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| got to the "Wiite Hart" late that evening, and when | arrived everyone was
crowded into the comer under the dartboard. Al except Drew, that is: he had
not deserted his post, but was sitting behind the bar reading the collected T.
S. Eliot. He broke off from"The Confidential Cerk" [ong enough to hand ne a
beer and to tell me what was going on

"Eric's brought in some kind of ganes machine-it's beaten everybody so far
Samis trying his luck with it now "

At that noment a roar of |aughter announced that Sam had been no | uckier than
the rest, and | pushed nmy way through the crowd to see what was happeni ng.

On the table lay a flat nmetal box the size of a checkerboard, and divided into
squares in a simlar way. At the corner of each square was a two-way switch
and a little neon lanp: the whole affair was plugged into the |ight socket
(thus plunging the dartboard into darkness) and Eric Rodgers was | ooking round
for a newvictim

"What does the thing do?" | asked.

"It's a nodification of naughts; and crosses-what the Americans cal

Ti c- Tac- Toe. Shannon showed it to me when | was over at Bell Labs. Wat you
have to do is to conplete a path fromone side of the board to the other-cal
it North to South-by turning these switches. Imagine the thing forms a grid of
streets, if you like, and these neons are the traffic lights. You and the
machi ne take turns maki ng noves. The nachine tries to bl ock your path by

buil ding one of its own in the East-Wst direction-the little neons light up
to tell you which way it wants to make a nove. Neither track need be a
straight line: you can zig-zag as much as you like.

Al that matters is that the path nmust be continuous, and the one to got
across the board first wins."

"Meani ng the machine, | suppose?”

"Well, it's never been beaten yet."

"Can't you force a draw, by bl ocking the machine's path, so that at |east you
don't | ose?"

"That's what we're trying: like to have a go?"

Two minutes later | joined the other unsuccessful contestants. The machi ne had
dodged all ny barriers and established its own track from East to West.

wasn't convinced that it was unbeatable, but the gane was clearly a good dea
nore conplicated than it | ooked.

Eric glanced round his audience when | had retired. No-one else seened in a
hurry to move forward.

"Ha!" he said. "The very man. What about you, Purvis? You' ve not had a shot
yet."

Harry Purvis was standing at the back of the crowd, with a faraway | ook in his
eye. He jolted back to earth as Eric addressed him but didn't answer the
qguestion directly.

"Fascinating things, these electronic conmputers,” he mused. "I suppose
shouldn't tell you this, but your gadget rem nds ne of what happened to
Project Clausewitz. A curious story, and one very expensive to the American

t axpayer."

"Look," said John Wndham anxi ously. "Before you start, be a good sport and

l et us get our glasses filled. Drew"

This inportant matter having been attended to, we gathered round Harry. Only
Charlie WIlis still remained with the nachi ne, hopefully trying his luck

"As you all know," began Harry, "Science with a capital Sis a big thing in
the mlitary world these days. The weapons si de-rockets, atom bonbs and so
on-is only part of it, though that's all the public knows about. Mich nore



fascinating, in my opinion, is the operational research angle. You m ght say
that's concerned with brains rather than brute force. | once heard it defined
as howto win wars without actually fighting, and that's not a bad
description.

"Now you all know about the big electronic conputers that Cropped up |ike
mushroons in the 1950's. Most of themwere built to deal with nmathematica
probl ems, but when you think about it You'll realise that War itself is a

mat hematical problem I1t's such a

conplicated one that human brains can't handle it-there are far too many

vari abl es. Even the greatest strategi st cannot see the picture as a whole: the
H ders and Napol eons al ways make a m stake in the end.

,,But a machine-that would be a different matter. A nunber of bright people
realised this after the end of the war. The techni ques that had been worked
out in the building of ENIAC and the other big conputers could revol utionize
strategy.

