
this is a new concept, but its validity 
cannot be evaluated because no sup- 
porting data or references are given. 

A major surprise is the report that 
vacuum annealing of commercially 
pure and alpha titanium alloys renders 
them subject to notch-impact embrittle- 
ment over a period of years, presum- 
ably as a result of absorption of hy- 
drogen from water vapor at room 
temperature on the active titanium sur- 
face resulting from vacuum annealing. 
This implies that a clean titanium sur- 
face can reduce water vapor at room 
temperature. No Western information 
supports this startling report. A great 
deal of vacuum-annealed commercial 
titanium is being produced in the 
United States for use in chemical 
equipment. One may be sure that 
there will be some scurrying around 
our titanium plants to find some well- 
aged material on which to check the 
Russian report. I am inclined to dis- 
count the validity of the report be- 
cause a titanium dioxide film forms 
rapidly on titanium surfaces, and af- 
ter a short time there should be little 
difference between a vacuum-annealed 
or non vacuum-annealed surface. The 
book does not cover the more recent- 
ly discovered effect that cooling alpha 
titanium through the hydride precipi- 
tation field under stress results in hy- 
dride platelets precipitating normal to 
the applied tensile stresses. Hydride 
precipitated in such a way is more 
embrittling than the normal random 
precipitation. 

There are few comments that one 
can make about a book like Phase 
Diagrams of Titanium Alloys (Israel 
Program for Scientific Translations, 
Jerusalem; Davey, New York, 1965. 
318 pp., $15.25), by E. K. Molcha- 
nova, except to say whether or not it 
provides a complete and accurate sum- 
mary of the available literature in a 
readily accessible form. Molchanova's 
book, which was translated from the 
second Russian edition by A. Hal- 
breich, N. Kaner, and M. Statter and 
which is an updating of the book 
by Molchanova and Glazunov (1954), 
does not appear to do this very well, 
although the information on constitu- 
tion is supplemented by data on met- 
astable phases formed in heat treat- 
ment, and includes ternary alloy sys- 
tems as well as binary. The data on 
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brought the binary phase diagram lit- 
erature up to 1956 and 1957. The 
Defense Metals Information Center at 
Battelle Institute's Columbus labora- 
tories brought the literature on binary 
and ternary titanium phase diagrams 
up to September 1960. 

The situation on titanium phase dia- 
grams is in a muddle as a result of 
controversy over the constitution of 
the titanium-aluminum (Ti-Al) sys- 
tem, where a sluggish. ordered phase 
forms in the terminal hcp alpha-phase 
field. Aluminum is the most important 
alloying element in titanium alloys, 
and is a constituent in most commer- 
cial alloys. Thus, information about 
the existence of the ordered phase in 
alpha titanium is crucial to a good 
understanding of the metallurgy of 
titanium alloys. It was disappointing, 
therefore, to find inadequate and super- 
ficial coverage of the controversial 
Ti-Al system in Molchanova's book 
where only passing reference is made 
to the subject. The 1956 diagram of 
Sagel, Schulz, and Zwicker is pre- 
sented, with only citations to the more 
recent work. 

In addition to information on con- 
stitution, the book gives data on the 
mechanical properties, some physical 
properties (resistivity), and chemical 
properties (oxidation). This is certain- 
ly desirable. I checked a number of 
well-known cases, and it appears that 
important American references on me- 
chanical properties have been over- 
looked or disregarded. The phase dia- 
grams are grouped according to type 
of diagram rather than in a useful 
alphabetical arrangement. This may be 
appealing scientifically, but it makes 
the book much more difficult to use 
as a reference source. 

Despite its limitations, the phase dia- 
gram book contains very useful infor- 
mation and, along with Hydrogen in 
Titanium, deserves a place in the li- 
brary of engineers and scientists who 
are concerned with titanium metal- 
lurgy. 

