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carboxyl  group. A plane can be drawn through the five 
ring atoms, from which the displacements are 

O 1 --0.0076, C2 +0.0077, C a - 0 . 0 0 2 6 / ~ ,  

C 4 -0 .0035 ,  C 5 + 0 . 0 0 8 6 / ~ ,  

all of which are less t han  the s tandard  deviations.  On 
the  other  hand  a plane t aken  through the  four carbon 
a toms of the ring, is very  accurate ly  planar;  the devia- 
tions are 

C 2 -0 .0003,  C a +0.0005, C 4 -0 .0005,  C 5 + 0 . 0 0 3 A ,  

and  the ring oxygen lies 0.0224 _~ below this plane, 
a displacement  which is substant ial ly  greater  than  the 
s t andard  deviat ion.  I n  relat ion to this plane the carboxyl  
group is twis ted by  near ly  2 ° in a direction away from 
the ring oxygen, the displacements being 

C 1 -0 .0458,  02+0"0442, O a - 0 . 0 2 6 1 A .  

The geomet ry  of the carboxyl  group is somewhat  un- 
usual;  the longer bond of 1.29 ~ is normal ,  the shorter,  
1.18 A, ra ther  below average, bu t  the relat ive size of the 
angles C - C - OH and C - C = 0 is reversed. Typical  val- 
ues are C - C - O H  116 °, C - C  = O  122 ° wi th  O = C - O H  
122 °. In  a-furoic acid the values are 119 °, 117 ° and 123 ° 
respectively.  I t  is also to be noted  tha t  the configurat ion 
of the carboxyl  group is reversed compared  wi th  ~- 
thiophenic acid and a-selenophenic acid (Nardelli, Fava  
& GirMdi, 1962), in both  of which the hydroxy l  group 
faces the ring hetero-atom. Both  sulphur and  selenium 
compounds display normal  geomet ry  in their  angles, 
a l though there  is a cer tain amoun t  of distort ion of 
the angles bringing the carboxyl  group nearer  to the 
hetero-atom.  I t  seems therefore tha t  a l though the con- 
f iguration is reversed in a-furoic acid there  is still an 

a t t rac t ion  between carboxyl group and the ring oxygen 
atom. The exocyclie bond C1-C 2 is r emarkab ly  short,  
1.41/~, a l though it is comparable  wi th  the values observed 
for 1- and  2-naphthoic acids by Tro t te r  (1960, 1961). 
This bond is usually shortened if the  cyclic sys tem is a 
conjugated  one, but  one would no t  expect  shor tening 
of quite  such magni tude  in a-furoic acid which is no t  
strongly aromatic .  The acid forms hydrogen-bonded  
cent rosymmetr ic  dimers, the molecules being near ly  
co-planar, the distance O - I t . . .  O being 2.54 A. 

Because the c axis is so very  short,  the  z pa ramete rs  
are not  very  reliable---as the s t andard  deviat ions indicate.  
A three-dimensional  analysis is needed to make  the results 
really reliable; this would clarify the  position of the 
C 5 a tom and make  conclusions about  the  ring more 
dependable.  

The au thor  would like to record his thanks  to :Dr 
J .  H. l:tobertson for his cont inual  advice and encourage- 
ment ,  and to Dr T. H. Goodwin for his valuable comments  
on the results of the ref inement.  

R e f e r e n c e s  

BAK, B., HA~SE~, L. & ]~ASTRUP-ANDERSEN, J .  (1955). 
Discuss. Faraday Soc. 19, 30. 

BERGHUIS, J. ,  HAANAPPEL, I J .  M., POTTERS, M., LooP- 
STRA, B. O., MACGILLAVRY, C. H. • VEEN-ENDAAL, A.L.  
(1955). Acta Cryst. 8, 478. 

GOODWIN, T. H. ~5 THOMSON, C. M. (1954). Acta Cryst. 
7, 166. 

NARDELLI, ~-~t/L, FAVA, G. & GIRALDI, G. (1962). Acta 
Cryst. (In the  press.) 

TROTTER, J .  (1960). Acta Cryst. 13, 732. 
TROTTER, J .  (1961). Acta Cryst. 14, 101. 

Notes and News 
Announcements and other items of crystallographic interest will be published under this heading at the discretion of the 

Editorial Board. The notes (in duplicate) should be sent to the General Secretary of the International Union of Crystallo. 
graphy (D. W. Smits, Mathematisch Instituut, University of Groningen, t~eitdiepslcade 4, Groningen, The Nether. 
lands). 

