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Note on a graphic display version of program ORTEP. By ANDERS G. NORD, Institute of Inorganic and Physical 
Chemistry, University of Stockholm, S-10405 Stockholm 50, Sweden 
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The graphic display version of ORTEP, (program INGRID), has been modified and speeded up byuse of 
the IBM Graphic Programming Services. 

The graphic display version of ORTEP (Johnson, 1965) 
called INGRID (Nord, 1971), formerly used the display 
routine package GPAK (Wolpe et al., 1966). However, upon 
the request of many users, it has now been rewritten to use 
the IBM Graphic Programming Services (1971) GPS. Pro- 
gram INGRID is written for an IBM 360/75 computer and 
an IBM 2250 graphic display unit. 

The main features and the flow chart of the program are 
almost unchanged, but the GPAK routines are replaced by 
27 GPS routines. At each stage of the program, those func- 
tion keys (FK) which can be used are now lit to avoid 
mistakes. Whenever the user is requested to do something, 
a, sound is heard from the display unit and a text is dis- 
pf/~yed. 

The program section used to change rotations has also 
been simplified. After the appropriate FK has been pressed, 
the three 'old' rotation angles about the axes are displayed. 
The user may then enter the new rotation angles through 
the alphanumeric keyboard. Alternatively, depression of 
another function key instead of the entry of a new angle 

value causes the former rotation angle to be retained. 
The elapsed CPU time is constantly displayed on the 

screen. When the program is unloaded two sounds are 
heard from the display unit. The user can terminate the 
program at any time. The present version is twice as fast 
as the old GPAK version. 

References 

IBM Systems Reference Library (1971). System~360, 
Graphic Programming Services for FORTRAN IV. Form 
C27-6932. 

JOHNSON, C. K. (1965). ORTEP. Report ORNL-3794. Oak 
Ridge National Laboraiory, Oak Ridge, Tennessee, 
USA. 

NORD, A. G. (1971). J. Appl. Cryst. 4, 196-201. 
WOLPE, H. et al. (1966). An Online System/360 Graphic 

data processing subroutine package with realtime 2250 
input and display. IBM Corp., Kirkeby Center, Los 
Angeles, California, USA. 

Crystal  log raphers 

Dr. M. E. Straumanis,  Professor Emeri- 
tus of Metallurgical Engineering and 
Senior Research Investigator in the 
Graduate Center for Materials Research 
died at his home on March 16, 1973. 
He had been on the Rolla campus of the 
University of Missouri for 26 years. 

Graduated from the University of 
Latvia in 1925 as chemical engineer, he 
early gained recognition for his ap- 
proach, still used today, to the study of 
metal corrosion. Associated with the 
University of Latvia until i944, he in- 
troduced X-ray diffraction techniques 
there after being introduced to them 
during a 1931 study period at the Kaiser 
Wilhelm Institut ffir Metallforschung. 
The Straumanis method of precision 
lattice-parameter measurements was 
developed some three years later. 

Ascholarship memorial fund has been 
established in his name. Further infor" 
mation may be obtained from Professor 
William J. James, University of Mis- 
souri, Rolla, Missouri 65401, U.S.A. 

Dr Gen Shirane and Dr John D. Axe 
of the Brookhaven National Laboratory 
have received the second Bertram 

Eugene Warren Diffraction Physics 
Award for their work on the dynamics of 
solid-state phase transformations, em- 
ploying inelastic neutron scattering. The 
Award is made every three years for 
outstanding work during the preceding 
six-year period in the physics of solids 
or liquids using X-ray, neutron, or elec- 
tron diffraction techniques. 

Professor G. A. Jef f rey,  University of 
Pittsburgh, has been appointed a Co- 
editor of, Acta  Crys ta l lograph ica  with 
effect from 1 August 1973. 

Book Rev iews 
Works intended for notice in this column should 
be sent direct to the Book-Review Editor (M. 
M. Woolfson, Physics Department, University 
of York, Heslington, York Y01 5DD, England). 
As far as practicable books will be reviewed in 
a country different from that of publication. 

The crystal chemistry and 
physics of metals and al- 
loys. By W. B. PEARSON. Pp.xix 
+806. New York: Wiley Inter- 
science, 1972. Price £ 13.80. 

In an illuminating preface Professor 
Pearson argues that metal structures 

have been treated as poor relations in 
most books on crystal chemistry. The 
discussions that have been given in the 
past seldom extend beyond f.c.c., 
h.c.p, and b.c.c.. However, nearly 
seven hundred metal structures have 
now been reported and a coherent 
treatment is overdue. This substantial 
and valuable book, the first monograph 
of its kind in the English language, 
provides such a treatment. 

