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D u t t o n i t e  

Dut toni te  (Thompson, Roach & Meyrowitz, 1956) has 
the  composition V~O4.2 H20, and is common at the 
Peanut  mine,  Montrose County, Colorado. The pale- 
brown t ransparent  crystals are monoclinic, but  show only 
a slight distort ion from a body-centered pseudo-ortho- 
rhombic symmetry .  A structure was readily determined 
which is based on single VO s octahedral chains, joined into 
sheets parallel to (100) by sharing vertices (Fig. 1(c)). 
The crystallographic data  and parameters - -which  give 
for the  (hk0) reflections a reliability factor of 0 - 1 0 -  
based on the pseudo-space group I m c m ,  are as follows: 

Symmet ry :  monoclinic, space group I2/c-C~h. 

a -- 8.804-0.03, b = 3.95±0.02, c = 5.964-0.02 A, 
fl = 90 ° 40 '4-5 ' .  

Cell content :  HsV4012. 
Parameters  (in Imcm-D.~n I~s~ : 

x y 
4V in (e) 0 0.336 
4 01 in (e) 0 0.754 
s o s  in (g) 0.100 ¼ 

In  this structure, the  vanad ium atoms are strongly dis- 
placed from the centers of the  octahedra, producing a 
short V-O distance of 1-65 2~. This feature apparent ly  
corresponds to the vanadyl  ion VO +~, which is known 
to exist ill aqueous solution. These polarized groups are 
arranged in al ternate  directions along the oetahedral  

chain, thus doubling the normal chain axis repeat  uni t  
of 3.0 /~ along the  c axis. The oxygen atoms 09 are 
hydroxyl  groups which are hydrogen bonded into zigzag 
chains running along the b axis. The polari ty of these 
chains, when ordered, causes the  symmet ry  to be mono- 
clinic, pseudo-orthorhombic;  when the polari ty is dis- 
ordered, as in synthet ic  preparations,  the t rue ss~nmetry 
is orthorhombic. 

Detailed descriptions of the  crystal s tructure studies 
of these and other oxide mineral  phases and the  crystal  
chemical relationships among them will be published at  
a later date. 

This work is part  of a program being conducted by the  
U.S. Geological Survey on behalf of the Division of Raw 
Materials of the U.S. Atomic Energy Commission. 
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Ramachandran  & Wooster (1951) ver6ffentlichten elasti- 
sche Kons tan ten  yon Hexamethy len te t ramin ,  welche sic 
aus der Messung diffuser Roentgenreflexe bes t immt  
hat ten .  Bisher liegen keine Messungen hieriiber mit  an- 
deren Verfahren vor, sodass es wiinschenswert erschien, 
die Ergebnisse yon Ramaehandran  & Wooster mit  den 
Wer ten  zu vergleichen, die man  mit  den dynamischen 
Pr~tzisionsverfahren erh~lt. Ffir eine derartige Messung 
wurde das vom Verfasser (Haussiihl, 1956) welter ent- 
wickelte Schaefer-Bergmann-Verfahren benutzt .  Hier- 
bei sollte gleichzeitig die Leistungsf~higkeit dieses Ver- 
fahrens auch bei dem gegen anisotrope mechanische und  
thermische Beanspruchung besonders empfindlichen 
Hexamethy len te t r amin  dargelegt werden. 

Die Herstel lung der Kristalle erfolgte aus L6sung durch 
langsames Verdunsten des L6sungsmittels  bei ca. 35 ° C. 
Als L6sungsmit te l  wurde nach einem Vorschlag von 
J .  Gahm ein Wasser-Methanol-Gemisch verwendet .  I m  
Laufe yon ca. 8 Wochen konnten  so wasserklare Kristalle 
bester optischer Qualit~t mi t  einem Durchmesser yon 
ca. 5 cm. geziichtet  werden. In  alien Wachstumsversuchen 
t ra ten  nur  Rhombendodekaeder-Fl~chen auf. 

Fiir das Schaefer-Bergmarm-Verfahren mfissen die Ob- 
jek te  bekarmtlich mit  einem optisch einwandfreien 
Fl~chenpaar ffir den Durchgang des zu beugenden Lichtes 
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versehen werden. Hierzu wurden die Kristalle auf alkohol.  
festen Pechpla t ten  mit  J(thylalkohol als Polierfliissigkeit 
auf die erforderliche optische Giite poliert. Ausserdem 
wurde - -  wie schon bei anderon schwer zu polierenden 
Kristallen - -  die Poli tur  an einigen Pr~paraten dutch  
Aufki t ten dicker Glasscheiben (einige ram. dick) yon 
optischer Qualit~tt auf die feingeschliffenen Fl~chen er- 
setzt. Als Ki t t  und  optisches K o n t a k t m e d i u m  bew~hrte 
sich hierbei z~thes Fet t .  Die so erhal tenen Beugungs- 
aufnahmen stehen den an gewShnlich polierten Pr~pa- 
raten gewonnenen nicht  nach. Eine Beeintr~chtigtmg der 
Messgenauigkeit durch diese dicken Glasplatten t r i t t  nicht  
einmal bei sehr diinnen Fr~tparaten ein. Eine F01itur der 
Kristalle fiir das Schaefer-Bergmann-Verfahren ist damit  
fiberhaupt fiberfliissig geworden. Auch das Aufki t ten  
dtumer Deckgl~schen als Politurersatz ist nicht  mehr  
empfehlenswert.  