I n t e r n a t i o n a l  U n i o n  of  C r y s t a l l o g r a p h y  
The Execut ive  Commit tee  of the Union much  regrets to 
have  to announce  tha t  the Technical  Edi tor  of Acta Crys- 
taUographica, Professor R. W. Asmussen, has expressed a 
wish to be relieved of his task with  the completion of 
the  current  volume of the journal.  Professor Asmussen 
has served as Technical Ed i to r  since May 1958, when he 
succeeded Dr  1%. C. Evans.  The Union,  and  the commu- 
n i ty  of crystallographers,  is much  indebted to him for 

his work on the journal,  which during his tenure  of office 
considerably expanded in size, and  for the  painstaking 
way in which he has carried out his duties.  

:No successor to Professor Asmussen has been found. 
Considering the  increasing amoun t  of work involved, 
the Execut ive  Commit tee  feels t ha t  the  t ime has come 
to appoint  a full-time technical  editor for all Union pub- 
lications. At ten t ion  is d rawn to the relevant  adver t i sement  
in this issue. 

Book Reviews 
Works intended for notice in this column should be sent direct to the Editor (A. J .  C. Wilson, Department of Physics, Uni- 

versity College, Cathays Park, Cardiff, Great Britain). As  far as practicable books will be reviewed in a country different 
from that of publication. 

T o w a r d s  I n f o r m a t i o n  Retr ieva l .  By R. A. F~R- 
THORNE. Pp. xxiv+211,  15 figs. London: Butter- 
worths. 1961. Price 40s. 

Crystal lographers have  always been interested in informa- 
t ion retrieval,  an early example being the list of all struc- 

tures known in 1923 in Ewald ' s  book 'Kris tal le  und  
R6ntgens t rahlen ' .  Out of this interest  has grown the  
cont inuing series of Strukturbericht and Structure Reports; 
indexes of a convent ional  bu t  very  thorough type  have  
sufficed for retr ieval  of the information stored in these. 
Since its inception the In te rna t iona l  Union of Crystallo- 
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g raphy  has been represented a t  m a n y  of the in ternat ional  
discussions and  congresses concerned with  information 
and  informat ion retrieval,  beginning with the UNESCO 
conference on physics abst ract ing in 1949, and ending 
(so far) wi th  the  Conference on Scientific Informat ion  
in the  Fields of Crystal lography and Solid-State Physics 
held in J a p a n  in October 1961. The Union has also always 
been fully represented a t  the meet ings of the ICSU 
Abstract ing Board.  

I t  is against  this background  tha t  it is wor th  while 
to include an account  of Fa i r thorne ' s  book in Acta 
Crystallographica. I t  consists of a repr int  of s ixteen 
published papers ,  ranging from the classical 'The  
Mathemat ics  of Classification' published in the Proceed. 
ings of the British Society for International Bibliography 
in 1947, to 'Basic Postula tes  and  Common Syntax '  
from a book published in 1961. Fa i r thorne  has been 
act ive in the field of information,  classification, and  
retr ieval  from the beginnings of the post-war  explosion 
of this subject,  and  his collected papers make  a reasonably 
coherent  survey of the basic theory,  though there  is 
hardly  a word in the  book dealing with the practice.  
One's way  through the book is eased by a preface by the 
au thor  himself and  ' comments '  by L. M. Bohner t  and  
C. N. Mooers. A very wide range of ma themat i ca l  tech- 
niques is involved, ranging from Boole to Brouwer,  and  
from latt ice algebra to generat ing functions. The first 
paper,  in fact, makes  a certain pre tence of celebrat ing 
the cen tenary  of the publ icat ion in 1847 of Boole's essay 
on the calculus of deduct ive  reasoning. The book thus  
makes  heavy  demands  on its readers,  and there  can be 
few people outside the nar row field of informat ion 
retr ieval  who will be able to read it wi thout  doing a good 
deal of homework  on the principles invoked.  

There are jus t  over ten  pages of index, compiled by 
C. N. Mooers. The index is detai led and in places amusing.  
I t  is a relief to find tha t  'Abel'  refers to Genesis, and  
not  to group theory.  

A. J. C. WILSON 
University College 
Cardiff, Wales 

S t r u c t u r a l  I n o r g a n i c  C h e m i s t r y .  B y  A. F. WELLS. 
Pp.  x x i i i + 1 0 5 5 ,  w i th  363 figs. 3rd ed. Oxford :  
C la rendon  Press .  1962. Pr ice  84s. 

