Hull gives an unusually coherent ac-
count of the succession and filiation of
ideas, at the expense of particulars on
experimental science. One of his great-
est concerns is “the contrast between em-
pirical and a priori methods,” and in
comparing the Alexandrian and Athen-
ian periods, he gives credit to both, de-
claring, “The triumph of empiricism
was necessary for science. But specula-
tion was an essential first step . . .”
(page 124). His comparison of these two
periods is especially interesting. He
points out with unusual clarity their
philosophic differences and attributes
them to the influence of the sophists and
the neglect of Plato at Alexandria.

Particulars get even shorter shrift in
his treatment of the last two centuries;
important experimental scientists (Black,
Liebig, and Michaelson) and even
whole sciences (acoustics) get lost. The
18th century is not lost, as it appears
to be, for it is considered in the chapter
entitled “Other developments in the 16th
and 17th centuries”! But, notwithstand-
ing the brevity, the main lines of recent
scientific thought are well discussed, and
perhaps better elucidated because of the
omissions, for significant particulars are
brought in cogently to illustrate the ar-
gument.

Hull has begun his work with a dis-
claimer of any intention of dealing with
technology. The scientist will therefore
be surprised to find himself referred to
on the first and last pages (but appar-
ently nowhere in between!) as a “tech-
nician.” This slip, if such it be, may be
connected with the author’s concern
“that men of science shall have more in
common with other men of thought. Per-
haps then they will have less to do with
men of power” (page 325). Hull be-
lieves history to be useful to the accom-
plishment of this laudable aim, but not
just any history. “Let everyone know the
history of his own subject” (page 325).
A scientist could do much worse than to
begin with Hull’s book.

RoBerT P. MULTHAUF
Smithsonian Institution

Fundamentals of Advanced Missiles.
Richard B. Dow. Wiley, New York;
Chapman and Hall, London, 1958.
xvi +567 pp. Illus. $11.75.

In the preface to this book Dow de-
scribes his objective as “. . . a compre-
hensive treatment of the subject that will
present fundamentals in broad perspec-
tive but without emphasis on any one
type of system.” In view of the enor-
mous breadth of the field covered and
despite the obvious difficulty of avoiding
any reference to information covered by
military security restrictions, he has sub-
stantially achieved his objective by com-
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pressing a fairly comprehensive treat-
ment into one volume of only 555 pages.
If there is to be any criticism of this
work, it must be on the matter of thor-
oughness rather than comprehensiveness.

Following a brief historical introduc-
tion, the book begins in earnest with a
mathematical treatment of flight kine-
matics, based primarily on geometric
considerations. The second chapter, en-
titled “Application of fluid mechanics
to acrodynamics and propulsion,” con-
tinues the development of kinematics
into the area of fluid flow and thermo-
dynamics. It continues with an easily un-
derstandable treatment of shock waves
and then goes on to discuss rocket and
ram-jet engines, ending with an ex-
tremely abbreviated scction on propel-
lants and combustion.

The author seems almost to have gone
out of his way to avoid introducing New-
ton’s laws of motion until the last pos-
sible point in the book. The laws appear
at the beginning of chapter 3, under the
general heading “Dynamics.” The re-
mainder of this chapter develops the
aerodynamics of bodies, wings, and com-
posite configurations and discusses such
subjects as maneuverability, aerody-
namic heating, range computations, dy-
namic stability, and automatic flight
control systems.

Although a skilled statistician or oper-
ations analyst would undoubtedly con-
sider the chapter on “Application of
probability and statistics” to be rather
elementary, I thought it to be one of the
more valuable sections of the book. The
subject is one about which many engi-
neers working in the field of missiles and
space vehicles seem to be poorly in-
formed. Although still in the nature of
an introduction, this part of the book
covers many important elements of sub-
ject matter, using well-selected illustra-
tions from fields of guided-missile engi-
neering such as lethality, accuracy, re-
liability, and signal-to-noise ratio.

