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contract ion of 2 % is largely in a direction normal  to the 
shearing movement  : 

Pa ramete r  of ~: a ---- 3.585 /~; 
whence ½arV2 ---- 2.535/~, §arV3 = 4.140/k.  

Parameters  of e: a ---- 2.528 /~, c ---- 4"080/~. 

The mechanism is of the type  which produces a 'Wid- 
manst~ttten'  pa t t e rn  of s t ra in  bands;  and the contract ion 
associated wi th  the t ransformat ion  limits the growth of 
e around each nucleus. A photomicrograph (Fig. 2) con- 
firms both  the s train pa t t e rn  and the absence of massive 
precipitate,  a l though individual  phases cannot  be dis- 
t inguished. 
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Shannon (1949), in the field of communicat ion theory,  
has given the following theorem:  If  a funct ion d(x) is 
known to vanish outside the points  x ---- ~a/2,  then  its 
Fourier  t ransform F(X)  is completely specified by  the 
values which it  assumes a t  the  points  X----0,  ± l / a ,  
±2 /a  . . . . .  In  fact, the  continuous F(X)  m a y  be filled 
in merely  by  laying down the funct ion sin rcaX/r~aX at  
each of the above points,  wi th  weight  equal to the value 
of F(X)  at  t h a t  point ,  and adding. 

Now the electron-density funct ion d(x) describing a 
single uni t  cell of a crystal  vanishes outside the points  
x = ±a/2,  where a is .the length of the cell. The reci- 
procal-latt ice points  are a t  X ---- 0, ± I/a, =J= 2/a . . . . .  and 
hence the exper imenta l ly  observable values of F (X)  
would suffice, by  the theorem, to determine F(X)  every- 
where, if the  phases were known. (In principle, the  
necessary points  extend indefini tely in reciprocal space, 
bu t  by  using, say, Gaussian a toms both  d(x) and F (X)  
can be effectively confined to the un i t  cell and  the ob- 
servable region, respectively.) 

For  centrosymmetr ica l  structures,  to be able to fill i n  
the IFI 2 function would suffice to yield the structure,  
for sign changes could occur only a t  the points  where 
IFI ~ vanishes.  The s t ructure  corresponding to the IFI 2 
funct ion is the  Pa t te r son  of a single un i t  cell. This has 

twice the wid th  of the uni t  cell, and hence to fill in the  
IFI 2 function would require knowledge of IFI 2 a t  the half- 
integral,  as Well as the integral  h's. This is equivalent  
to a s t a tement  made by  Gay (1951). 

I t h ink  the conclusions which m a y  be s ta ted  a t  th is  
point  are : 

1. Direct  s t ructure  determinat ion,  for cent rosymmetr ie  
structures,  could be accomplished as well by  finding the  
sizes of the IFI 2 a t  half- integral  h as by  the usual proce- 
dure of f inding the signs of the F ' s  a t  integral  h. 

2. In  work like t h a t  of Boyes-Watson,  Davidson & 
Peru tz  (1947) on haemoglobin,  where IFI ~ was observed 
a t  non-integral  h, i t  would suffice to have only the values 
a t  half- integral  h. 

The extension to three dimensions is obvious. 
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The da ta  presented here form par t  of an  extended survey 
of crystal l ine peptides recent ly begun by  the Wool 
Industr ies  Research Association. The objects of the 
invest igat ion are first to obtain some knowledge of the 
factors influencing the crystal l izat ion of these mater ia ls ;  
secondly, from their  unit-cell  dimensions to obtain 
information regarding the types  of molecular arrange- 
ments  present,  and th i rd ly  to select materials  suitable 
for a more detailed X- ray  examinat ion.  

Source of peptides. 

Glyeyl-L-tyrosine was obtained from Roche Products ,  
Welwyn  Garden City, England,  and the monohydro-  
chloride was prepared from it  by  t r ea tmen t  wi th  excess 
of 2N. HC1, followed b y  evaporat ion a t  room temperature .  
(Found 12.1% C1; calculated 12-9%.) 

Glyeyl-DL-leueine and glyeyl-DL-serine were synthesized 
by  the chloracetyl  chloride method first described by  


