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i t  is about  95 ° . The general dis t r ibut ion of intensi t ies  in 
diffract ion pa t t e rns  from ro ta t ion  about  corresponding 
shor t  axes of the  two forms are d is t inc t ly  different,  
par t icu lar ly  in subcell regions. Though insuff icient ly 
sharp  for accurate measurement ,  there is no doubt  of the 
existence of different structures.  These will be compared 
when  more sat isfactory da ta  on the h igh- tempera ture  
form have been obtained.  
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I n  the  course of an  invest igat ion of artificial graphite ,  
using a three-stage electron microscope (HU-9 type  made  
b y  the Hi tach i  Company Limited),  we found apparen t ly  
circular crystals  (Fig. l(a)) in addi t ion to hexagonal  
crystals  (Fig. l(b)) (Tsuzuku & Komoda,  1955). The 
specimen examined was prepared from carbon black b y  
a heat  t r ea tmen t  a t  about  2500 ° C. A circular crystal  
gives spo t ty  electron-diffraction rings accompanied b y  
ellipses and  diffuse bands (Fig. l(c)), while an  hexagonal  
one produces the ordinary diffraction pa t t e rn  of a graphi te  
monocrystal ,  i.e. an  hexagonal  ne t  pa t t e rn  accompanied 
by  Kikuchi  lines. 

The spo t ty  rings suggest t h a t  the  circular crystal  is a 
s tack of th in  graphi te  layers, each of which is successively 
ro ta ted  about  a common axis in the  c direction (Wilman, 
1950). Moreover, the  ellipses and  diffuse bands  suggest 
t h a t  the  s tack is not  a plane disc bu t  is s l ight ly conical, 
somewhat  like a lotus leaf. The conical form of the crystal  
is proved by  the fact  t ha t  the  folded crystals  do not  show 
perfect semi-circles; for example,  in Fig. l(d) the  two 
radii along the  folded lines make  an angle of about  167 ° 
instead of 180 °. Such a conical crystal  can be formed by  
spiral  mechanism (Frank,  1949) if af ter  mechanical  
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Fig. 2. (a) Deformation into a cone (So: screw dislocation). 

(b) Gliding of a helical stack of conical crystal sheets. 

bucl~llng a th in  layer  of graphi te  overlaps, forming a cone 
(Fig. 2(a)). In  the  specimen shown in Fig. l(d) i t  is easy 

to calculate t h a t  the  angle formed b y  the  overlapping 
is about  26 ° , which also represents the  or ientat ion dif- 
ference between the adjacent  layers in the stack. The 
circular loops observed in Fig. l(a) seem to be the  
growth front,  which is centred by  the  screw dislocation. 

A remarkable  gliding of an apparen t ly  circular crystal  
is reproduced in Fig. l(d). At  first  i t  seems improbable 
t h a t  circular discs glide away  from a helical s tack of 
conical sheets. However,  this  is possible by  the  mechanism 
i l lustrated schematical ly  in Fig. 2(b). According to this  
mechanism, the init ial  screw dislocation is successively 
cancelled in each disc (Dawson & Anderson, 1953) and  
a fair ly sharp fold should be produced a t  the  same t ime. 
I t  is most  s tr iking t h a t  the  fold is general ly observed as 
in Fig. l(e). In  Fig. l ( f )  we can see some split  sheets a t  
the  posit ion indicated by  the  arrow A, which m a y  
suggest t h a t  the  gliding in this  case is not  smooth.  I t  is 
supposed t h a t  the  init ial  screw dislocation is not  cancelled 
in this  case, bu t  is cut  into some shorter  segments th rough 
the collapse of the stack, holding a spiral s t ructure  in 
each cleft sheet. The arrow B indicates a point  of emer- 
gence of such a dislocation segment on a cleavage surface. 

Final ly ,  i t  is remarked t h a t  the  gliding leads to the  
intersection of moving dislocations wi th  the  ini t ial  screw 
axis, which m a y  occur in a ve ry  special manne r  owing 
to the  characterist ic  conical structure.  A detailed descrip- 
t ion of this  mechanism, together  wi th  t h a t  of the  ex- 
per imental  observation,  will be published in the  near  
future in the Journal of the Physical Society of Japan. 
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Fig. 1. (a) Apparently circular crystal. (b) Hexagonal crystal. (c) Diffraction diagram corresponding to (a). 
(d) Folded conical crystals. (e) Typical gliding. (f) Cleft sheets holding spiral structure. 
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