The book's 800 pages are divided 
into a preface, a 'pre-chapter' entitled 
'Jargon' and 11 regular chapters; there 
are 557 figures, 63 tables and 852 
references (organized at the end of 
each chapter), also full subject and 
formula indexes. There is no separate 
author index. The term 'metals and 
alloys' is used in a broad sense and solid 
solutions and many metal borides, 
carbides, nitrides and oxides are in- 
cluded in addition to metals and inter- 
metallic compounds. In the first six 
chapters the various factors influencing 
the stability of alloy phases are discussed 
in a systematic manner, starting with a 
summary of the crystal chemistry of 
metals and alloys and proceeding 
through discussions of geometrical, 
chemical-bond, electrochemical and 
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energy-band factors. There follows a 
critical treatment of the various concepts 
of atomic size, which includes detailed 
comparison of theory and experiment. 
The crystal chemistry of metalloids and 
semi-conductors follows, an area in 
which Professor Pearson's own contri- 
butions are well known. 

The remaining two-thirds of the book 
are given to description and classification 
of the known metal structures. The 
classification used is based in the first 
instance on the various possible arrange- 
ments of layer networks of atoms, with 
atomic coordination used as the second- 
ary criterion. Of the 660 structures con- 
sidered, 590 can be included in this 
scheme, the remainder being relegated 
to the final chapter on 'Idiosyncratic 
Structures'. The descriptions of the 
individual structures are necessarily 
brief but well illustrated and well 
coordinated with similar structures. This 
classified catalogue will undoubtedly 
become an essential part oi:the reference 
literature of crystal chemistry. 

The level of attack is high and there is 
little repetition of standard material; the 
approach throughout is physical rather 
than mathematical. The style is clear but 
tightly argued. The structures of metals 
and alloys are seldom determined by a 
single type of interaction and thus it is 
more difficult to account for them than 
for structures where a particular inter- 
action clearly dominates; also their 
geometries are often intricate. Con- 
sequently the demands on the reader 
are sometimes considerable. 

The book is very well produced, the 
type is clear and the illustrations and 
tables are excellent. The treatment is 
thorough, up-to-date (references run 
to 1970) and comprehensive. The only 
accidental omission of an apposite 
reference that I noted was Fasiska & 
Jeffrey on cementite rActa Cryst. (1965). 
19, 463-471 ]; however, I do regret the 
(doubtless deliberate) omission of ref- 
erences to the pre-chapter on 'Jargon'. 
There are a few minor printing errors 
but none of these will cause any dif- 
ficulty. I found one word ('premption', 
pp. vii, ix) unfamiliar both to me and, 
more significantly, to Webster's New 
International Dictionary. 

Thus this is a book that can ,be recom- 
mended to knowledgeable people in the 
field as a full and critical summary of 
current knowledge; beginners will find 
it useful after some preparatory reading. 
Scientists who are interested in metal 
structures in their own right or as the 
basis for understanding and explaining 
properties will find Pearson's mono- 

graph an indispensable source of facts 
and ideas for many years to come. 
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C r y s t a l  l i s a t i o n .  2-e i, i3~aHFle. ~]]~Tg. 
Y .  MaJ/J-IHHa (J. W. MUL.LIN, 2r id 
edi t ion).  CTPaHm[ 480 .  Lon-  
don"  Bu t te rwor ths ,  1972.  ~eHa 
£ 12.00.  

B /4HTeHCHBHOM n o T o x e  J~HTepaTypr~ 
n o  p o c T y  KpaCTannOB XH/4ra npoqbec-  
c o p a  KopoJ~eBcxoro  x o n n e ~ a  B JIOH- 
~OHe, ~ .  Y. Mannnna, 3aH/4MaeT 
BnonHe onpeRen6HHOe MeCTO - OHa 
nocBaLUeHa MaCCOBO~ xpr~cTa~nn3attI~H 
/4 p o c T y  Kp/4cTannOB paCTBOpOB. H a  
aTO~ OCHOBe Kn~ra  B/43BeCTHO~ c T e n e n ~  
o6~,e~I~nfleT x a x  n c c n e R o a a n n a  n o  pocTy  
MOHOKp/4CTannOB, TaK /4 1"10 npoL~eccaM 
MaCCOBO~ Kpr~cTannI~3attr tH. ~ T y  OCO- 
~eHHOCTb XHMF/4 c n e R y e T  oIXeHHTb 
BeCbMa BBICOKO~ T.K. cnet~/4an~3at~/4~ 
(II0 ~ByM ynoM~IHyTblM H a n p a B n e n n a M )  
He MnHOBana Range TaKyrO cpaBHnTe-  
nbHO y3KyrO O6J~aCTb, xaK o 6 p a 3 o B a a H e  
Kp/4cTa~InOB. BTOpafl BaX~Hafl OTn/4q/4- 
TenbHafl qepTa  MOHorpaqb/4n - B TOM, 