"Hence Project Clausewitz. Don't ask me how | got to know about it, or press
me for too many details. Al that matters is that a good many megabucks worth
of electronic equipnment, and sone of the best scientific brains in the United
States, went into a certain cavern in the Kentucky hills. They're still there,
but things haven't turned out exactly as they expected.

"Now | don't know what experience you have of high-ranking mlitary officers,
but there's one type you've all cone across in fiction. That's the ponpous,
conservative, stick-in-the-nmud careerist who's got to the top by sheer
pressure from beneath, who does everything by rules and regul ati ons and
regards civilians as, at the best, unfriendly neutrals. I'll let you into a
secret: he actually exists. He's not very conmon nowadays, but he's stil
around and sometines it's not possible to find a safe job for him Wen that
happens, he's worth his weight in plutoniumto the O her Side.

"Such a character, it seems, was General Smith. No, of course that wasn't his
real nane! Hs father was a Senator, and although lots of people in the

Pent agon had tried hard enough, the old man's influence had prevented the
CGeneral frombeing put in charge of something harmess, |ike the coast defense
of Wom ng. Instead, by mracul ous m sfortune, he had been made the officer
responsi ble for Project O ausewtz.

"OfF course, he was only concerned with the adm nistrative, not the scientific,
aspects of the work. Al mght yet have been well had the General been content
to let the scientists get on with their work while he concentrated on sal uting
smartness, the coefficient of reflection of barrack floors, and simlar
matters of military inportance. Unfortunately, he didn't.

"The General had led a sheltered existence. He had, if | may borrow from Wl de
(everybody el se does) been a nman of peace, except in his donestic life. He had
never net scientists before, and

t he shock was considerable. So perhaps it is not fair to blane himfor

everyt hing that happened.

"It was a considerable time before he realised the ains and objects of Project
G ausewitz, and when he did he was quite disturbed. This may have nade him
feel even less friendly towards his scientific staff, for despite anything
may have said the General was not entirely a fool. He was intelligent enough
to understand that, if the Project succeeded, there night be nore ex-generals
around than even the conbi ned boards of managenment of Anerican industry could
confortably absorb

"But let's |eave the General for a minute and have a | ook at the scientists.
There were about fifty of them as well as a couple of hundred technicians.
They'd all been carefully screened by the F.B.1., so probably not nore than
hal f a dozen were active menbers of the Communi st Party. Though there was a
ot of talk of sabotage later, for once in a while the conrades were

conpl etely innocent. Besides, what happened certainly wasn't sabotage in any
general | y accepted meani ng of the word .

"The man who had really designed the conputer was a quiet little mathematica



geni us who had been swept out of college into the Kentucky hills and the world
of Security and Priorities before he'd really realised what had happened. He
wasn't called Dr. M I quetoast, but he should have been and that's what IT
christen him

"To conpl ete our cast of characters, 1'd better say something about Karl. At
this stage in the business, Karl was only half-built. Like all big conputers,
nost of him consisted of vast banks of nenory units which could receive and
store information until it was needed. The creative part of Karl's brain-the
anal yzers, and integrators-took this information and operated on it, to
produce answers to the questions he was asked. G ven all the relevant facts,
Karl woul d produce the right answers. The problem of course, was to see that
Karl did have all the facts-he couldn't be expected to get the right results
frominaccurate or insufficient information

"It was Dr. Mlquetoast's responsibility to design Karl's brain. Yes, | know
that's a crudely ant hroponorphic way of |ooking at it, but no-one can deny
that these big conputers have personalities. It's hard to put it nore
accurately without getting technical, so I'll sinply say that little

M| quetoast had to c4reate the extrenely

conplex circuits that enabled Karl to think in the way he was supposed to do.
"So here are our three protagonists-CGeneral Snith, pining for the days of
Custer; Dr. MIlquetoast, lost in the fascinating scientific intricacies of his
job; and Karl, fifty tons of electronic gear, not yet animated by the currents
that woul d soon be coursing through him

"Soon-but not soon enough for General Smith. Let's not be too hard on the
Ceneral : someone had probably put the pressure on him when it became obvious
that the Project was falling behind schedule. He called Dr. MIquetoast into
his office.