R. I. JAFFEE 
Metal Science Group, 
Battelle Memorial Institute, 
Columbus, Ohio 43201 
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The first four parts of this monu- 
mental work, Fishes of the Western 
North Atlantic, were reviewed in Sci- 
ence on 7 May 1965 (Science 148, p. 
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834). This fifth part, Order Iniomi, 
Order Lyomeri (Sears Foundation for 
Marine Research, Yale University, New 
Haven, Conn., 1966. 662 pp., $27.50), 
contains accounts of two major groups 
of soft-rayed fishes of the area extend- 
ing from Hudson Bay to the Amazon 
and from the mid-Atlantic east of Ber- 
muda to the estuaries of the coastal 
plain. 

Most of the volume is devoted to 
the order Iniomi, a group of offshore 
species known mainly by ichthyologists, 
except for the lizard fish and allied 
species found along the tropic and tem- 
perate coasts. 

The order Lyomeri, which is dis- 
cussed in the final portion of the book, 
is a small group of bizarre deep-sea 
creatures of extraordinary form. The 

major part of the volume is the work 
of the editor-in chief, Giles W. Mead; 
the other portions were prepared by 
nine collaborating ichthyologists: Wil- 
liam W. Anderson, Frederick H. Berry, 
James E. Bohlke, Rolf L. Bolin, Jack 
W. Gehringer, Robert H. Gibbs, Jr., 
William A. Gosline, N. B. Marshall, 
Robert Rofen, and Norman J. Wili- 
movsky. Parts 6, 7, and 8 will be pub- 
lished in future years to complete the 
work. 
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troduction to automatic computing" by 
S. Gill; "List programming" by P. M. 
Woodward; "Programming" by D. W. 
Barron and C. Strachey; "Artificial lan- 
guages" by J. M. Foster; "AX-calculus 
,approach" by P. J. Landin; "A survey of 
non-numerical applications" by S. Gill; 
"Theorem-proving in computers" by D. 
C. Cooper; "Game-playing and game- 
learning automata" by D. Michie; and 
"Information retrieval and some cognate 
computing problems" by R. M. Need- 
ham. 
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1966. 623 pp. Illus. $8.50. 

College Chemistry. J. Nelson Shaw. 
Merrill, Columbus, Ohio, 1966. 511 pp. 
Illus. $8.25. The Merrill Physical and In- 
organic Chemistry Series, edited by Theo- 
dore L. Brown. 
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NEW OPERATIONAL AMPLIFIER 

...COMPACT ELECTROMETER, TOO! 
Keithley Model 300 

This economical little package is a true electrometer operational 
amplifier. It combines more than 1014 ohms input resistance, 
less than 5 x 10-14 ampere offset current and ultra-low current 
drift of 10-15 ampere per day into a precise single-ended output 
design that meets demands in conditioning signals as low as 10-14 

ampere. IECompletely shielded, the 300 is a simple-to-use, easy 
mounting plug-in module. An output voltage of 11 volts at 11 ma is 

provided. Works to specs on unregulated supplies from +16 to i25 

volts, at+25 ma or-8 ma. IFor experiments or systems requiring 
extraordinary conditioning of small current signals, the Model 300 
is the finest operational amplifier on the commercial market. 

Particularly for researchers in automated R & D, designers and 

producers of process or production control equipment. I Ask your 
Keithley engineer for a demonstration. But read our technical 

engineering note first. It's yours by dropping us a line. 
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NEW! First 

meter with pH 

plus MV for 

only $184 

NEW! First 
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only $184 

If you do simple, routine pH and 
millivolt measurement, here's all 
the instrument you need-the new 
Coleman Metrion IV. It measures 
0-14 pH, plus millivolts in any 1400 
mv range, from + 1400 mv to -1400 
my. Automatic titrator circuit; man- 
ual temperature compensator; and 
a mirrored meter that's as wide as 
the instrument itself. Accurate to 
:= 0.05 pH. 

or pH alone for 

20% less 
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The new Coleman Metrion III is 
designed for maximum economy in 
routine pH work. It's the same as 
the Metrion IV, above-but without 
millivolt readings, titrator circuit or 
mirrored scale. Same wide meter. 
Same accurate readings, to A 0.05 
pH. The temperature compensator is 
on the back. Contact your lab supply 
dealer for either of these rugged new 
pH instruments. 
Send for bulletin SB-303. 
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Combinatorial Group Theory: Presen- 
tations of Groups in Terms of Generators 
and Relations. Whilhelm Magnus, Abra- 
ham Karrass, and Donald Solitar. Inter- 
science (Wiley), New York, 1966. 456 pp. 
Illus. $15. Pure and Applied Mathematics 
Series, edited by R. Courant, L. Bers, 
and J. J. Stoker. 