Succeeding chapters on microwaves,
infrared radiation, and radar will be in-
teresting primarily to those who have
had little previous opportunity to study
such phenomena and their applications
to guided missiles. Chapter 8, on guid-
ance, tends to be more descriptive than
the previous chapters and therefore ap-
pears to suffer even more from the re-
strictions imposed by security consider-
ations.

The final chapter considers complete
guided-missile systems and outlines
the engineering of such systems. This
chapter should be valuable for the same
reason that chapter 4 is valuable—
namely, that not enough engineers and
managers in the guided-missile business
understand what is involved in true sys-
tem-design work.

Perhaps the most accurate over-all
summarization of Fundamentals of Ad-

vanced Missiles is that the book is
neither to be regarded as a complete
and thorough work on most of the sub-
ject matter it purports to cover, nor is
it brief enough to be considered as a
handbook. For reasons of security, no
doubt, the illustrations are generally
taken from obsolete equipment, such as
the SCR-584 radar and the V-2 rocket.
The student who is beginning for the
first time to study seriously any of the
disciplines involved would be better ad-
vised to use standard textbooks in phys-
ics, chemistry, and mathematics, rather
than this composite work; however, as a
text for a review or refresher course
offered to graduate engineers and others
already working in the field, this single-
volume introduction should be very suit-
able.

RicHArRD W. PoORTER
General Electric Company, New York

Traité de Paléontologie. L’origine des
mammiféres et les aspects fondamen-
taux de leur évolution. part 6, vol. 2,
Mammiféres (évolution). Jean Pive-
teau, Ed. Masson, Paris, 1958. 962 pp.
Illus. Cloth, F. 16,500; paper, F.
15,500.

The second volume of part 6 of the
Traité de Paléontologie is the first of the
two volumes on fossil mammals (other
than primates) to appear. It includes
consideration of the majority of the
eutherian orders; essentially, only the
Cetacea, Carnivora, and Artiodactyla
among the eutherian orders and the non-
eutherian mammals are reserved for the
as yet unpublished first volume.

A number of paleontologists collabo-
rated in getting out this extremely use-
ful reference manual: Lavocat, Decha-
seaux, Vaufrey, Viret, Saban, Hoffstetter,
Guth, and Schaub, as well as Piveteau,
contributed significant portions. The or-
dinal divisions follow essentially the
classical arrangement, although the se-
quence of treatment (not truly signifi-
cant), is at variance with the convention
represented, for example, in Simpson’s
classification. Classification within the
orders follows, of course, the interpreta-
tions of the collaborators; thus, for ex-
ample, Lavocat’s arrangement of the
condylarths closely follows that of Simp-
son, and Viret’s handling of the perisso-
dactyls follows Simpson’s with but minor
differences. On the other hand, Schaub’s
treatment of the rodents and Saban’s di-
visions of the Insectivora exhibit signifi-
cant modifications.

The taxonomic entities, including gen-
era and higher categories within the
orders, are treated in an encyclopedic
manner, so far as the more important
diagnostic or distinguishing features are
concerned, and the work is profusely
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illustrated, for the most part with the
original illustrations used by the various
investigators. Nevertheless, the magni-
tude of the undertaking, covering as it
does 26 orders of mammals in a single
volume, precludes the possibility of ex-
haustive treatment, and many genera are
not considered. Moreover, although the
manual has the descriptive title “L’ori-
gine des mammiféres et les aspects fon-
damentaux de leur évolution,” volume 2
is rather largely a syllabus of descriptive
morphology; the amount of interpreta-
tion about development and affinities in-
cluded in each of the chapters covering
the orders varies somewhat, according to
the writer. In view of the fact that the
treatise is intended to serve as a manual,
it is, of course, proper that the amount
of interpretation and speculation in-
cluded should be judiciously balanced
against the amount of factual informa-
tion, as it is here, so that the text can
better stand the test of time.

