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The design of a new apparatus is discussed for the X-ray analysis of polycrystalline sub-
stances under hi gh pressures . 

'''e majority of effects which take place under 
,A pressures are reversible. X-ray diffraction 
:crns of crystalline solids under direct pressure 

•• 1( considerabl e interes t in finding out wh at 
us in solids under compression. Such investi

. ~ . ~n s provide direct information regarding the 
I ~' ges in crystal lattice parameters, the nature of 

"e transformations etc. etc. It also helps to 
':i fy our ideas regarding the mechanism of the 

1 'pressibility of solids and other mechanisms con
, • ted with the behaviour of a crystal lattice under 

·Isure. However, despite the considerable scien
t value of X-ray studies at high pressures only 
ioute number of works have been carried out in 
• field, due to experimental difficulties. 
Pa pers [1-7] describe a number of designs for 

I (~pressure equipment for X-ray analysis, but not 
r ! of them pretends to provide a complete sol ution 

th e problem of obtaining X-ray diffraction pat-
" a (rom any crystalline substance in a sufficiently 
• I f ·e range 0 pressures. 
:, the X-ray apparatus which we will here des

~e a beryllium high pressure vessel of original 
I • Ipe was used, and it was designed so that it 
I 11 d be rigidly fixed. There is also a special 

[
" Item of adjustment and a system for checking the 
"ttIy chamber [8] in the apparatus. The aperture 

1 : the beryllium chamber can be adjusted to differ
I '1\ sizes depending on the optimum depth of the 
, 'i t specimens. The design provides for rotation 

of the sp ecimen under pressure. The apparatus is 
comparatively simple in construction and it permits 
assessment of the pressure level inside the 
chamber in a comparatively narrow range of pres
sures; it is tran sportable an d the film can be re
charged wi thout reI ieving the pressure . 

General description of th.e apparatus. The 
general appearance and details of the apparatus 
are shown in Figs. I, 2 and 3. It consists of steel 
plates, I, 4 and 16, joined together hy three 
columns, 2. Between plates, 4 and 16 there are 
supports, 9 and 14, which are made of steel 
4SKh:'>l\1F A. Between these columns in its turn is 
the hi gh pressure chamber, 24, which is usually 
made of beryllium (the space between the supports 
in our experiments was 1.5- 2 mm). The compon
ents between plates, 4 and 16, are attached to one 
another by means of the upper screws of column, 
2. The magazine, 10, with X-ray film, 13, is at
tached to the conical surface of the lower support, 
9, to gether with ring, 20, which holds the film 
against the casing of the cassette and is also used 
for disposing the filters. The magazine is tapered 
to 6°. There are hollows with a taper of 30" in the 
supports for the beryllium chamber. Figs. 1 and 2 
show the arrangement of the collimator with 
diaphragm, trap, bushings with fluorescent screen 
and protective lead glass, which are usual for 
Debye cameras. 

f ---------------------------------

Dynamometer, 3, with watch-type indicator and 
graduations of 0.002 mm is placed between 
plates, ' 1 and 4. It is used to meas ure the force 
tran sm itted to the specimen through the system of 
upper nnd lower pistons and the medium between 
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