The Concepts of Classical Thermody- 
namics. H. A. Buchdahl. Cambridge Univ. 
Press, New York, 1966. 235 pp. Illus. 
$8.50. 

La conversion des energies. Regis 
David. Presses Universitaires de France, 
Paris, 1966. 128 pp. Illus. Paper. 

Correlation Equations for Statistical 
Computations. Aristarkh Konstantinovich 
Mitropol'skii. Translated from the Russian 
by Edwin S. Spiegelthal. Consultants Bu- 
reau, New York, 1966. 111 pp. Illus. 
$9.50. The Russian text for this transla- 
tion was prepared by the author in 1965 
and is based on chapter 7 of his book 
Tekhnika Statisticheskikli Vychislenii (Mos- 
cow, 1961). 

Dipole Radiation in the Presence of a 
Conducting Half-Space. Alfredo Baios, 
Jr. Pergamon, New York, 1966. 263 pp. 
Illus. $11. International Series of Mono- 
graphs in Electromagnetic Waves, vol. 9, 
edited by A. L. Cullen, V. A. Fock, and 
J. R. Wait. 

Differential Equations: Stability, Oscilla- 
tions, Time Lags. A. Halanay. Translated 
from the Rumanian edition (Bucharest, 
1963). R. Bellman, Translation Ed. Aca- 
demic Press, New York, 1966. 542 pp. 
Illus. 156s. Mathematics in Science and 
Engineering Series. 

Direct Methods of Qualitative Spectral 
Analysis of Singular Differential Oper- 
ators. I. M. Glazman. Translated from 
the Russian edition (Moscow, 1963) by 
IPST Staff. Israel Program for Scientific 
Translations, Jerusalem; Davey, New 
York, 1965. 244 pp. Illus. $14. 

Einstein's Unified Field Theory. M. A. 
Tonnelat. Translated from the French 
edition (Paris, 1955) by Richard Akerib. 
Gordon and Breach, New York, 1966. 198 
pp. Illus. $10. 

Elements of Steelmaking Practice. John 
D. Sharp. Pergamon, New York, 1966. 
256 pp. Illus. Paper, $3.95. The Common- 
wealth and International Library. 

A First Course in Abstract Algebra. 
Hiram Paley and Paul M. Weichsel. Holt, 
Rinehart, and Winston, New York, 1966. 
350 pp. Illus. $8.50. 

Fluid Dynamics. James W. Daily and 
Donald R. F. Harleman. Addison-Wes- 
ley, Reading, Mass., 1966. 464 pp. Illus. 
$12.50. 

Fluorocarbons and Their Derivatives. 
R. E. Banks. Oldbourne Press, London; 
Davey, New York, 1966. 167 pp. Illus. 
$6. Oldbourne Chemistry Series. 

Fundamentals of Chemistry: A Modern 
Introduction. Frank Brescia, John Arents, 
Herbert Meislich, and Amos Turk. Aca- 
demic Press, New York, 1966. 832 pp. 
Illus. 70s. 9d. 

Fundamentals of Display Systems. Harry 
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demic Press, New York, 1966. 832 pp. 
Illus. 70s. 9d. 

Fundamentals of Display Systems. Harry 
H. Poole. Spartan Books, Washington, 
D.C., 1966. 413 pp. Illus. $20. 

Gaussian Quadrature Formulas. A. H. 
Stroud and Don Secrest. Prentice-Hall, 
Englewood Cliffs, N.J., 1966. 384 pp. 
Illus. $14.95. 
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Gaussian Quadrature Formulas. A. H. 
Stroud and Don Secrest. Prentice-Hall, 
Englewood Cliffs, N.J., 1966. 384 pp. 
Illus. $14.95. 