An interesting feature that Piveteau
has included is a discussion, with certain
examples, of primitive man’s portrayal
of Pleistocene mammoths, horses, and
rhinoceroses, as represented, for exam-
ple, on wood, on ivory, and on cavern
walls, principally in France. Particularly
noteworthy, moreover, is the addition of
a section by Dechaseaux on endocranial
casts, to most of the chapters covering
the various orders. Interesting new ma-
terial is illustrated for certain groups, as
is certain material which had been pre-
viously described by Edinger and others.

The coverage of the manual is world-
wide, and it would appear that full ad-
vantage has been taken of the more im-
portant literature. The approach is
rather different from that in Scott’s
Land Mammals of the Western Hemi-
sphere, quite apart from the latter’s ob-
vious geographic restriction. This volume
is more nearly comparable to Zittel’s
Text-book of Palaeontology, although it
is much more comprehensive and, of
course, up to date.

C. Lewis GaziN
U.S. National Museum,
Smithsonian Institution

National Advisory Committee on Re-
search in the Geological Sciences,
Canada, FEighth Annual Report,
1957-58. Geological Survey of Can-
ada, Ottawa, Canada, 1958. 165 pp.
$0.50.

The Advisory Committee has three
purposes: “to stimulate and co-ordinate
geological research carried on in Can-
ada; to suggest research projects that
should receive attention; and to aid in
having these projects undertaken.” The
committee does not carry on research;
its function is to stimulate research by
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the universities, by the federal and pro-
vincial departments of mines, and by
other organizations equipped for the
work.

The first part of this report gives a
summary of the work of the committee
for the period 1 Sept. 1957 to 31 Aug.
1958. The second part contains the re-
port of the subcommittees covering the
different fields of the geological sciences.
Members of the committee and of each
subcommittee are listed.

The annual survey of current geologi-
cal research in Canada, compiled by
I. F. Henderson, is included. This is a
record of research in the universities, in
the federal and provincial departments
of mines, and in other, nonindustrial in-
stitutions. It does not include research
by mining and oil companies. The re-
search projects listed are grouped under
main headings that cover the various
branches of geological science.

The author index lists after each name
the numbers of the projects, as listed in
the survey bibliography, on which the in-
dividual is currently engaged.

Miscellaneous Publications

(Inquiries concerning these publications should be
addressed, not to Science, but to the publisher or
agency sponsoring the publication.)

Accreditation in Higher Education.
Lloyd E. Blauch, Ed. Office of Education,
Washington, 1959 (order from Supt. of
Documents, GPO, Washington 25). 255
pp- Cloth, $2.50; paper, $1.50.

Action for Science under NDEA. Re-
port of an association conference on the
National Defense Education Act of 1958.
National Science Teachers Assoc., Wash-
ington 6, 1959. 23 pp. Single copy, free.

Aging. A review of research and train-
ing grants supported by the National In-
stitutes of Health. G. Halsey Hunt and
Stanley R. Mohler. National Institutes of
Health, Bethesda, Md., 1958 (order from
Supt. of Documents, GPO, Washington
25). 50 pp. $0.35.

Amphibians and Reptiles of Southern
Florida. Bulletin of the Florida State
Museum, Biological Sciences, vol. 3,
No. 5. William E. Duellman and Albert
Schwartz. Univ. of Florida, Gainesville,
1958. 146 pp. $1.63.

Council of the Indian Institute of Sci-
ences, Bangalore. Forty-Eighth Annual
Report, 1956-57. The Institute, Bangalore
City, India, 1957. 236 pp. This report
provides a list of members of the council
and of the staff, and a summary of the
work in each department.

Ectoparasites of the Cottontail Rabbit
in Lee County, Northern Illinois. Biologi-
cal Notes No. 38. Lewis J. Stannard, Jr.
and Lysle R. Pietsch. 18 pp. 4 Guide to
the Aging of Pheasant Embryos. Biologi-
cal Notes No. 39. Ronald F. Labisky and
James F. Opsahl. 4 pp. Natural History
Survey Division, Urbana, Illinois, 1958.

