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Representations of molecular structures 

A23 Space filling models (print/static 2D)

Physical model kits of intersecting sphere portions, on 2D media.

Mode: schematic

Sensory channels: optic

Sensory channels: optic

Interactivity: None

Medium(s) and material: print, screen, projection etc. 

Production: photography, hand drawing, technical illustration, software 

exports reproduced via varied methods from professional offset litho to 

pdf.

Dimensions – medium: 2

Dimensions – represented: 3

Conveyance of additional dimensions: perspective projection

Scale significance: atoms scaled proportional to atom size +/- perspective

Meaning density: 5 {3 spatial, atom type, bond configuration}

Colour use: semantic, aesthetic use of tone variation to simulate 3D 

lighting

Colour range: limited colour (set range of colours to atom spheres)

Colour use: Limited colour. May be printed greyscale or black and white 

– in such cases colour encoded information may be lost or made 

harder to process but may be supplemented by element symbols.

Atom sign: Spheres of scaled size, colour for atom type. If greyscale print 

element symbol letters may be added.

Bond sign: intersection of spheres

Slide from the 1980s showing a pho-
tograph of a pair of cpk models. Note 
that small paper labels have been placed 
on the model as annotation.

Slide: 50 × 50 mm 
(Photographed by the author)

Textbook illustration of a space filling 
model representation, using shading to 
simulate 3D light effects on the material 
surface.

Shown at 100% size 
(Housecroft, Constable, 2000, p.870)

Illustration of dna in a form similar 
to physical space filling models, shown 
here with a limited colour pallet.

Shown at 75% size 
(Mislow, 1965, p.109)

Greyscale illustration of cyclohex-
ane using Stuart-Briegleb models. As 
cyclohexane is formed only of carbon 
and hydrogen atoms (normally shown 
as black and white respectively) the loss 
of colour does not change semantic 
colour use.

Shown at 75% size 
(Mislow, 1965, p.44)
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Representations of molecular structures 

Fig. 28 Sample components from the 
Cochranes of Oxford molecular models 
Orbit system and minit system, showing 
the set angles on the atoms, encourag-
ing construction to chemically reason-
able angles. The tubes are also supplied 
at set lengths, but can be cut to custom 
sizes with scissors.

(Photographed by the author)

Fig. 29 Sample page from the Orbit 
Molecular Building System manual. 
A printed illustration of the physical 
model can be seen, with additional 
annotation to label atom types and 
some bond angles. The reader is then 
instructed to construct two models 
using conventional line-bond dia-
grams as instruction, showing the 
interchangeable nature of the models, 
illustrations of the models and the 
line-bond diagram from which they are 
constructed. 

Page size 126 × 126 mm, 0.25pt black line 
added around border 
 
(Cochanes of Oxford, 1973, p.22)
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Appendix

A10 Fischer projection

Line-bond method transformed to show limited dimensionality. 1891 to 

present.

Mode: schematic

Sensory channels: optic (possible haptic depending on drawing method, 

e.g. whiteboard drawing)

Interactivity: varied with medium – none for print, but hand or computer 

drawn uses may be interactive, editable and allow annotation

Medium(s) and material: print, screen, hand rendered (pencil, ink, chalk, 

etc.)  

Production: varied – from professional letterpress to modern offset litho 

to hand rendered

Dimensions – medium: 2

Dimensions – represented: 3 (3rd dimension limited to showing above or 

below the plane of medium)

Conveyance of additional dimensions: projection via coded use of verti-

cal/horizontal lines

Scale significance: none, sparing specific annotation such as noting a 

bond length

Meaning density: 6 {2 spatial, atom type, bond configuration, bond posi-

tion relative to the plane of the medium} 

Colour use: none (none required, may be used to show labelling, special 

areas of interest)

Colour range: monochrome (additional colour may be used to show 

labelling, special areas of interest, make comparisons)

Atom sign: elemental symbol letter(s), these may be missed off in many 

places if element type or presence is assumed

Bond sign: solid line (sometimes dotted in early use), multiple lines may 

be used for bond type. Angles and lengths generally nominal unless 

annotated otherwise. Horizontal bonds are coming out of the plane of 

the medium.

Erythrose (C4H8O4) shown in two 
different configurations using Fischer 
projections (see p.20). Both have the 
formula C4H8O4, 

but note the mirrored 
arrangement of the H and OH between 
the two.

Shown at 100% size 
(Eliel, 1962, p.20)

Textbook demonstration of a Fischer 
projection. The same molecule has 
been drawn twice, the first as a regular 
Fischer project, the second using the 
wedge convention [A13, A14] to rein-
force the fact that the horizontal bonds 
are coming out from the plane of the 
page towards to viewer.

Shown at 90% size 
(Housecroft, Constable, 2000, p.1057)

Part of a set of Fischer projections 
showing configurations of heptaric 
acid. The projections are arranged in 
pairs, with projections on opposite 
sides of the dashed lines being mirrors 
of each other.

