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In  the crystal-s t ructure de terminat ion  of ammonium tri- 
n i t ra te  by  Duke & Llewellyn (1950) considerable difficulty 
was experienced in handl ing  and  preserving a single 
crystal.  This substance is ex t remely  hygroscopic and even 
when kept  in d ry  air decomposes by  loss of nitr ic acid 
vapour.  Single crystals  can, however, be preserved for 
long periods in closed capsules containing a desiccating 
agent  together  wi th  a quan t i t y  of ammonium t r in i t ra te  
which ensures an equil ibrium nitr ic acid vapour  pressure. 

In  the capsule prepared by  Duke & Llewellyn (1950) 
polythene was heated  in an  atmosphere of ni t rogen and  
cast  on to a cylindrical  mandr i l  which had  previously 
been turned between centres on a precision lathe.  When  
cold the mandri l  was reset in the lathe and  the polythene 
coating tu rned  down to wall thickness of 0.3 mm.  Ends  
suitable for handl ing were left on this  sheath  and these 
were stopped wi th  machined  perspex plugs; one carried 
the crystal  mounted  on a fibre, the  desiccant and  the 
ammonium tr ini t ra te ,  and  the other was fi t ted wi th  a 
glass window. Poly thene  was the only plastic available 
which was not  a t tacked  by  nitric acid vapour,  and, since 
i t  is not  t ransparent ,  special ar rangements  had to be 
made for viewing and set t ing the crystal.  

More recently,  in examining a number  of al iphatic  ni tro 
bodies, similar precautions have become necessary because 
of vola t i l i ty  of the specimen. Capsules of perspex, wi th  
wall thickness 0.15 ram., have been made and  these have 
proved ent irely satisfactory.  A brass mandri l  is tu rned  
accurately  parallel  between centres;  a perspex rod of 
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greater diameter,  bored and reamed to 0.02 ram. less than  
the mandri l  diameter,  is then  pushed on to the cooled 
mandril .  After  turning the perspex sheath  to the desired 
wall thickness the mandr i l  is removed by  solution in dilute 
nitr ic acid. 

Sheaths of 0.15 ram. wall thickness are robust  and  are 
not  easily damaged by  normal  handling.  The absorption 
coefficient for C u K a  X-radia t ion is ext remely small 
(I/I  o -0-90) and,  moreover, optical goniometry  of a single 
crystal  mounted  inside is quite practicable. Suitable ends 
are left on the sheath  to facil i tate the fixing of machined  
plugs and  the whole is made air - t ight  by  covering the 
p lug-shea th  joints  wi th  Scotch tape. When  care is t aken  
in  mount ing  the crystal,  so t h a t  the deviat ion of the axis 
of the sheath  from the axis of ro ta t ion  of the crystal  does 
not  exceed 3 ° , absorpt ion in the sheath  can be calculated 
and  appropriate corrections made to the observed inten- 
sities of the diffracted beams. 

The following is a specification of a sheath  which has 
proved sat isfactory in Weissenberg pho tography :  

Length  . . . . . .  40 mm. 
In te rna l  diameter  ... 5 ram. 
Wall  thickness ... 0.15 ram. 
Outside diameter  of ends 10 mm. 
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We should like to draw a t ten t ion  to the simple form which 
the  expression for the ro ta t ion  factor for the Weissenberg 
equi-inclination method  takes when expressed in cylin- 
drical co-ordinates ~, ~ and  p. 

Tunell  (1939) gives the following expression for this  
factor D when # = - v: 

D = (c°s2 # - c°s~ 0)t 
sin 0 " (1) 

Now sin # -  ½~, whence cos 2 # -  1 --¼~9.. 

Also sin 0 -  ½(~ + ~2)½, whence cos ~ 0 - 1 - ¼(~ + ~e). 

On subs t i tu t ing  these values in the expression above we 
obtain D = ~/p. 

The device described by  Goldschmidt & P i t t  (1948) 
provides a convenient  means of determining the rota t ion 
factor a t  the same t ime as the other correction factors. 
In  the ins t rument  described (see Fig. 1, where the case of 
ro ta t ion  about  the b axis of a monoclinic crystal  is illus- 
trated),  ~ is the distance from the origin to P ,  while 
p - O P .  Now ~/p-s in  ¢, and so D m a y  be read on a 

su i tably  graduated  scale placed at  O. For  the case of 
ro ta t ion  about  a non-orthogonal  axis, i t  is necessary to 
allow for the shif t  of origin of the n-levels of the reciprocal 
latt ice bu t  equat ion  (1) still holds. 
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