Educating Children in Grades Four,
Five and Six. Bull. 1958, No. 3. Gertrude
M. Lewis. 222 pp. $1. English Language

Arts in American High Schools. Bull.
1958, No.. 13. Arno Jewett. 128 pp. $0.50.
Office of Education, Washington, D.C.,
1958 (order from Supt. of Documents,
GPO, Washington 25).

The Effect of Fellowships on Accelera-
tion of Ph.D. Attainment. Tech. Rept. No.
14. Lindsey R. Harmon. Office of Scien-
tific Personnel, National Acad. of Sci-
ences—National Research Council, Wash-
ington 25, 1959. 13 pp.

Foote Canyon Pueblo, Eastern Arizona.
Fieldiana: Anthropology, vol. 49, No. 2.
John B. Rinaldo. 152 pp. $4. Three New
Birds from West Africa. Fieldiana: Zool-
ogy, vol. 39, No. 25. Austin L. Rand and
Melvin A. Traylor, Jr. 4 pp. $0.15. Three

- New Birds from the Philippine Islands.

Fieldiana: Zoology, vol. 39, No. 26. Aus-
tin L. Rand and D. S. Rabor. 3 pp. $0.10.
New Species of Fresh-Water Catfishes
from North Borneo. Fieldiana: Zoology,
vol. 39, No. 27. Robert F. Inger and Chin
Phui Kong. 16 pp. $0.40. Chicago Natu-
ral History Museum, Chicago, Ill. 1959.

Highlights of Progress in Research on
Cancer. pt. 1, 1957 ; pt. 2, January—March
1958. Items of interest on program de-
velopments and research studies conducted
and supported January 1957 through
March 1958 by the National Cancer In-
stitute. PHS Publ. No. 623. National Can-
cer Institute, National Institutes of Health,
Bethesda, Md., 1959 (order from Supt.
of Documents, GPO, Washington 25). 54
pp- $0.25. .

Human Tolerance to Prolonged For-
ward and Backward Acceleration. WADGC
Tech.  Rept. 58-267. ASTIA Document
No. AD 155749. Neville P. Clarke and
Stuart Bondurant. 29 pp. The Use of
Color in Coding Displays. WADC Tech.
Rept. 55—471. ASTIA Document No. AD
204214. Donald W. Conover and Conrad
L. Kraft. 16 pp. Wright Air Development
Center, Wright-Patterson Air Force Base,
Ohio, 1958 (order from the Armed Serv-
ices Technical Information Agency, Ar-
lington Hall Station, Arlington 12, Va.).

Migrations in New World Culture His-
tory. Raymond H. Thompson, Ed. Univ.
of Arizona Press, Tucson, 1958. 68 pp. $1.

National Science Foundation, Eighth
Annual Report. For the fiscal year ended
30 June 1958. National Science Founda-
tion, Washington, D.C., 1959 (order from
Supt. of Documents, GPO, Washington
25).°246 pp. $1.

A New Frog of the Genus Telmatobius
from Southern Ecuador. Occasional Pa-
pers, No. 7. Harold E. Munsterman and
Alan E. Leviton. Natural History Museum
of Stanford Univ., Stanford, Calif., 1959.
5 pp.

Post-Graduate Training in the Public
Health Aspects of Nuclear Energy. Fourth
report, Expert Committee. WHO Tech.
Rept. Ser. No. 154. 1958. 55 pp. $0.60.
Hospital Laboratory Services. Second re-
port, Expert Committee. WHO Tech.
Rept. Ser. No. 160. 1959. 30 pp. $0.30.
Expert Committee on Addiction-Produc-
ing Drugs. Ninth report, Expert Commit-
tee. WHO Tech. Rept. Ser. No. 161.
1959. 15 pp. $0.30. Expert Committee on
Malaria. Seventh report, Expert Com-
mittee, WHO Tech. Rept. Ser. No. 162.
1959. 50 pp. $0.60. World Health Organi-
zation, Geneva, Switzerland.
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