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Universal Machines

I What’s versatile machine?

2 Can you give some examples of the versatile ma-
chines and special-purpose machines respectively?

3 When was the first kind of universal machine
built? What’s the difference between it and the

special-purpose machine?

e et e B

Take out a Swiss Army knife and have a good look
at it. I have one here. It has the full range of giz-

mos® and attachments. There is a pair of scissors,

Dgizme /"gismaw” n. /N, NEE




a retractable? pen, a ruler, a magnetic Phillips
screw-driver, some tweezers?, a small blade and
an emergency blade. There is even a  cuticle®
pusher’ and a nail file, essential for any well-
manicured® soldier. Nothing to get stones out of
horses’ hooves®, but very handy nevertheless.
Swiss Army knives are versatile® machines ; they
can be put to many different uses. Other machines
are far more restricted. A lawnmower®, for exam-
ple, can mow lawns, but not much else. It has
been designed for a specific purpose, and the func-
tion of each part of it follows. The handle is there
so that it can be pushed by an adult human. The
engine will power the blades, which would be ex-
hausting to turn by hand. The blades are set so that
grass is cut to an inch off the ground, the height we
like lawns to be. While the lawnmower can be put
to other purposes — propping open a door, perhaps
— it will usually not be very effective. No one tries
to fly the Atlantic on a lawnmower. Flying requires

different kinds of special-purpose machines.

(Dretractable /ri'treektabl’ adj. A4 [2] 49 B8 3 (21 /9 , BE 48 o s 48
[0 )

@tweezers /'twitzaz/ n. BEF, /T

@cuticle /'kjustik(2) 1/ n. FE

@well-manicured /wel-‘manikjualr)d/ adi. 5P EHERER

Shooves “hurve/ n. pl T 4= BY 1 i) B

©versatile /'vasatall” adi. L FIAA

Dlawnmower /lainmou(r)/ n. FEHL



Some devices are more versatile because they
are simple. A sharpened stick, for example, can
be used as a lever, or to cook a kebab®, or to knit
a sweater. Indeed, more uses can probably be
found for a simple sharpened stick than for a Vie-
tortnox Pocket Size MiniChamp II — my top-of-the
-range Swiss knife. Yet, despite their varying ver-
satility, Swiss Army knives, lawnmowers and
sharpened sticks are all a similar sort of machine.
Even the knife and the stick are, in the end, spe-
cial-purpose machines, and are radically? different
to an astonishing device built for the first time in
the middle of the last century: a machine of uni-

versal applieation.

Reflection

Tk BAR—AE MERZH, RN K
T REE %, M TN AERILERT A
T, BEAREECNAH AT RE, B+ E
7B EMA A K e R BHE TR AIE, B
BRMEET A R R, ARAAT — 4
HENMERHIE, EMNEE L~ bt
BRF B EIE ERATRE,

(Dkebab /ki'beeb/ n. D/NAHEEE Y 8 40 4E By
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The Blue Pig

Guiding Questions

1 How does the ‘ Blue Pig’ look like?

2 What were the hymns performed by the Blue Pig?

3 What happened when the Blue Pig performed the
last tune?

4 What else could the Blue Pig do?

5 What had disappointed the man who had achieved
early fame proving another hypothesis wrong?

What’s his name?

G R et T

An early example could be found in Manchester in

1951. It filled a room, and broke down regularly.



A team of engineers tended® it, replacing the
valves®— or vacuum tubes®— as they blew.
They called it the ‘ Blue Pig’. If you had £ 150,
000 you could buy one of these machines for your-
self, although there would be a queue of military
establishments and scientific laboratories ahead of
you. Three years earlier, the first ever machine of
this type had been built a hundred yards away.
That one was an experiment, rows of electronic
tubes and a tangle of gutta-percha®- covered wires
filling what resembled a set of bookshelves. The
1951 model gleamed — the valves hidden in
banks® of metal cupboards, a shiny central con-
sole® with rows of switches and lights.

Late in the year, the Blue Pig had some visi-
tors. They were from a children’s radio pro-
gramme, and had come to hear the Pig sing. The
engineers prepared the machine, and, after a
moment’s hesitation, a gratingly® harsh but stately
National Anthem® blared® forth. The radio pres-

(Dtend /tend/ o, FHR

@valve /veelv/ n. (B FE,ETE

@vacuum tube /'veekjuam tjuth/ n. (R)HFEH HEH
(®gutta-percha /'gata’paitfa/ n. W Z

Bbank /bepk/ n. - -HE

@console /'konsaul/ n. Hla% HLEAER &, UEK
Dgratingly /'greitinli/ adv. A 2 3RHD

®anthem /' &nfom/ n. E¥

@blare /blea/ ». HE K H




enter was delighted. The patriotic hymn? was fol-
lowed by ‘ Baa Baa Black Sheep’ and finally the
dancehall jazz of ‘In the Mood’. The Blue Pig
had trouble with the last tune: it improvised? some
notes of its own and then fell into silence. The ma-
chine, concluded the radio presenter, was not, af-
ter all, in the mood.

With the visitors gone, the engineers returned to
another task, but with the same machine. The Pig
could produce poetry, doggerel® love letters.

Here’s an example;

Darling Sweetheart ,
You are my fellow feeling. My affection curi-
ously clings to your passionate wish. My lik-
ing yearns lo your heart. You are my wistful
sympathy . my tender liking.
Yours beautifully,
M. U C.

The Blue Pig could do mathematics too. Much fas-
ter than any human mathematician, it made calcu-
lation after calculation. What it searched for were

moments when a certain function — the Riemann

(Dhymn /him/ n. B ERF, K
@improvise /'impravaiz/ ». B EEME, BIE R
@doggerel /'dogaral/ n. 4 MFF



Zeta function®— took the value of zero. It was
something of a fishing expedition, but if they were
lucky and found an unexpected zero, then a fa-
mous mathematical hypothesis® would be proven
wrong. Despite the Pig’s all-night efforts, none
was found. This was a particular disappointment to
a middle-aged man of awkward manner, who had
achieved early fame proving another hypothesis
wrong — and at the very same moment had come
up with the idea now expressed in massive material
form by the Blue Pig. This man wag Alan Turing,
and the renaissance® Pig — one machine produ-
cing music, poetry and mathematics — was MUC;

the Manchester University Computer.

F42 1951 F A T M AT 45 M AR A Blue
Pig 69 2k MLAAN R R KM, L F EatiFef 3R,
CHERBF S FH . EmEF, 5P HHE
B EREE, A RELANHHE
B REIER — i MO RIE, X — LW IE B —
A FBEGEREFELR LG T EAREL
AXxP A E - BRE XELHEY, K
W AP IE LA MUC( Z R4 K%
),

(DRiemann Zeta function 328 Z |
@hypothesis /hai'paBasis/ n. Ri&,HE
renaissance /ri'neisans/ n. B, H4E