Aus der Messung der Ausbreitungsgeschwindigkeiten 
elastischer Wellen in den Richtungen [100] und [110] 
wurden die elastischen Kons tan ten  in bekannter  Weise 
ermit tel t .  Hierzu war allerdings noch eine Neubest im- 
mung der Dichte yon Hexamethy len te t r amin  erforder- 
lich. Die Messungen mi t  dem Auftr iebsverfahren an 
grossen Kristallen ergaben D~2o c. = 1,3394 g.cm. -a. Als 
Auftriebsfliissigkeit diente mit  Hexamethy len te t r amin  
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ges/ittigtes Schwerbenzin. Es restdtierten folgende elasti- 
sche Kons tan ten  ffir 22 ° C.: 

c n - -  1,643×1011 , c1~---- 0,433×10 n , cat = 0,515×10 n 
erg .cm.-a .  

(Fehler bei c n bzw. c1~ und  ca4 unter  0,3% bzw. 2,5% 
und  1%). 

Die yon Ramachandran  & Wooster erzielten Werte  
sind : 

Cn= 1,5 × 1011, C1~=0,3 × 1011, C44=0,7 × 1011 erg.cm. -3. 

Die ~-bereinstirnmung ist befriedigend, wenngleieh nicht  
ganz innerhalb der Fehlersch/~tzung yon Ramachandran  
& Wooster.  
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N o t e s  a n d  N e w s  

Announcements and other items of crystallographic interest will be published under this heading at the discretion of the 
Editorial Board. Copy should be sent direct to the British Co-editor (R. C. Evans, Crystallographic Laboratory, 
Cavendish Laboratory, Cambridge, England). 

Kristallografiya 
A complete English t ranslat ion of this journal  is now 
available (see Acta Cryst. (1957), 10, 608). The publi- 
cation of contents  lists in these columns is therefore 
discontinued. 

The structure of the chromium sulphides 
An error occurs in the  above article by  F. Je l l inek 
(Acta Cryst. (1957), 10, 620). On p. 628 the last two lines 
in the penul t imate  paragraph in the lef t-hand column 
should read ' and  FeTS s, but  to ferr imagnetism in FeTSe s 
(Okazaki & Hirakawa, 1956).'. 

B o o k  R e v i e w s  

Woorks intended for notice in this column should be sent direct to the Editor (P. P. Ewald, Polytechnic Institute of Brooklyn, 
99, Livingston Street, Broolclyn 1, N . Y . ,  U.S.A.). As  far as practicable books will be reviewed in a country different 
from that of publication. 

Handbuch der Physik: Encyclopaedia of Phy- 
sics. Band 32. Structural Research. Edited 
by  S. FL~GGE. Pp.  v i i + 6 6 3  wi th  373 figs. Ber l in ;  
GSt t ingen ;  Heide lberg  : Springer.  1957. Price DM. 
144.00. 

This volume of the Encyclopedia of Physics covers the  
principles and practice of structural  research by diffrac- 
t ion of X-rays, electrons and neutrons  in six articles by 
specialists in the  field. 

The first article, about  100 pages in length,  is ent i t led 
'Exper imenta l  methods  for the de terminat ion  of crystal 
s tructure by X-rays ' .  The authors are A. Guinier and 
G. yon Eller. 

Of the  four sections, the first describes the  different 
types of cameras used to record the  diffraction pat terns  
from single crystals and from powders, and a few pages 
are given over to the use of counter  diffractometers.  
In  the  second section methods  of intensi ty  measurement  
are surveyed, and the corrections required to give values 
of iF] 2 from the X-ray intensities are outlined. An account  
of the theory and practice of crystal-structure analysis 
follows. I t  includes some very a t t ract ive  illustrations of 
the use of yon Eller 's  photographic me thod  for the 
evaluat ion of two-dimensional  Fourier  series. This section 
is heavi ly biassed in favour of analogue machines and 
makes no ment ion  of high-speed electronic digital com- 
puters, with which the future of crystallographic com- 

put ing certainly lies. The last section is concerned wi th  
such topics as the de te rmina t ion  of crystal l ini ty and of 
the texture  of solids, the  identif ication of materials  by 
X-ray methods,  and the measurement  of internal  stresses 
in metals.  

The authors have done very well in present ing such a 
readable survey of the more impor tan t  applications of 
X-ray diffraction in a relatively small space. This article 
is in French.  

The second article, by J.  Bouman,  is ent i t led 'Theoret-  
ical principles of s tructural  research by X-rays ' ,  and 
extends over some 140 pages. The t r ea tmen t  is ra ther  
heavy in places, and this is not  an article for the  novice. 
F rom the e lementary  theory  of diffraction and the  
analysis of simple structures the  author  proceeds to 
lattice theory and the properties of the reciprocal lattice. 
The present  writers were pleased to find tha t  the propert ies 
of Fourier  transforms, and their  importance for the  theory  
of diffraction, were discussed at an early stage in this 
article, bu t  felt tha t  even more use could have  been made  
of them.  A section is devoted  to the  discussion of the  
symmet ry  of structures;  a surprisingly full t r ea tmen t  is 
achieved in the space of some 20 pages. The topics deal t  
with  nex t  come under  the heading of fundamenta l  con- 
cepts in X-ray scattering, the most  impor tan t  being a 
discussion of dispersion. There follows a section devoted  
to diffraction by small crystals, a discussion of the  
dynamical  theory, of ext inct ion and of absorption, and of 