General Chemistry. John Arrend Timm. 
McGraw-Hill, New York, ed. 4, 1966. 
655 pp. Illus. $8.95. 

General Climatology. Howard J. Critch- 
field. Prentice-Hall, Englewood Cliffs, N.J., 
ed. 2, 1966. 432 pp. Illus. $11.95. 

Geochemistry of Beryllium: And Ge- 
netic Types of Beryllium Deposits. A. A. 
Beus. Translated from the Russian edition 
(Moscow, 1960) by F. Lachman. Lincoln 
R. Page, Ed. Freeman, San Francisco, 
Calif., 1966. 411 pp. Illus. $15. 

Growth of Crystals. vol. 4. A. V. Shub- 
nikov and N. N. Sheftal', Eds. Translated 
from the Russian (Moscow, 1964). Con- 
sultants Bureau, New York, 1966. 214 pp. 
Illus. $20. Forty-two papers on the fol- 
lowing topics: Experimental Studies (15 pa- 
pers); Growth of Monocrystals and Aux- 
iliary Studies (15 papers); Survey Work 
and Growth Methods (5 papers); Reviews 
(4 papers); Miscellaneous (2 papers) and 
Diary (1 paper). 

Handbook of Generalized Gas Dynam- 
ics. Robert P. Benedict and William G. 
Steltz. Plenum Press Data Division, New 
York, 1966. 253 pp. Illus. $12.50. 

Handbook of Thermionic Properties. 
Electronic work functions and Richard- 
son constants of elements and compounds. 
V. S. Fomenko. G. V. Samsonov, Ed. 
Translated from the Russian. Plenum 
Press, New York, 1966. 159 pp. Illus. 
$12.50. 

Handbook of Vacuum Physics. vol. 1, 
Gases and Vacua. Pts. 4 to 6; pt. 4 by 
E. Thomas; pt. 5 by J. D. Swift; pt. 6 
by H. G. NNller. A. H. Beck, Ed. Per- 
gamon, New York, 1966. 221 pp. Illus. 
Paper, $7.25. 

Heat and Mass Transfer in Capillary- 
porous Bodies. A. V. Luikov. Translated 
from the Russian edition (Minsk, 1961) 
by P. W. B. Harrison. W. M. Pun, Trans- 
lation Ed. Pergamon, New York, 1966. 
535 pp. Illus. $20. 

Homotopy Theory and Duality. Peter 
Hilton. Gordon and Breach, New York, 
1966. 234 pp. Illus. Paper, $5.95; cloth, 
$11. Notes on Mathematics and its Appli- 
cations Series. 

An Introduction to Coherent Optics 
and Holography. George W. Stroke, Aca- 
demic Press, New York, 1966. 284 pp. 
Illus. 80s. 

Infrared Band Handbook. Suppls. 3 and 
4. Herman A. Szymanski, Ed. Plenum 
Press, New York, 1966. 277 pp. Illus. $15. 

Introduction to Laser Physics. Bela A. 
Lengyel. Wiley, New York, 1966. 327 pp. 
Illus. $8.95. Wiley Series in Pure and 
Applied Optics. 

An Introduction to Probability Theory 
and Its Applications. vol. 2. William 
Feller. Wiley, New York, 1966. 646 pp. 
Illus. $12. 

Introduction to the Theory of Differ- 
ential Equations with Deviating Argu- 
ments. L. E. El'sgol'ts. Translated from 
the Russian edition (Moscow, 1964) by 
Robert J. McLaughlin. Holden-Day, San 
Francisco, 1966. 119 pp. Illus. $6.95. 

Lectures on Matter and Equilibrium. 
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Lectures on Matter and Equilibrium. 
Terrell L. Hill. Benjamin, New York, 
1966. 318 pp. Illus. Paper, $3.95; cloth, 
$9. 