"The interview lasted nmore than thirty mnutes, and the doctor said | ess than
thirty words. Mdst of the tinme the General was maki ng poi nted remarks about
production tines, deadlines and bottl enecks. He seened to be under the

i npression that building Karl differed in no inportant particular fromthe
assenbly of the current nodel Ford: it was just a question of putting the bits
together. Dr. Ml quetoast was not the sort of man to explain the error, even
if the General had given himthe opportunity. He left, smarting under a

consi derabl e sense of injustice.

"A week later, it was obvious that the creation of Karl was falling stil
further behind schedule. MI quetoast was doing his best, and there was no-one
who could do better. Problens of a conplexity totally beyond the General's
conprehensi on had to be nmet and mastered. They werednastered, but it took
time, and tine was in short supply.

"At his first interview, the General had tried to be as nice as he could, and
had succeeded in being nmerely rude. This tinme, he tried to be rude, with
results that | leave to your imagination. He practically insinuated that

M | quet oast and his coll eagues, by falling behind their deadlines, were guilty
of un-Anerican inactivity.

"Fromthis nmoment onwards, two things started to happen. Relations between the
Arnmy and the scientists grew steadily worse; and Dr. M| quetoast, for the
first time, began to give serious thought to the wider inplications of his
work. He Ld al ways been too busy, too engaged upon the i medi ate probl ens of
his task, to consider his social responsibilities. He was still too busy now,
but that didn't stop himpausing for reflection. "Here aml,' he told hinself,
'one of the best pure mathematicians in the world-and what am | doing? Wat's
happened to ny thesis on D ophantine

equati ons? Wien am | going to have another smack at the prime nunber theorenf?
In short, when am| going to do some real work again?

"He coul d have resigned, but that didn't occur to him In any case, far down
beneath that mild and diffident exterior was a stubborn streak. Dr.

M | quet oast continued to work, even nore energetically than before. The
construction of Karl proceeded slowy but steadily: the final connexions in
his nyriad-celled brain were sol dered: the thousands of circuits were checked



and tested by the mechanics.

"And one circuit, indistinguishably interwoven anmong its multitude of

conpani ons and leading to a set of nmenory cells apparently identical with al
the others, was tested by Dr. M| quetoast alone, for no-one else knew that it
exi st ed.

"The great day canme. To Kentucky, by devious routes, cane very inportant

per sonages. A whole constellation of nulti-starred generals arrived fromthe
Pent agon. Even the Navy had been invited.

"Proudly, General Smith led the visitors fromcavern to cavern, from nenory
banks to selector networks to matrix analyzers to input tables-and finally to
the rows of electric typewiters on which Karl would print the results of his
del i berations. The CGeneral knew his way around quite well: at |east, he got
nost of the names right. He even managed to give the inpression, to those who
knew no better, that he was largely responsible for Karl

"'Now,' said the General cheerfully. 'Let's give himsone work to do. Anyone
like to set hima few suns?

"At the word 'sunms' the mathematicians wi nced, but the General was unaware of
his faux pas. The assenbl ed brass thought for a while: then sonmeone said
daringly, "What's 9 nultiplied by itself twenty tines?

"One of the technicians, with an audible sniff, punched a few keys. There was
arattle of gunfire froman electric typewiter, and before anyone could blink
twi ce the answer had appeared-all twenty digits of it."

(I"ve looked it up since: for anyone who wants to know
it's:12157665459056928801

But let's get back to Harry and his tale.)

"For the next fifteen minutes Karl was bonbarded with simlar

trivialities. The visitors were inpressed, though there was no reason to
suppose that the 'd have spotted it if all the answers had been 'Y

conpl etely wrong.

