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addi t ional  holes in the mask  or, preferably, by rota t ing 
the  mask  in its own plane through 180 ° so tha t  the  zero- 
order hole is a t  the  bo t tom r ight -hand corner of the mask. 
Values of cos (hx+ky)  for every a tom can be obta ined 
in this way and the  values for similar a toms summed.  
For  non-cent rosymmetr ic  projections the  values of 
sin (hx+ky)  can be obta ined in the same way, using the 
same masks and  the  same table, by set t ing the  posit ion 
of the  masks from the values of x, marked  along the  
edges of the  table, corresponding to sin x. 

The table can be prepared from the values of cos x 
given in Internationale TabeUen (1935). The masks can 
be made  as required unt i l  a substant ial  number  of the 
500 necessary for a complete set has been acquired, and  
then  the  missing ones can be added.  (100-200 masks 
may  be required during the  ref inement  of two zones of a 
s tructure of average complexity.)  A master  chart  of the 
same dimensions as the  mask,  marked  out in rectangles 

as in the  table, in which are pr in ted  the  values of x, 
is useful for making  the  masks. The corners of the  rect- 
angles corresponding to the  values of ky for the  required 
value of y can be pricked through to a blank mask  placed 
below. 

Geometrical  structlLre factors for a cent rosymmetr ic  
zone containing 10 similar a toms can be evaluated at the 
rate of 20-30 per hour. 
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The molecular structure of cafestol is unknown and has 
been the  subject  of several chemical investigations 
(Djerassi, Wilfred, Visco & Lemin, 1953; Haworth ,  
Jubb  & McKenna,  1954). Organic reactions indicate the 
presence of a furan ring a t tached  to a s ix-membered ring 
and also a f ive-membered carbon ring wi th  glycollic side 
chain. Combustion analyses suggest a formula C~0H2803, 
which leads to possible structures involving five rings. 
The presence of two extra  hydrogen atoms, which would 
admi t  a number  of other  structures involving fewer rings, 
cannot,  however,  be immedia te ly  dismissed. This work 
was under t aken  to determine the  exact  number  of 
hydrogen atoms per molecule, which must ,  in this com- 
pound,  be even. 

Crystals of the  derivat ive acetoxynorcafestenolide 
(Haworth,  J u b b  & McKerma, 1955), C21H~804, based 
upon the  above formula for cafestol, proved to be easily 
obtainable as single crystals from ethereal  solution. 
Fur thermore ,  prel iminary invest igation showed them to 
be monoclinic wi th  fl -- 92 °, so tha t  the  unit-cell volume 
is relat ively insensitive to slight errors in ti- 

The pr imit ive translat ions were obtained from single- 
crystal ro ta t ion photographs by the me thod  suggested 
by Farquhar  & Lipson (1946), the values being refined 
by least-squares extrapolation.  Their a r rangement  of a 
van  Arkel moun t ing  was modif ied by the  insertion of a 
shaped ebonite plug, drilled to take the  collimator as- 
sembly, into the  collimator opening of a Unicam 3 cm. 
camera to ensure tha t  the  film was wholly in contact  
wi th  the  camera. Normally,  filtered CuK~ radiat ion was 
used, but  where this did not  result in spots at  sufficiently 
high 0, as was the case for the b direction, filtered Ni K s  
radiat ion was found to be satisfactory. At  least two 
determinat ions  of each parameter  involving different 
crystals were made ;  fl was measured by the me thod  of 

t r iangulat ion (Buerger, 1942), using a Weissenberg 
camera, as the me thod  of angular lag becomes unreliable 
as fl tends to 90 ° . 

R e s u l t s  
Taking 

Cu K a  1 = 1"54051 /~, Ni K a  1 ---- 1"65784 /~, 
Cu Kc~. ---- 1"54433 A, Ni Ka~ = 1.66169/~ , 

we find 
a sin fl = 8.252±0.002 A ,  

b = 7.683±0-002 /~, 
c sin fl = 14.637±0.002 /k,  

fl = 92 ° 36 '±30 '  (sin fl = 0.9989±0-0004).  

The densi ty  is 1.2285 g.cm. -a and  hence the unit-cell 
volume is 929.0±0.5 A 3. 

Systematic absences were 0k0 when k is odd;  the space 
group is therefore P21 or P21/m. Since there are only 
two molecules per uni t  cell and chemical evidence rejects 
the possibility of a molecular centre of symmetry ,  the  
space group is probably P21; and this is confirmed by the 
detect ion of a pyroelectric effect. 

The molecular weight  de te rmined  is then  343.8±0.5 
while tha t  for C21H2804 is 344.4. 

The densi ty of the crystals was measured,  after out- 
gassing in vacuo for 12 hr., by the sink-or-float method,  
using variat ion of both  the solution composit ion and the 
temperature .  

The crystals were elongated along b. The refractive 
index parallel to b was considerably less than  the indices 
perpendicular  to b. These observations are consistent 
wi th  a roughly planar molecular arrangement ,  the planes 
being stacked normal  to the screw axis. These observa- 
tions thus show tha t  the structure of cafestol must  con- 
tain five rings. 
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We wish to t h a n k  the  B.S.A. Group Research Centre 
for the loan of a Weissenberg camera and  are indebted  
to Mr H.  S. Peiser for m a n y  facilities. The der ivat ive 
was prepared b y  Mr A. H.  Jubb .  
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N o t e s  a n d  N e w s  

Announcements and other items of crystallographic interest will be published under this l~zding at the discretion of the 
Editorial Board. Copy should be sent direct to the British Co-editor (R. C. Evans, Crystallographic Laboratory, 
Cavendish Laboratory, Carrdrridge, England). 

Tables [or Harmonic Synthesis 
The authors  of the  above tables (see Acta Cryst. (1949), 
2, 194, and  Math. Tab. Wash. (1949), 3, 413) have drawn 
a t t en t ion  to the following errors: 

2' ---- 69. Read  470 instead of 370. 
F ---- 99. Read  405-460 ins tead of 505-560. 
F ---- 16. Read  350--380 instead of 550-580. 
2' = 98. Read  240 instead of 230. 

Self-binders for Acta Crystallographica 
Readers  are reminded t h a t  a r rangements  have  been 
made wi th  Messrs Eas ib ind Ltd,  Pi lot  House,  Mallow 
Street, London E.G. 1, England,  for the provision of 
self-binders for Acta Crystallographica. The binder for 
Vols. 1-2 is designed to carry  the  twelve par ts  of the 
two volumes, which are held wi thout  damage b y  steel 

wires; i t  is le t tered wi th  t i t le,  volume numbers  and  
years  (e.g. Vols. 1 and  2, 1948-9). 

The binders for Vol. 3 and  subsequent  volumes are 
designed for one volume only, and  are supplied in two 
styles:  

(1) Let tered  wi th  t i t le  only. 
(2) Let tered  wi th  title, volume number  and  year  (e.g. 

Vol. 8, 1955). 

The price of the binder  is 12s. 6d. post  free th roughout  
the world. Orders should be placed wi th  Messrs Eas ib ind  
Ltd,  s ta t ing  clearly which s tyle  is required. 

Two charts for setting the Buerger 
precession camera: correction 

An error occurs in Fig. 1 of the  above article b y  M. V. 
King (Acta Cryst. (1955), 8, 53): the  symbol  ~ (twice) 
should read ~. 