qTO OHa n o c a z m e H a  pocTy  /43 Ha3~- 
TeMnepaTypHb~X (BO~HbIX) paCTBOpOB, 
rOTOpbI~ B noc~eRHee  BpeM~ HanMeHee 
TtttaTenbHO o 6 o c y a c n a e T c ~  B n n T e p a -  
Type  n o  p o c T y  MOHOKp/4cTannOB, /4 
KOTOpbIfi TeM ne MeHee He TO~b~O 
.rlex/4T B OCHOBe MOII~nOH n p o M b i m n e H -  
HOCTH nonyqeHHfl  Kp/4cTan.rlMqecKHX n o -  
pOKOB, HO /4 Ta/4T B cede  12enbi~ p a r  
HHTepecHe~mttx  np/4Htt/4n/4anbHblX Hay-  
qHblX 3ara~toK ( H a n p a M e p ,  B o n p o c  O 
n o r p a H a , m O M  c n o e  aca~XOCTn Ha r p a -  
HaUe c xp /4cTannOM).  

Yace qbopManbHble xapaKTepHcTnX/4 
2 - r o / 4 3 ~ a n n a  CB/4ReTenbCTBytOT O c o n o -  
CTaB/4MOCT/4 HOBOrO MaTep/4ana co  
CTapblM -- KaK nO KOnHqeCTBy, Tax  /4 nO 
3HaaeHn~O. H o s a a  KHara  nMeeT 480 
cTpaHaL~ npOTaB 268 B nepBOM ~3~aHt~H, 
T.e. 6 o n b m e  n e r o  Ha 8 0 % .  F l p a M e p n o  
y~BOHnOCb /4 qrlCnO n /4TepaTypnb~x  
CCbInOX. YBen /4qen t t e  KHHFH n p o / 4 3 o m n o  
3a Ca6T HOBblX pa3~enoB,  l lOCBfllIXeHnblX 

MeXaHr13My p o c T a  KpnCTan21OB ri3 pa -  
CTBOpOB /4 aHant~3y qbn3/4qecxo-XHMHHe- 
CKHX /4 TeXHOnOF/4qeCKHX npotteCCOB, 
onpeRenarOLLt/4x pacnpeRen/4e  x p n c T a n -  
nOB K o a e q n o F o  n p o ~ y K T a  no  pa3MepaM.  
HOBbI~ MaTeptIafl  x o p o u l o  COtI2/eH~H CO 
cTapb~M B eR/4Hoe u e n o e .  B l<Hnre nOgB/4- 
n c a  Taxx~e t teJ lbI~ PgR HOBblX n a p a r p a -  

~bOB, rlOCB$II/_~eHHblX CBOMCTBaM Kp/4cTan-  
nOB, /4X HecoBepmeHCTBaM, cTpyKType  
paCTBOpOB. Oc06eHHO c n e ~ y e T  OTMe- 
THTb g o 6 a B n e m [ e  6 o a e e  qeM 30 HOBblX 
cTpaHnLt C Ta6~rIttaMri,  r~te c o 6 p a H b I  
gaHHble,  /4eo6xo~taMb~e Kam~oMy rlc- 
c n e n o B a T e n r o  p o c T a  n3 paCTBOpOB: 
paCTBOpHMOCT/4, npo/43BegeHt t f l  paCTBO- 
pnMOCTn,  aKTHBHOCTH, TennOTbl  p a -  
CTBOpeHHa, naOTHOCTa paCTBOpOB, KO- 
3~C])MI2HeHTbl Z H ~ y 3 H / 4  H B$13KOCTH I4 
T.R. 

