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One of a series briefly deseribing GM’s research in depth

When will it wear out?

Most things we know about—and this includes
biological systems—begin to wear out as soon as they
go into service. Survival rates do not follow a Gaussian
distribution. Life is not symmetrical. For the person
concerned with reliability, the problem is to find a
realistic mathematical representation of the wear-out
phase of components.

In a break from classical reliability statistics, GM
Research mathematicians were among the first to use
the relatively little known Weibull distribution function
. . . a remarkable generalized way of handling skewed
distributions by one family of straight lines. To
demonstrate its appropriateness, they ve developed a
number of easy-to-use graphical techniques for planning
and interpreting life tests, fatigue experiments, and
even incomplete field service data. Among

their pioneering contributions:

A new method using median ranks for graphically
describing experimental main effects and interactions;

New ways of slashing test times and optimizing
experimental designs;

A new method (theory of suspended items) for
analyzing endurance data in which some items have
failed and some are still running.

Now an accepted standard in the bearing industry,

their graphic Weibull techniques have filled numerous
papers and two books now on press. It’s one of the ways
GM researchers and engineers are working to bring
improved reliability to both space and earth-

bound hardware.

General Motors Research Laboratories

Warren, Michigan
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Varying one parameter (b) in the Weibull
distribution function allows the characteriza-
tion of many types of reliability phenomena.



To help all beginning star-watchers . . . the
classic of naked-eye observation again avail-

able.

The Friendly Stars by
Martha E. Martin

Revised by Donald Menzel, Harvard Observatory

In any given field of study there are usually one_or
two_introductory books that stand apart from similar
works, either because of their acceptance by readers or
because of the respect accorded them by profes-
sionals in the fleld. In astronomy Martha KEvans
Martin’s ‘“The Friendly Stars’” is just such a_ book.
Not has it introduced hundreds of thousands of read-
ers to the stars and constellations, but it is warmly
regarded by practicing astronomers, many of whom
were first attracted to astronomy by this book. Un-
fortunately, it has long been out of print and difficult
to obtain, while—until this edition—parts of it
were necessarily out of date.

This minor classic, first published more than 50
years ago, covers the stars and other celestial bodies

that can be seen w1thout the aid of a telescope or
other eqm;t;ment, g them not as dull com-
pilations of data,

ut as “personahUes" of the sky,
that you will want ocate in the heayens and
examine, Yet the author has managed to bring her
topic to life without either sacrificing scientific accu-
racy or becommg skimpy or oversimplified. She covers
exactly the right ground to give a beginner a basic,
complete]y reliable entry to sky observation.

Other Dover Books

1079. STAR NAMES, THEIR LORE AND MEAN-
ING, R. H. Allen. The entire fascinating corpus of
lore about the stars, conmstellations, ﬂgures of zodiac,
etc. Ranges from Ancient Egyptians to moderns in
most entertaining yet scholarly survey. The best source
for this important background. 577pp. Paperbd. $2.35

941. ART AND GEOMETRY, W. M. lvins, Jr.
What were the Ancient Greeks, the inspirers of mod-
ern science or a millstone around our neck? Stimu-
lating, controversial book by curator of Metropolitan
Museum describes interrelations of rise of projective
geometry and Renaissance art. 123pp. Paperbd. $1.00

1101. MATHEMATICS AND SCIENCE: LAST
ESSAYS, Henri Poincare. Greatest modern French
mathematician discusses on popular level evolution of
scientific laws, space and_time, dimensions, quantum
theory, implications of infinity, etc. First English
translation. 127pp. Paperbd. $1.25
1132. GRAPHIC WORLDS OF PETER BRUE-
GHEL THE ELDER, edlted by H. A. Klein. New

volume reproduces 64 greatest etchmgs and enmv-
ings, including lmdsca peasant life, ships, Gos,
scenes, and rema.rkable allegoncal fantasies; plus l
text explaining pictorial symbolism. A basi c work fot
everyone interested in art. 308pp. 113% x 8

