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1924; Moore & Pauling, 1941). Furthermore,  in P b 0  each 
lead a tom is bonded to four oxygen atoms which form 
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Fig. 1. Electron-density projection along b axis on (010). The 
unit-cell projection is outlined by solid lines forming a 
parallelogram. Pb-O bonds are shown by broken lines, van 
der Waals distances by dotted lines; y co-ordinates of atoms 
are indicated in brackets in the explanatory diagram 

a square to one side of it. This arrangement  can also be 
approximated in lanarkite by giving the sulphate group 

a plane of symmet ry  and the following parameters,  again 
referred to the crystallographic axes: 

x (A.) y (A.) z (A.) 
Sx 4-97 2.84 (½b) 1.99 
O 1 3.41 2.84 1.72 
O2 5.97 2.84 3-63 
Ca 5.28 1.63 1-27 
O4 5.28 4.05 1.27 

In  this maimer,  four oxygen atoms (two O 6 atoms at  
+ ¼b, 0 a and 04) form approximately a square on one side 
of each lead atom, at  an average distance of 2.3 A. This 
posit ion of the  sulphate group cannot  be confirmed from 
the Fourier map, but  it is no tewor thy  tha t  ~ i t h  this 
arrangement,  a very close network of van  der Waals forces 
exists between O1, O 2 and the lead atoms. The reliability 
index, calculated from the usual formula and using these 
parameters,  is less than  0.35 for each zone. 

Work is being continued in order to check other possible 
positions of the sulphate gTOUp and to obtain more accurate 
bond distances. 
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Winchell  (1950) has described a modification of the  X-ray 
me thod  given by Bunn  (1945) for set t ing a crystal 
accurately wi th  a zone axis parallel to the axis of rotation. 
A somewhat  similar technique,  though based upon a 
different theoretical aspect, was used by Arnfelt (1939). 

Another  modification of Bunn 's  method,  which is con- 
sidered to be quicker and  as accurate, is given here. The 
crystal is placed as correctly as possible on the gonio- 
meter  head of a Weissenberg camera. The goniometer  
head is turned  so tha t  the  X-ray beam bisects the angle 
between the two arcs. A narrow strip of film wrapped in 
black paper is placed around the layer-line screen 
covering the slit, and a short exposure is made, during 
which the crystal is oscillated some 10-15 ° about  the 
above position. 

I f  the plane of the  slit in the layer-line screen is assumed 
to be perpendicular to the axis of rotat ion and parallel 
to the X-ray beam, then  the shadow of the slit on the 
film caused by the background blackening may  be used 
as a reference line with respect to the equatorial zone, 
and  with a 57.3 mm. diameter  Weissenberg camera the 
adjustments  c~ ° and /7  ° of the arcs I and I I  respectively 
are given by 

a ° ~ C -  D nun., tic ~ A - B mm. (see Fig. 1). 
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Fig. 1. (a) Diagrammatic drawing of the fihn strip and 
goniometer head viewed along the axis of rotation of the 
crystal. (b) Film strip flattened out. Horizontal dimensions 
are expanded as compared with the vertical in the figure. 
Spots from the equatorial zone are shown. 
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I f  the  crystal  is ve ry  badly  out  of set t ing the pro- 
cedure mus t  be repeated a few times because the adjust-  
ments  found are only approximate,  though they  generally 
converge very  rapidly towards the correct positions of the 
a r c s .  
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Textural~, 4 rue Montoyer, Brussels, Belgium 
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Stadler (1950) has described a new method  of recording 
the n t h  and  zero layers of the reciprocal lat t ice simul- 
taneously b y  means of a Weissenberg goniometer  wi th  
two screen slits. 

We have found tha t  the  Unicam double-crystal  
Weissenberg goniometer requires only a minor  trans- 
formation in order to make  i t  suitable for t ha t  method.  
The layer-line screen of this  ins t rument  (Fig. 1 (a)) has  
the  form of four half-cylinders B l, B 9 and  T l, T% These 
are fixed on the two brass rings R l, R 9 which can be 
moved along the ro ta t ion  axis on the two brass cylinders 
C x, C 2 to aUow the posit ioning of the layer-line slit. The 
brass rings have on one end a r im r against  which, 
normally,  bo th  half-cylinders are pushed. I f  the  top half  
of the r im of R i is removed by  milling and the key-hole- 
type  slot of the top hal f  of the layer-line screen T 1 is 
prolonged in the opposite direction, i t  becomes possible 
to posit ion both  screen halves T 1 and  B 1 independent ly  
from one another  (Fig. 1 (b)). I n  this  way  a set t ing m a y  
be obtained where the n t h  layer  of the reciprocal lat t ice 
is recorded on the bo t tom haf t  and the  zero layer  on the 
top hal f  of the film, or vice versa. Or, if  two crystals  are 
used, the  zero layers of the s tandard  crystal  and  the 
unknown crystal  m a y  be recorded s imultaneously on the 
top hal f  of the film, whereas the n th  layer  of the unknown 
crystal  is recorded alone on the bo t tom haf t  of the film. 

Besides the mechanical  s implici ty of its realization, the  
method  has the advantage  t h a t  the  background fogging 

is not  augmented because both  slit halves act  as one full 
slit  only. 
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Fig. 1. (a) Normal arrangement of screens. (b) Arrangement 

of screens for simultaneously recording two layer lines. 
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In teres t  in glueuronolactone has developed recent ly  
because of its experimental  applicat ion in the t r ea tmen t  o f  
ar thr i t is  (Smith & Staveley, 1950). I t  m a y  be obtained by  
the slow evaporat ion of an  aqueous solution of glucuronic 
acid. The la t ter  subs tance  is ra ther  widely dis t r ibuted in 
conjugated forms in m a n y  animal  and  p lan t  products.  

P ryde  & Will iams (1931) showed t h a t  glucuronic acid 
has a typica l  pyranoid  ring, and later  reported a double- 
r ing s t ructure  for the lactone (Pryde & Williams, 1933). 
I t  was first believed t h a t  the lactone contained a six- 
membered pyranose and a five-membered lactone r ing (a), 
bu t  later  work by  Reeves (1940) and  Smith (1944) on 
tr imethyl-glucurono-lactone indicated t ha t  the  s t ructure  
consisted of two five-membered rings (b). A s tudy  of 

anhydro  sugars by  Hawor th ,  Owen & Smith (1941) has 
shown t h a t  s tructures with  two five-membered rings in 
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Fig. 1. 


