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! Devine Design

2 Natural Selection
3 Mechanical Design
4 Load

> Wear
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& Manufacture

7 Market Need

8 Apprentice-based learning

% There is no question of the value of experience
10 Experience-based learning

11 re-dispersion of talent

2 procedure

13 1o interface with
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14 accurate

15 precise

16 finishing

7 process

18 texture

19 feel

20 open-ended

21 Material and Process attributes

22 Selection charts

23, soto speak used to emphasize that you are expressing sth in an unusual or amusing way: They
were all very similar. All cut from the same cloth, so to speak

24 the lie of the land (BrE) (NAME the lay of the land)

the way a situation is now and how it is likely to develop: Check out the lie of the land before you
make a decision.

% Conflicting objectives
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% Trade-off method

27 hybrids

2 configuration

2 data

30 aesthetics

31 Forces driving change

32 Evolution
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35 carbon-fiber reinforced tennis racquet

3 metal-matrix composite mountain bike

37 shape-memory alloy eye-glass frames with diamond-like carbon coated lenses

38 polyether—ethyl-ketone crash helmet.
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% be not to know to have no way of realizing or being aware that you have done sth wrong: ‘I’m

sorry, | called when you were in bed.” ‘Don’t worry—you weren’t to know.’
40 Thermo-chemistry
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4 hand-powered bellows

47 centrifugal dust-extraction cleaner

48 (it’s) no/ little / small wonder (that) ... it is not surprising: It is little wonder (that) she was so upset.
(informal) No wonder you’re tired, you’ve been walking for hours.

49 bellows
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Power density
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o1
@

[ )
> a



S S5 5 0 o s gyl 3,58 (s0ky) mas (3lge HEALS 155 5] Sy 4 48 g Lol 03
G s 9 0l ol nl el 008 il sl & Ve iluliy (o sl Oglize elS 5 Y
@ aald = a3 8 o Jl onl b g o W) plo Sl 50l g SinSiw ()5 (gpaze 5 3L YL b
AL bk g o e ()b o

o3liil g 95 dlge | @iy o3latul 4 5l (B, (ALl sl 03l &) Sl s S S5k 3 L] ples
gyl GBS A5 | (gl 20 Lol o) ob 5 iz o0 — ] oy el Sl A ;5
@dad (lp ) b sniSealll S8 opl ) e 5l g A5 il (o) y0,00 9 S)gle idlen By
& 0l oS o a9 (1505 irgel b Lol a5 eSS & Lo Lagl 3 .55l o 0dlel ¢ 3,8 wunled JLis &S
(Pl 5 dlge jlaise

lag,l> 039 9 Ol «oed anglio V) Joux

ol )6 9 g)l> g9 i, )5 4 olge o ity (W) ol (Kg) 5 * s Can
Ve M Gam Loyl PCEP K gy - ) YA-$-EVF.
VA0 g oikens oSS Vg Yoo 2 V0-$-£45
VAAD s yoikens 8 B Lus, s ABS A f 0$-£5-
Va4 .Dyson ABS ol S L eolagy VYoo AT ve-$-£1a.
el azals L 0 1) 515 e pyg 0ied VAAA Jlo & g e laceasd ol @

&S 4zt g dllae gaodls V-0

Slasy b 63 wS G (pl 5l 2l ailblizee  pwasd bl Waod il ol jlaw wdige dlge dlass
9 (Sl sl ady 9 s3G5 aleialy g G5 ol S QI 0 () 3)lge oyt (oS
22,05 393 g ol " Jgmame y0)lS o (lym a8 (glosls Ll (chwgug dduen 1yl plo Canl plaiels
s el yidas Lol ailblizee olsel Litelas ool () .53V8 (sla ogh b slaiied (sla s las
63500 gloj po 3l iy 5 g WIS Jlo ) e pus & i dlge S0 o 31 gl o b
slagyd aile 03,8 e wd 1y igyd L dois ool S Ll jo a5 Y guame diged LNyl
s & e s i gy sl by S5y St slasd  pogsvagl (sla b (St
a2 921 ol el dlgo Sl Cund gy 2o (2L L (Shb sadgl e 3 N,
Di3pise ol 4 Ol cpl &S cul e len ol 3,8 Gl gy LiIL cow @ s WS 1y (lan

axllae gly iy alie V-F

57 Inertial

% Hand powered

%% molded

80 carbon-fiber golf club shafts



A History of Technology (21 volumes), edited by Singer, C., Holmyard, E.J., Hall, A.R., Williams, T.l., and
Hollister-Short, G. Oxford University Press (1954-2001) Oxford, UK. ISSN 0307-5451. (A compilation of
essays on aspects of technology, including materials.)

Delmonte, J. (1985) Origins of Materials and Processes, Technomic Publishing Company,Pennsylvania, USA.
ISBN 87762-420-8. (A compendium of information on when materials were first used, any by whom.)

Dowson, D. (1998) History of Tribology, Professional Engineering Publishing Ltd., London, UK. ISBN 1-86058-
070-X. (A monumental work detailing the history of devices limited by friction and wear, and the
development of an understanding of these phenomena.)

Emsley, J. (1998), Molecules at an Exhibition, Oxford University Press, Oxford, UK. ISBN 0-19-286206-5.
(Popular science writing at its best: intelligible, accurate, simple and clear. The book is exceptional for its
range. The message is that molecules, often meaning materials, influence our health, our lives, the
things we make and the things we use.)

Michaelis, R.R. (1992) editor “Gold: art, science and technology”, and ‘‘Focus on gold”’, Interdisciplinary
Science Reviews, volume 17 numbers 3 and 4. ISSN 0308-0188. (A comprehensive survey of the history,
mystique, associations and uses of gold.)

The Encyclopaedia Britannica, 11th edition (1910). The Encyclopaedia Britannica Company, New York, USA.
(Connoisseurs will tell you that in its 11th edition the Encyclopaedia Britannica reached a peak of
excellence which has not since been equalled, though subsequent editions are still usable.)

Tylecoate, R.F. (1992) A History of Metallurgy, 2nd edition, The Institute of Materials, London, UK. ISBN 0-
904357-066. (A total-immersion course in the history of the extraction and use of metals from 6000BC to
1976, told by an author with forensic talent and love of detail.)
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And on vacuum cleaners

Forty, A. (1986) Objects of Desire—design in society since 1750, Thames and Hudson, London, UK, p. 174
et seq. ISBN 0-500-27412-6. (A refreshing survey of the design history of printed fabrics, domestic
products, office equipment and transport system. The book is mercifully free of eulogies about
designers, and focuses on what industrial design does, rather than who did it. The black and white
illustrations are disappointing, mostly drawn from the late 19th or early 20th centuries, with few
examples of contemporary design.)