"The General gave a nodest cough. Sinple arithmetic was as far as he coul d go,
and Karl had barely begun to warmup. 'I'll now hand you over,' he said, 'to
Captain Wnkler.'

"Captain Wnkler was an intense young Harvard graduate whomthe Genera

di strusted, rightly suspecting himto be nore a scientist than a mlitary nan.
But he was the only officer who really understood what Karl was supposed to
do, or could explain exactly how he set about doing it. He | ooked, the Cenera

t hought grunpily, like a damed school master as he started to lecture the
visitors.

"The tactical problemthat had been set up was a conplicated one, but the
answer was al ready known to everybody except Karl. It was a battle that had

been fought and finished al nbst a century before, and when Captain W nkl er
concl uded his introduction, a general from Boston whispered to his side, "I'lI
bet some damm Sout herner has fixed it so that Lee wins this time.' Everyone
had to admit, however, that the problemwas an excellent way of testing Karl's
capabilities.

"The punched tapes di sappeared into the capaci ous nenory units: patterns of
lights flickered and flashed across the registers; nysterious things happened
in all directions.

"'This problem' said Captain Wnkler primy, '"will take about five mnutes to
eval uate.)

"As if in deliberate contradiction, one of the typewiters pronptly started to
chatter. A strip of paper shot out of the feed, and Captain Wnkler, | ooking
rather puzzled at Karl's unexpected alacrity, read the nessage. His | ower jaw
i medi ately dropped six inches, and he stood staring at the paper as if unable
to believe his eyes.

"'What is it, man? barked the General

"Captain Wnkler swall owed hard, but appeared to have |ost the power of

speech. Wth a snort of inpatience, the General snatched the paper from him
Then it was his turn to stand paral yzed, but unlike his subordi nate he al so



turned a nost beautiful red. For a nmoment he | ooked |ike some tropical fish
strangling out of water: then, not without a slight scuffle, the enigmatic
nessage

was captured by the five-star general who outranked everybody in the room
"His reaction was totally different. He pronptly doubled up with |aughter

"The mnor officers were left in a state of infuriating suspense for quite ten
mnutes. But finally the news filtered down through Col onels to Captains to

Li eutenants, until at last there wasn't a G1. in the establishnent who did
not know t he wonderful news.

"Karl had told General Smith that he was a ponpous baboon. That was all

"Even though everybody agreed with Karl, the matter could hardly be allowed to
rest there. Something, obviously, had gone w ong. Something-or soneone-had
diverted Karl's attention fromthe Battle of Gettysburg.

"'Where,' roared CGeneral Snmith, finally recovering his voice, '"is Dr.

M | quet oast ?

"He was no |longer present. He had slipped quietly out of the room having

wi t nessed his great nmonent. Retribution would cone |ater, of course, but it
was worth it.

"The frantic technicians cleared the circuits and started running tests. They
gave Karl an el aborate series of multiplications and divisions to performthe
conputer's equival ent of 'The quick brown fox junps over the l|azy dog.'
Everything seened to be functioning perfectly. So, they put in a very sinple
tactical problem which a Lieutenant J. G could solve in his sleep

"Said Karl: "Go junp in a | ake, General.'

"It was then that General Smith realised that he was confronted with sonething
out side the scope of Standard Operating Procedure. He was faced with
nmechani cal nutiny, no |ess.