aperbd $3.00
1097. THE COMPLETE WOODCUTS OF AL-
BRECHT DURER, edited by W. Kurth. All the
famous woodcuts, many of which may be new to you
in bright, clear reproductions. 34 lates. 284
8% x 12%. aperbd. $2
1032 150 MASTERPIECES OF DRAWING. Super-
lative collection of beautiful crayon, water color,
chalk sepia work by Rembrandt, Bruegel, Raphael,
Watteau, Michelangelo, Leonardo, Rubens, ete. 168
pp. 8% x 11%. Paperbd. $2.00
1145. WOODCRAFT, Nessmuk. The great classic of
woodlore, which has inspired and aro nature
enthusiasm among countless readers. Should be read
by every Scout, nature lover as much for stlmulatmg
point of view as specific information. 114

Paperbd $1.00

1185. THE WAR IN THE AIR, IN THE DAYS
OF THE COMET, THE FOOD OF THE GODS,
. G. Waells. Complete; large, readable type. Only

modern printing of War in Air. Classics of science-

fiction. 645pp. aperbd. $2.00

1030. HISTORY OF COSTUME, Carl Koehler.

Thorough basic book from Neohthlc, Ancient Egypt,

to end of 19th century; based primarily upon surviv-

ing garments, so comé)letely authentm 594 ﬂlu.stm—
tions, including over 250 complete working pa

464pp. Paperbd sz 50

1012. CHAMPIONSHIP CHESS, P. W. Sergeant.

66 games by greatest players, from Staunton to Bot-

vinnik Tal. 256pp. Paperbd. $1.35

1117. NEWSROOM PROBLEMS AND POLICIES,

Curtis MacDgagall, Prof. of Journalism, Northwestern.

every student planning to_enter

Jou.malism. everyone else ooncemed “Most satisfying

yet appearing, a much needed ’> Journalism

Guart, Rovised, enlarged 1963 odition. 6 1pp,

perbd. $2.25

1027. ESSENTIAL JAPANESE GRAMMAR E. F.

Bleller. Basic material for adult with limited learning

time; stressin, explanatmn rather than memory; for

.ucldatlon of 2 course, records, or beginning

tudy. 8pp. x 6%. Paperbd. 75¢

1151 THEORY OF THE INTEGRAL, S. Saks.

Eminent Polish mathematician provides excellent in-

troduction to modern real yariable theory

elementary analysis required.

1103. FLUX LINKAGES AND ELECTROMAG-

NETIC INDUCTION, L. V. Bewley. Correct use of

Faraday’s law of induction for design engineers. Clear

and lucid. Corrected, enlarged edition. 1181)&i $1.25

X

. Only_some

353pp. Paperbd. $2.25

PERSEUS

$1.00

PEGASUS

ANDROMEDA

Mrs, Martin begins her study of the heavens with an
account of the rising and setting of the stars (with
times for latitude 41° North, reasonably accurate for
almost all observers in the U.S.A.) Chapters then
follow on the brightest stars visible at this latitude:
Ca , Arcturus, Spica, Vega, Deneb, Altair, Antares,
Fomalhaut Regulus, Aldebaran, ngel Betelgeuse,
irius, Procyon, etc. For each star she imparts
wealth of information on rising, position in the sky
and locating it by orientation with the Big Dipper

and Polaris, viewing times, size, brightness, distance
from Earth, color, class, age, path, constellation and
whatever else is interesting and germane.

Other chapters are devoted to discussions of stars in
: their number, history of their names; sig-
nificance of classification; calculation of distance;
double stars; the Pleiades, other constellations, in-
cluding some below the equator.