Detail of larger set of projections, 
shown at 75% size 
(Mislow, 1965, p.92)
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BOOK
Design Perspectives on Multimodal Documents
 
2016 
Feb – thesis passed viva
April – started proposal aimed at Routledge
May – contacted series editor
Sept – submitted monograph proposal to Routledge

2017 
Feb/March – reviewer responses for comment, then accepted

2018 
July – final manuscript due

  



£1,000	   Small	  ship	  cost	  (ice	  up	  to	  1m	  thick)	  £5,000	   Large	  ship	  cost	  	  £8,000	   Choose	  small	  ship	  and	  ice	  >	  1	  m	  thick	  	  

	  1.   Given	  the	  forecast	  above,	  which	  boat	  do	  you	  recommend	  for	  shipping	  72	  hours	  from	  now?	  (circle	  one)	  	   Small	  ship	  	   	   	   Large	  ship	  	  2.   How	  confident	  are	  you	  in	  your	  decision?	  (Mark	  on	  the	  line)	  	  	  	  	  	  
	   3.   What	  is	  your	  single	  value	  forecast	  for	  ice	  thickness	  72	  hours	  from	  now?	  	  _______	  meters	  	  4.   What	  is	  the	  thickest	  you	  predict	  the	  ice	  to	  be	  72	  hours	  from	  now?	  _______	  meters	  	   5.   What	  is	  the	  thinnest	  you	  predict	  the	  ice	  to	  be	  72	  hours	  from	  now?	  _______	  meters	  	  

Not	  at	  all	  confident	  	   Extremely	  confident	  	  

£1,000	   Small	  ship	  cost	  (ice	  up	  to	  1m	  thick)	  £5,000	   Large	  ship	  cost	  	  £8,000	   Choose	  small	  ship	  and	  ice	  >	  1	  m	  thick	  	  

	  1.   Given	  the	  forecast	  above,	  which	  boat	  do	  you	  recommend	  for	  shipping	  72	  hours	  from	  now?	  (circle	  one)	  	   Small	  ship	  	   	   	   Large	  ship	  	  2.   How	  confident	  are	  you	  in	  your	  decision?	  (Mark	  on	  the	  line)	  	  	  	  	  	  
	   3.   What	  is	  your	  single	  value	  forecast	  for	  ice	  thickness	  72	  hours	  from	  now?	  	  _______	  meters	  	  4.   What	  is	  the	  thickest	  you	  predict	  the	  ice	  to	  be	  72	  hours	  from	  now?	  _______	  meters	  	   5.   What	  is	  the	  thinnest	  you	  predict	  the	  ice	  to	  be	  72	  hours	  from	  now?	  _______	  meters	  

Not	  at	  all	  confident	  	   Extremely	  confident	  	  

£1,000	   Small	  ship	  cost	  (ice	  up	  to	  1m	  thick)	  £5,000	   Large	  ship	  cost	  	  £8,000	   Choose	  small	  ship	  and	  ice	  >	  1	  m	  thick	  	  

	  1.   Given	  the	  forecast	  above,	  which	  boat	  do	  you	  recommend	  for	  shipping	  72	  hours	  from	  now?	  (circle	  one)	  	   Small	  ship	  	   	   	   Large	  ship	  	  2.   How	  confident	  are	  you	  in	  your	  decision?	  (Mark	  on	  the	  line)	  	  	  	  	  	  
	   3.   What	  is	  your	  single	  value	  forecast	  for	  ice	  thickness	  72	  hours	  from	  now?	  	  _______	  meters	  	  4.   What	  is	  the	  thickest	  you	  predict	  the	  ice	  to	  be	  72	  hours	  from	  now?	  _______	  meters	  	   5.   What	  is	  the	  thinnest	  you	  predict	  the	  ice	  to	  be	  72	  hours	  from	  now?	  _______	  meters	  	  

Not	  at	  all	  confident	  	   Extremely	  confident	  	  

£1,000	   Small	  ship	  cost	  (ice	  up	  to	  1m	  thick)	  £5,000	   Large	  ship	  cost	  	  £8,000	   Choose	  small	  ship	  and	  ice	  >	  1	  m	  thick	  	  	  

	  1.   Given	  the	  forecast	  above,	  which	  boat	  do	  you	  recommend	  for	  shipping	  72	  hours	  from	  now?	  (circle	  one)	  	   Small	  ship	  	   	   	   Large	  ship	  	  2.   How	  confident	  are	  you	  in	  your	  decision?	  (Mark	  on	  the	  line)	  	  	  	  	  	  
	   3.   What	  is	  your	  single	  value	  forecast	  for	  ice	  thickness	  72	  hours	  from	  now?	  	  _______	  meters	  	  4.   What	  is	  the	  thickest	  you	  predict	  the	  ice	  to	  be	  72	  hours	  from	  now?	  _______	  meters	  	   5.   What	  is	  the	  thinnest	  you	  predict	  the	  ice	  to	  be	  72	  hours	  from	  now?	  _______	  meters	  

Not	  at	  all	  confident	  	   Extremely	  confident	  	  

PDRA roles with NERC funded research projects, 2015/17 
three projects all with links to: 
decision making and uncertainty communication







image source: fifty.brunel.ac.uk/discovery-trail/31-brutalist-brunel/



image source: en.wikipedia.org/wiki/A_Clockwork_Orange_(film)#/
media/File:LudovicoMalcolmMcDowellAClockworkOrangetrailer.png
image source: en.wikipedia.org/wiki/A_Clockwork_Orange_(film)#/
media/File:LudovicoMalcolmMcDowellAClockworkOrangetrailer.png



… AND THE FUTURE: TENSE