"It took several hours of tests to discover exactly what had happened.
Somewhere tucked away in Karl's capacious nenory units was a superb collection
of insults, lovingly assenbled by Dr. M I quetoast. He had punched on tape, or
recorded in patterns of electrical inmpulses, |I everything he would like to
have said to the General hinself. But that was not all he had done: that woul d
have been too easy, not worthy of his genius. He had al so installed what could
only be called a censor circuit-he had given Karl the power of discrimnation
Before solving it, Karl exam ned every problemfed to him If it was concerned
wi th pure mat hematics, he co-

operated and dealt with it properly. But if it was a mlitary problem -out
cane one of the insults. After twenty times, he had not repeated hinself once,
and the Waco's had already had to be sent out of the room

"It must be confessed that after a while the technicians were al nost as
interested in discovering what indignity Karl would next heap upon Genera
Smith as they were in finding the fault in the circuits. He had begun wth
mere insults and surprising geneol ogi cal surmses, but had swiftly passed on
to detailed instructions the mldest of which would have been highly
prejudicial to the General's dignity, while the nore imgi nati ve woul d have
seriously inperiled his physical integrity. The fact that all these nessages,
as they energed fromthe typewiters, were imredi ately classified TOP SECRET
was small consolation to the recipient. He knew with a glumcertainty that
this would be the worst-kept secret of the cold war, and that it was tine he
| ooked round for a civilian occupation

"And there, gentlenen," concluded Purvis, "the situation remains. The

engi neers are still trying to unravel the circuits that Dr. M quet oast
installed, and no doubt it's only a matter of tine before they succeed. But
meanwhi |l e Karl remrains an unyiel ding pacifist. He's perfectly happy playing
with the theory of nunbers, conputing tables of powers, and handling
arithmetical problens generally. Do you renmenber the fanpbus toast 'Here's to
pure mathematics may it never be of any use to anybody'? Karl woul d have
seconded t hat

"As soon as anyone attenpts to slip a fast one across him he goes on strike.



And because he's got such a wonderful nenory, he can't be fooled. He has half
the great battles of the world stored up in his circuits, and can recogni ze at
once any variations on them Though attenpts were nade to di sguise tactica
exerci ses as problens in mathematics, he could spot the subterfuge right away.
And out woul d conme another billet doux for the General

"As for Dr. MIquetoast, no one could do rmuch about hi m because he promptly
had a nervous breakdown. It was suspiciously well timed, but he could
certainly claimto have earned it. Wen |last heard of he was teaching matrix
al gebra at a theol ogical college in Denver. He swears he's forgotten
everything that had ever happened while he was working on Karl. Maybe he was
even telling the truth . "

There was a sudden shout fromthe back of the room

"I've won!" cried Charles WIllis. "Cone and see!"

W all crowded under the dartboard. It seened true enough. Charlie had
establ i shed a zig-zag but continuous track fromone side of the checker-board
to the other, despite the obstacles the machine had tried to put in his way.
"Show us how you did it," said Eric Rodgers.

Charlie | ooked enbarrassed.

"I'"ve forgotten," he said. "I didn't make a note of all the noves."

A sarcastic voice broke in fromthe background.

"But | did," said John Christopher. "You were cheating-you made two noves at
once."

After that, | amsorry to say, there was sone disorder, and Drew had to

t hreaten vi ol ence before peace was restored. | don't know who really won the
squabble, and I don't think it matters. For I'minclined to agree w th what
Purvis remarked as he picked up the robot checker-board and examined its

Wi ring.

"You see," he said, "this little gadget is only a sinple-mnded cousin of
Karl's-and | ook what it's done already. Al these machines are beginning to
make us | ook fools. Before long they' |l start to di sobey us w thout any

M1l quetoast interfering with their circuits. And then they' |l start ordering
us about-they're logical, after all, and won't stand any nonsense."

He sighed. "Wen that happens, there won't be a thing we can do about it.
W'l just have to say to the dinosaurs: 'Move over a bit-here cones hono
sap!" And the transistor shall inherit the earth.”

There was no time for further pessimstic philosophy, for the door opened and
Police Constable WIkins stuck his head in. "Were's the owner of CGC 571?" he
asked testily. "Oh-it's you, M. Purvis. Your rear light's out."

Harry | ooked at ne sadly, then shrugged his shoul ders in resignation. "You
see," he said, "it's started already." And he went out into the night.