Throughout this work Mrs. Martin maintains a spar-
kling, light style that conveys in an informal, enthusi-
astic manner, an enormous amount_ of basic material.
And because she has concentrated upon stars and

1147. APPLIED GROUP-THEORETIO AND MAT-
RIX METHODS, B. Higman. Comprehensive, reliable
exposition of basic 1deas w1th application m are&s of
physics and chemistry. 8pp. Paperbd. $2.50

11. WILD FOWL DEcOYs. Joel Barber. The stand-
ard book on collecting, making wild fowl decoys.
First mexpefnsxve edition, for antique lovers, sports-
men, etc. 140 g‘lates 4 in color, and full 183pp.
text. 7% x 10 Paperbd. $2.75

1051. AT THE EARTH’S CORE, PELLUCIDAR,
TANAR OF PELLUCIDAR, Edgar Rice Burroughs.
Complete, large readable type; 1st three novels of
adventure inside hollow Earth. 439pp Paperbd. $2.00

1150. QUANTUM MECHANICS, H. A. Kramers,
Late Prof. of Theoretical Physics, Leiden. One of
greatest modern scientists develops most important
concepts, with much not ordinarily in texts of this
level. ‘‘Remarkable book, recommended to every serious
student,”’ Science. 512pp. Paperbd. $2.75

1112. THEORY OF GROUP REPRESENTATIONS,
F. D. Murnaghan. Comprehensive, clearly written in-
troduction to group representations, matrices, empha-
tric and rotation groups Correc ed,
Paperbd. $2.35

1104, TRA\IELING WAVES ON TRANSMISSION
SYSTEMS, L. V. Bewley, Prof., Dir. Electrical Eng,
Curriculum, Lehigh. Stan dard’ ‘survey of modem
theories of transient voltage phenomena Corrected
52pp. Paperbd. $3.00

1102. BINARY STARs, R. G. Altken, Late Director,
Lick Observatory. Revised in 1935. still ‘‘Bible’’ in
double-star astronomy. New notes for t]ns edition by

Prof. J. Kent, Texas A & M. 321pp. Paperbd. $2.00

1149. THE SCHWARZ-CHRISTOFFEL TRANS-
FORMATION AND ITS APPLICATIONS, A SIM-
PLE EXPOSITION, Miles Walker. Elementary in-
troduction, mapping eé)olygop interior on infinite half-
plane. Formerly titled Conjugate Functions for Engi-
neers. 116pp. Paperbd. $1.25

917-8. CELI.STIAL OBJECTS FOR COMMON
TELESCOPES, T. W. Webb, The best handbook for
serious hobbyist, scientist without aceess heavy
equipment, First volume covers_the solar system;
second volume, now revised by M. Mayall, Dir. of

Am. Associ of Variable Star Observers, covers nearly
4000 ob]ects viewable with moderate-sized telescopes.
Speclal heed to double stars, clusters, variables, etc.
46 illus. 645pp. Two volume set, $4.50

965. WHITTLING AND WOODCARVING, E. J.
Tangerman., Extremely thorough, rich volume covers
both whittling and serious woodmtvmg, with scores
of projects: toys, puzzles, chains, ships in bottles,
nested spheres, woodcuts, iow relief, sculpture, carica-
tures, ete. 464 illus. 249pp. Paperbd. $1.75

343. THE PRACTICE OF TEMPERA PAINTING,

V. Thompson. Careful exposition of most perma-
nent extremely rewarding art form backings, gesso,
pigments, painting, gilding, . By world’s authority.
85 illus. 159pp. Paperbd. $1.50

731. MAZES AND LABYRINTHS: A BOOK OF
PUZZLES, W. Shepherd. 50 amusements, puzzles
based on mazes. 84 illus. 137pp. Paperbd. $1.00

152. STRING FIGURES AND HOW TO MAKE
THEM, Caroline F. Jayne. 107 string figures and
variations from all over world; clearest, most easy-to-
follow coverage, with 960 step-by-step diagrams, illus.
424pp. Paperbd. $2.00

713. PAPER FOLDING FOR BEGINNERS, W. D.
Murray, F. J. Rigney. Easiest, clearest introduction;
no frustration, wasted steps in making 43 different
pieces. 279 illus. 95pp. Paperbd. $1.00

691, THE WIZARD OF OZ, L. Frank Baum. Only
edition with all 145 Denslow_illus in full color. The
edition a child should have and read. 276pp.

Papu‘bd. $1.45

(-]

formations visible to the naked eye, she opens up a
whole wonderful world to persons without access to
any kind of equipment.