Ligand Substitution Processes. Cooper 
H. Langford and Harry B. Gray. Ben- 
jamin, New York, 1965. 119 pp. Illus. 
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Technical Manual 
explains in detail 
how to use 
Millipore Filters 
for analyzing 
contamination in: 

Hydraulic Fluids 
Aviation Fuels 
Missile Propellants 
Solvents 
Photo Resists 
Plating Solutions 
D. I. Water 
Rinse Waters 
Lubricants 
Reactor Effluents 
Clean Room Air 
Clean Room Garments 
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Smoke and Fumes 

40 pages of illus- 
trated procedures in 
ADM-30 "Detection 
and Analysis of 
Contamination" 
available free of 
charge from i 
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FILTER CORPORATION 
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$8.50. Frontiers in Chemistry, edited by 
Ronald Breslow and Martin Karplus. 

Methods of Quantum Chemistry. M. 
G. Veselov. Translated from the Russian 
edition (Leningrad, 1963) by Scripta 
Technica. S. Chomet, Translation Ed. Aca- 
demic Press, New York, 1965. 193 pp. 
Illus. $7.50. 

Molecules, Crystals, and Quantum Sta- 
tistics. Enrico Fermi. Translated from the 
Italian edition (Bologna, 1934) by M. 
Ferro-Luzzi. Lloyd Motz, Ed. Benjamin, 
New York, 1966. 314 pp. Illus. $12.50. 

Nondestructive Testing. Warren J. Mc- 
Gonnagle. Gordon and Breach, New York, 
ed. 2, 1966. 467 pp. Illus. $25. 

Nouveau Traite de Chimie Minerale. 
vol. 2, pt. 1, Lithium, Sodiumn. A. Chre- 
tein, R. Kohlmuller, P. Pascal and A.-P. 
Rollet. Masson, Paris, 1966. 1086 pp. 
Illus. Paper, F. 185; cloth, F. 197. 

Nuclear Forces. D. M. Brink. Pergamon, 
New York, 1965. 242 pp. Illus. Paper, 
$2.95. The Commonwealth and Interna- 
tional Library. 

OMNITAB: A Computer Program for 
Statistical and Numerical Analysis. Joseph 
Hilsenrath, Guy G. Ziegler, Carla G. Mes- 
sina, Philip J. Walsh, and Robert J. Her- 
bold. Natl. Bureau of Standards, Wash- 
ington, D.C., 1966 (order from Superin- 
tendent of Documents, Washington, D.C.). 
264 pp. Illus. $3. 

Optimal Control Systems. A. A. Fel'd- 
baum. Translated from the Russian edi- 
tion (Moscow, 1963) by A. Kraiman. 
Academic Press, New York, 1965. 462 pp. 
Illus. $16. Mathematics in Science and 
Engineering, edited by Richard Bellman. 

Physical Geography. Michael P. Mc- 
Intyre. Ronald, New York, 1966. 459 pp. 
Illus. $6.50. 

Physique de l'atmosphere. vol. 3, Phe- 
inomianes d'absorption et de diffusio;i dans 
l'atmosphe're. Etienne Vassy. Gauthier- 
Villars, Paris, 1966. 295 pp. Illus. Paper, 
F. 45. 

The Precambrian. vol. 2. Kalervo 
Rankama, Ed. Interscience (Wiley), New 
York, 1965. 462 pp. Illus. $15. Four pa- 
pers: "The Precambrian of Spitsbergen 
and Bj0rn0ya" by Thore S. Winsnes; "The 
Precambrian of the British Isles" by J. G. 
C. Anderson; "The Precambrian of Green- 
land" by Asger Berthelsen and Arne Noe- 
Nygaard; and "The Precambrian of Can- 
ada: The Canadian Shield" by M. E. 
Wilson. 

Principles of Physical Chemistry. Wil- 
liam H. Hamill, Russell R. Williams, Jr., 
and Colin MacKay. Prentice-Hall, Engle- 
wood Cliffs, N.J., ed. 2, 1966. 592 pp. 
Illus. $13.25. 

Problems in Calculus and Related 
Topics. C. R. Jones. Butterworth, Wash- 
ington, D.C., 1965. 200 pp. Illus. Paper, 
$2.50. 

Reaction Mechanisms in Organic 
Chemistry. Bianca Tchoubar. Translated 
from the second French edition (Paris, 
1964) by Scripta Technica. Iliffe, London; 
Elsevier, New York, 1966. 197 pp. 
Illus. $8.75. 
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