The well-known book by Dr Wells has now appeared in 
a th i rd  edition, 45% more voluminous than  the second 
edit ion of 1950. To quote  the author ,  ' the great  ac t iv i ty  
in this field dur ing the past  ten years, the addi t ion of 
a chapter  on the geometr ical  basis of crystal  chemistry,  
and  the fact t ha t  it is more  difficult to wri te  concisely 
than  discursively, have  together  led to a considerable 
increase in length ' .  

As before, the book is divided into two parts.  The first 
is a general  presenta t ion  of the  following topics: the  
covalent  bond, in te rbond angles and  bond lengths, ionic 
crystals,  the  geometr ical  basis of crystal  chemistry ,  the 
crystall ine state,  and the exper imenta l  methods  of struc- 
tural  chemistry.  Here  the chapter  on the geometrical  
basis of crystal  chemis t ry  replaces the chapter  in the 
earlier edit ion dealing with  states of aggregation.  In  this 
new chapter  the au thor  puts  forward his views regarding 
the geometr ical  aspects of crysta l lography which he has 
developed in a number  of papers, and which are both  

elegant  and instructive.  I consider t ha t  this chapter  will 
be par t icular ly  useful to the chemist  whose knowledge 
is main ly  l imited to finite groups of a toms in liquids and 
gases and who wants  to learn about  the infinite complexes 
of the solid state.  

Significant changes in the other  chapters  of Pa r t  I 
include the addi t ion of some pages dealing with the  
l igand field theory,  a more extensive presenta t ion of 
latt ice defects and disorder, and, in the  chapter  on 
exper imenta l  methods ,  some new paragraphs  on neu t ron  
diffraction and nuclear  and electron magnet ic  resonance. 
One could perhaps  wish for a more  pene t ra t ing  t r ea tmen t  
of some of these subjects,  especially of the l igand field 
theory,  which has proved so useful in the  in terpre ta t ion  
of t ransi t ion meta l  complexes. Bu t  it is ev ident  t ha t  the 
au thor  has tr ied to avoid an undue  increase in the volume 
of Pa r t  I.  Consequent ly  there  is a risk tha t  the presenta- 
t ion of complicated problems m a y  be too condensed to 
be of any  real value. 

The second par t  of the book is, as before, devoted 
to a systemat ic  description of the s t ructures  of inorganic 
substances.  I t  has grown a little more than  the first par t  
and now fills 72% of the book. As presented in the second 
edition, this pa r t  has been ext remely  useful, and I am 
sure tha t  m a n y  users of t ha t  edit ion will now be very 
glad to obtain it in a more up- to-date  form. There are 
m a n y  si tuat ions when  one does not  have  the  oppor tun i ty  
of consult ing Structure Reports for a reference or for a 
short  general  description of a s t ruc ture  and  it is on these 
occasions t ha t  it is most  useful to have  Dr  Wells'  book 
at  hand.  I th ink  the same will prove to be the case with 
the th i rd  edition. I have  not  made  any  tests of the  
reliabili ty of Pa r t  I I ,  bu t  one mus t  bear  in mind  tha t  
such a weal th  of mater ia l  as is found here cannot  be 
collected and  processed wi thou t  omissions and errors. 
To ment ion  just  one detail ,  one would prefer to have  the 
layer sequences and  s tacking faults of the cadmium 
dihalides (p. 348) and  ca rbo rundum (p. 769) t rea ted  as 
consequences of crystal  growth  by means  of growth 
spirals. 

In  ment ioning  the usefulness of Pa r t  I I  of Dr  Wells '  
book, I have  perhaps regarded this section as a sort of 
a handbook.  The au thor  has stressed, however ,  t ha t  the 
expansion of the book 'does not  imply t ha t  the aim has 
been to produce an encyclopedic work of reference' .  
Let  us hope wi th  the  au thor  ' t ha t  there  are still s tudents  
with sufficient t ime (and interest) to dip into a book for 
reasons other  t han  to find a concise selection of the 
facts required for a par t icular  examinat ion ' .  I th ink  this 
book has very  much  to give s tudents  belonging to this 
category.  

G. HXGG 
Institute of Chemistry 
University of Uppsala 
Sweden 

Chladni  f i g u r e s  - -  a s t u d y  in s y m m e t r y .  B y  
lVL~RY D. W~LLEa.  Pp .  163, p la tes  47. L o n d o n :  Bell.  
1961. Pr ice  42s. 

This pos thumous  work is remarkable  for the new light 
which it sheds on an old subject .  In  1932 an ice-cream 
vendor  in the  street  asked the au thor  if she could explain 
a phenomenon  he had  noticed.  When  a small piece of 
the dry-ice from the box holding his ice-creams, was 