We feel that no better book has ever been written in
this area, and that it cannot be excelled as an intro-
duction for a bright foungster who is curious about
the heavens. It is also a first-rate background for
anyone who plans more advanced study, for the per-
son who is conmderm% Furchase of a telescope, for
the student in other flelds, and for any adult who
would like to know more about stars.

This present edmou has been_thoroughly revised by
Professor Donald H. Menzel, Director, Harvard Col-
lege Observatory, with 23 new illustrations, charts,
etc. by Professor Chmg-Sung-Yu It is now completely
up to date and suitable.

New foreword by Dr. Menzel and W. W. Morga
Dlrector, Yerkes Observatory. 23 ﬂlustratlons and
charts. 2 fold-out star maps. Index. 159pp.

Paperbound, $1.00
[

758. PHRASE AND WORD ORIGINS, A STUDY
OF FAMILIAR EXPRESSIONS, A. H. Holt. Hun-
dreds fascinating pieces of word and phrase_ history:
Let George do it, etc. 259pp. Paperbd. $1.85
465. HOAXES, Curtis D. MacDougall. Covers all
major hoaxes in science, art, journalism,
literature, ete. Cardiff giant, the Lady in Black, Loch
Ness monster, etc. 64 photos. 320pp. Paperbd. $1.75

1143. LOST EXAMPLES OF COLONIAL ARCHI-
TECTURE, J. M. Howells. 245 full-page plates of
important ~American architecture—houses, churches,
commercial buildings—that have been destroyed in
the name of progress. Priceless collection, unmatched
elsewhere, fascinating for reader interested in archi-
American_culture, conservation of beauty.
266pp T% x 10%. Paperbd. $2.75
1136. THE EARLY DOMESTIO ARCHITECTURE
OF CONNECTICUT, J. F. Kelly. A detailed study
of building methods, structural features, interior
plans, similar material, illustrated with 48 plates,
with 19 {hotos 242 figures, plans, 230pp. text,
T% x1 . Paperbd. $3.00
1148. GREEK REVIVAL ARCHITECTURE_ IN
AMERICA, Talbot Hamlin. The first genuinely
American style, covered from Eastern seaboard to
West. A magnificent summary of major chapter in
American culture: ‘“Impossible to overestimate Ham-
lin’s contribution,” Commonweal. 94 plates, 221
photos, 101 figures. 479pp. Paperbd. $3.00
1123. CONVERSATIONAL CHINESE FOR BE-
GINNERS, Morris Swadesh. Foremost ethnolinguist
presents Mandarin Chinese in simp] eaget basic form;
no characters, phonetics you can r at sight. In-
cludes 90-page word and phrase d1cuonaty 174pp.
Paperbd. $1.25
1007. CHANCE, LUCK AND STA‘I'IS'I'Ics, H.
Levinson. Simple, non-technical %eseutauon of chance,
probability, statistics, with app cations in gambling,
ife, insurance, business, etc. Excellent introduction
for layman, beginning student. Formerly “The Sclence
of Chance.”’ 370pp. Paperbd. $1.7
1068-9. THE FITZWILLIAM VIRGINAL, BOO‘K.
edited by Fuller Maitland and Barclay Squire. Most
important early collection of keyboard music from
Over 300 works by Morley, Gib-
bons, Byrd, ete. Flrst inexpensive edition of
great classic. 976pp 8% x1
Two volume set paperbound $6.00

All books standard 53% x_ 8% unless otherwise indi-
cated. Highest quality production: sewn in signatures,
pages will not drop out; paper will not brown or
crumble with age. Sturdy binding

Dept. 470, Dover Publications, Inc. 180 Varick
St., New York, New York 10014. Please send me
the following books:

I am enclosing S in full payment.
Payment in full should accompany orders except
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billed, Please add 10¢ per book on_orders less
than $5.00 to cover postage and handling charges. |
Please print

City. coveeennnsn State..... .. Zipcode. . . |
GUARANTEE All Dover books guaranteed; Te-
turnable within 10 days for full refund. |
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