B HOBblX p a 3 ~ e n a x ,  IIOCBJ:III.~eHHbIX 
MexaKa3My rI KnHeTnKe Kp/4cTann/43- 
aLtml, o T p a ~ e H b I  nocne~Hlae  Bam- 
Hef imne  pe3ynbTaTbl  B ~ccneRoBaHrIa  
p o c T a  MOHOKpncTanaOB. 3TO HOBble 
RanHb]e 0 n o c n o ~ n o M  rI cnHpanbHOM 
pocTe ,  06pa30saH/4/4 yRapabIX Bonn  
IInOTHOCT/4 c T y n e H e ~ ,  3aBHC/4MOCTH 
CKOpOCTe~ p o c T a  r p a H e n  OT nepecb i -  
LL~eH/4~ paCTBOpa, Bfl/4flHHfl np/4Mece~ Ha 
X/4HeTHKy pocTa .  B /4OBblX n a p a r p a q b a x  
KHHr/4 6 0 n e e  nocneRoBaTenb/40  o c y m e -  
CTBaaeTCa n o n b i T x a  c03~ taaaa  egnHO~ 
rapTUHb!  p o c T a  Kp/4cTaanHaecx/4x r p a -  
HeR, n~.M/4TapyeMoro xax  Rnqbqby3rle~ B 
norpaHtl t lHOM cnoe ,  TaK /4 y n o M n H a -  
BIIIHMMCfl BbILUe KttHeTrI~IeCKHM/4 n p o -  
t t eccaMm OqeHb xopoILIO, qTO aBTOp 
IIpHBORHT 3aBHCnMOCTH cKopocTe~  
p o c T a  KpHcTannOB OT cxopoCTtl  RBH~e-  
Hnll paCTBOpa, p a 3 M e p a  KpHCTa~na n 
qbaKTOpOB Terlno-  /4 Maccor IepeHoca .  
~TO 3aBHCHMOCT/4, BamHbIe  KaK rip/4 
Bb lpa l l t aBaHHH MOHOKpHCTanYlOB, TaK n 
Oco6eHHO n p a  MaCCOBO~ x p g c T a n -  
flH3att/4n. 3~tecb, B qaCTHOCTH, npHBe- 
ReHb! pe3ynbTaTb!  aBTopa  H e r o  CoTpy-  
RHHKOB /40 /4CC;IeROBaH/410 KHHeTHqe- 
cKoro ,  RHqbqby3aOHHOrO n c M e m a H n o r o  
pe>KHMOB p o c T a  KBaCttOB, TeMnepa-  
TypHo~  3aBHCHMOCT/4 cKopocTe~  pOCTa, 
yCTaHOBneHHIO Kon/4qeCTBeHHO~ CBZ314 
K/4HeTI4KH p o c T a  MOHOKpHCTaIIYIOB H 
MaCCOBO~ KpHCTannH3at tnH.  ) K a n b  
TOJIbKO, qTO aBTOp He ~tayl CBO~K/4 
K n H e T / 4 t l e c K n x  3aKOHOB p o c T a  p a 3 y l n q -  
I-IbIX BeILIeCTB /4 COOTBeTCTByIOmHX 
KHHeT/4qecK/4X KO3qb~HIXHeHTOB. BO3- 
MOmHO, 6bInO 6bl x o p o m o  6 o n e e  
noRpo6HO n3JIO~nTb ana~In3  ~bopM 
p o c T a  Ha OCHOBaHI4/4 TeopHrl P B C .  
CpaBI-IHTenbHO M a n o  MecTa yReneHo 
o 6 p a 3 o B a H i ~ r o  Red~eKTOB B Kp/4cTannax 
np/4 pocTe  /43 paCTBOpOB (pa3Ren  
'BKnlOqeHHfl ' ,  KOHeqHO, He r t c q e p n b i B a e T  
Been  CnO~HOCTFI 3TOH n p o 6 n e M b 0 .  

Bec~,Ma yMeCTHO o6cymReH/4e B KHHFe 
OCTBanb~OBa co3peBaHrlg xprIcTa~IJIOB. 
B CBfl3H C n p o 6 n e M o ~  co3peBaH/4n aBTOp 
ynOMHHaeT H 06  yKpynHeHH/4 oca~tKOB 
n o r  ~e~iCTBHeM nep /4oRHqecxoro  H3Me- 
HeH/4Z TeMnepaTypb[  ( n e p e c s i m e H ~ ) ,  
XOTOpOe, nO-B/4R/4MOMy, p a 6 o T a e T  r o -  
pa3Ro  6 o n e e  MOmnb!M o 6 p a 3 o M ,  'ieM 
noBepXHOCTHaS 3Heprn~.  K c o z c a n e n m o ,  
£taHHblX 0 6  3TOM ot leHb Ba)IgHOM H n o x a  
*/TO lInOXO nOHflTOM n p o u e c c e  B x H n r e  
IIOqTH HeT. 

OTnHt InTenbHaf l  Oco~eHHOCTb CTt:Infl 
II3flO~eHH~l HayHHblX H T e x H o n o r / 4 H e -  
CKnX B o n p o c o B  -- cTpeMnerlr le  ycTa -  
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