ed by the B heuristic for pm_ 
poling conatructiolll, They are employed in particular .. poinl.ers 
in tran_tio", .... hleh encourogt many aim operation (based on 
"tpilltemic Iymmetry" IlI\d "extapol.tion of principieo," the 
gambit. exel1)plified in """tion 2\, 

5,4, Tidy ing Up the Cognllille Model or Mesh 

Suppo.., the u.., ... have 5Omehow been . purred into constructive 
activity, thllt he build . up II me,h or network (a • cognitive 
modlll) on the construction grid., It is fairly evidmt thllt the 
whole thing ;. liable to degenerate Into 11.11 IIpp&!lin3 me .. , En, 
fon::ing the discipline needed to avoid thi. re.u ll would 00 certain 
to inhIbit free u"" of the facUi!! .. , That, in tum, defeat. tho object 
of the ,ystem, whleh is to exteriori.., ouch subtle and transient 
mental opellltio,," as "en tertain in g ",-'V~ral pe ... """liv",," (tagged by 
"""ellll aim.) lind ''resolvIng the diifere"""" of pe ... pective by 
common melllling agreement", The problem is 'ign ificant , if only 
becaUM! the discipline required to obtain an ordered m..b which 
can be input to t he description eliciting routine of Chapter 2, i. 
very &l.ringent. 
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Tb~ tidylDa up ope:noUom ~ to bep order .... amply' 
cornbinlt1on, 1n , lequ<mCe. of tJu, prunin" ord~rinl and d~pth 
numberinc rouUnn o f Chapter 2, e><~ted with relPfCl 1.0 any 
had node IJleClfIed .t • point ot rewlution. 'I1Iete pro;nml a:e 
a«:\lte<! .. part ot the cych. outlined in Fig. 7.12 (the aeo;ut.i~e 
routine). 

Urlng tile older implementation with phYli<:aIly ditl.irn:t con· 
"ruction grid., It la only poulblft to output. ph." DC the reviled 
lind IOrted entailment mcoh. The u...,. I. required t.o follow til .. 
pilln, dLrmlntlc hil cDnltnlct.ion, and ....,..",nge It. The recently 
Implemented IYltem perlo""" this coo ... ( .. Ithln Umltl) on the 
URl" behllt and dlaplayl Ute ~t. 


