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E t h a n o l a m i n e  h y d r o g e n  d - t a r t r a t e ,  CeHlaN07,  m a y  be 
c rys ta l l i zed  f r o m  a n  a q u e o u s  so lu t ion  c o n t a i n i n g  t h e  
a p p r o p r i a t e  p ropor t i ons  of e t h a n o l a m i n e  a n d  d - t a r t a r i c  
acid.  

T h e  crys ta ls ,  w h i c h  a re  p iezoelect r ic ,  be long  to  t he  
monoc l in i c  spheno ida l  class a n d  h a v e  t h e  a p p e a r a n c e  
shown  in Fig .  1 (a), t h e  spheno ids  (011} a n d  (110) def in ing  
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Fig. 1. Crystal habit.  

t h e  genera l  shape  of t h e  crys ta ls .  W h e n  g r o w n  r a p i d l y  
f rom a h i g h l y  s u p e r s a t u r a t e d  solu t ion ,  however ,  needles  
w i t h  p r o n o u n c e d  p inaco ids  {100}, (101} a n d  (10T} are  
f o r m e d  (Fig. 1 (b)). 

T h e  p r inc ipa l  X - r a y  d i f f rac t ion  d a t a  a n d  opt ica l  
p roper t i e s  of these  c rys ta l s  a re  g iven  be low a n d  in 
Tab le  1. 

CeH13NO~. Molecu la r  w e i g h t  --  211.2. 
D e n s i t y  (18 ° C.) ----- 5.51 g .cm.  -3. 

* Communication No. 488 from the Staff of the Research 
Laboratories of The General Electric Company Limited, 
Wembley,  England. 

Tab le  1. Principal  "powder' lines. 

(Intensities visually estimated; d not corrected for absorption). 

d (A) Intensi ty  d ( / i x )  Intensi ty  
7.64 w 3.34 s 
5.92 s 3.22 ~n-s 
5.75 w 3.12 w 
5-59 w 2.96 w 
5.34 m 2.86 w-m 
4-65 m 2-81 w-m 
4.40 m 2-67 m 
3.90 m 2.63 w 
3.81 vs 2.40 w-m 
3"73 m 2.38 m 
3.56 w 2-11 w-m 
3.46 m 

(w = weak; m -= medium;  s = strong; vs ~ very strong) 

D imens ions  ( !  0.03 ~ )  of se lec ted  monoc l in i e  s t r u c t u r e  
cell :  

a = 8.83, b ---- 7-51, c ~-- 7 -60 /~ ;  fl = 92 ° . 

Molecules  pe r  u n i t  cel l - - - -8  (ca lcu la ted  d e n s i t y  = 
5-57 g .cm.-a) .  

P r o b a b l e  space g roup :  P21-C~: OlO ha lved .  
Cleavage :  001 (excellent) .  
B iax ia l  n e g a t i v e  : op t ica l  ax ia l  angle  (2 V) a p p r o x i m a t e l y  

19½7 a t  18 ° C. ( sodium l ight) .  
R e f r a c t i v e  indices  ( ± 0 . 0 0 1 ) ;  s o d i u m  l igh t ;  18 ° C.:  

7 = 1.551 para l le l  to  b. 
fl = 1.549 para l le l  to  a (to w i t h i n  ½o). 
a = 1.485. 

Dispers ion :  too  w e a k  for  pos i t ive  descr ip t ion .  
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A ca lcu la t ing  ana logue  m a c h i n e  has  been  c o n s t r u c t e d  
w h i c h  has  p r o v e d  usefu l  in  s t r u c t u r e - f a c t o r  ca lcula t ions .  
I t  ca lcu la tes  s i m u l t a n e o u s l y  e leven  va lues  

Cn ---- cos 2z~(nu-q-m), n = 0, 1, 2 . . . . .  10 ,  

for  an~r va lue  of 0 ~ u  ~_ 1 a n d  0 =<m_--< 1. 
These  two  var iab les  are  fed  in to  t h e  m a c h i n e  b y  m e a n s  

of two  hand -whee l s .  I n  o rde r  to  r e a c h  a th ree -d ig i t  
a c c u r a c y  of se t t ing ,  each  va r i ab l e  is d i sp l ayed  on a pa i r  
of dials  geared ,  in  a 1:10 ra t io ,  t h e  f i rs t  dial  r e ad ing  t h e  
f i rs t  digi t ,  t h e  second  dial  t h e  second  a n d  t h i r d  digits .  
T h e  m a c h i n e  essen t ia l ly  consis ts  of a 0 :1  : 2 : . . .  : 10 gear-  
box ,  in  w h i c h  t h e  r o t a t i o n  u of t h e  f i rs t  h a n d . w h e e l  is 
mu l t i p l i ed  b y  n b y  a t r a i n  of gears  (see Fig .  1). The  
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r o t a t i o n  m is t h e n  a d d e d  to  each  p r o d u c t ,  for  e x a m p l e  b y  
m e a n s  of a d i f ferent ia l .  T h e  s u m  nu-q-m is t h e n  d i s p l a y e d  
as t he  angu l a r  d i s p l a c e m e n t  of t he  po in te r s  on  the  e l even  
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Fig. 1. Principle of the machine. 


