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BDT To the instructor or lecturer, this Bausch & 
Lomb Balopticon is one of the most valuable 
aids he can have. Using standard lantern slides, 
it projects dear, sharp bictures that are brilliant 

BALOPTICON enough to permit adequate room light for note- 
taking. This model has an adjustable tilting base' 
which permits the Balopticon to be used in many 
diflerent locations such as a slanting desk top 
or drawing table yet be tilted and leveled so 
that the $cture & shown symetrically on the 
screen. Write for Catalog E-11, "Balopticons 
and Accessories." Bausch & Lomb Optical Co., 
Rochester 2, N. Y. 

BAUSCH 6 LOMB 
E S T A B L I S H E D  1 8 5  3 
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HELLICE 
DIRECT 
RERDER DUBOSCQ 
COLOR1 M ETER 

Here, a t  only $75.00 is a complete Duboscq 
Calorimeter which embodies an unusual combina- 
tion of striking features not found in any other 
instrnment for thii purpose. This precision color- 
imeter is, therefore, offered with an unbounded 
challenge to a point by point comparison. 

Permanently reliable, non-fading Glass Color 
Standards, the production of which was interrupted 
due to the urgent requirements of our Armed 
Forces, are now again on our production schedule, 
nnd will soon be available for all popular clinical 
tests. 

Write Today for Bulletin No. 250-A 

HELLIGE I N C O R D O R A T E D  

3718 NORTHERN BLVD. 
LONG ISLAND CITY 1,N.K 

more books on technical subjects written in easy language 
are advisable. Dr. Schwartz's Preface is an excellent 
piece of writing for the layman. It is unfortunate tha t  
the quality of this part of the book was not continued 
into the subsequent chapters. 

LEGEAND H. HARDY 
X m p p  Memorial Laboratories 
Institute of OpLtLalmology 
New York City 

Text-book on spherical astronomy. (4th ,ed) W. M- 
Smart. Cambridge: at the Univ. Press; New York: 
Macmillan, 1945. Pp. xii + 430. $4.75. 
The fact that this book comes out in  the fourth edi- 

tion only thirteen years after its first publication is in 
itself an indication of its'usefulness. The popularity 
of Smart's text is undoubtedly due to its comprehensive 
scope. Crossing freely the traditional frontiers of spheri- 
cal astronomy, the author leads the student from astro- 
nomical coordinates and methods of position measures to 
the study of planetary motions, stellar motions, and 
binary star orbits. Included in the book are such sub- 
jects as  the application of photography to astronomical 
measurements, the prediction of occultations and eclipses, 
heliographic coordinates, etc., for which adequate treat- 
ment in textbooks has not been ,available. 

I n  a clear, fluent style the problems are skillfully de- 
veloped with relatively simple mathematical tools. Many 
excellent diagrams help the understanding, and the tech- 
nique of shading used for illustrating three-dimensional 
relationships is most successful. Each chapter is  fol- 
lowed by a set of exercises by which the student can test 
his mastery of the subject. 

While complete and rigorous treatment of all problems 
is  hardly to be expected in a textbook of this kind, it 
seems to the reviewer that a derivation might have been 
given for the principal terms of precession and nutation. 
This would probably have avoided a serious mistake in  
Section 134, where the semiannual term of Nutation is 
erroneously attributed to the ellipticity of the earth's 
orbit instead of to the change in the sun's declination. 

The fourth. edition differs little from the second and 
third except for a few corrections and changes in numeri- 
cal values of constants. The use of thinner paper, how- 
ever, makes the volume more compact without impairing 
the legibility. 

R. J. TRW~PLER 
University of Calif or&, Berkeley 

Scanning Science- 
Macmillan & Co. announce a work on "Social Inter- 

pretations of the Principles of Mental Development," 
by Prof. J. Mark Baldwin, of Princeton, and "An 
Outline of Psychology," by Prof. E. B. Titehener, of 
Cornell University. 

-7 Febr~ary 1896 
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December ELECTRON OPTICS 
AND THE 

ELECTRON MICROSCOPE 
1 

B y  V .  K. Zworykin, G. A. Morton, E. G. 
Ramberg, J .  Hillier, A. W .  Vance; all -at 

RCA Laboratories, Princeton, N.  J .  

CONTENTS 

Part I-PRACTICAL ELECTRON 
OPTICS A N D  ELECTRON MI-
CROSCOPY * Electron Optics * 
Applications of  Electron Optics 
Electron Microscopes Electron 
Optics o f  High Magnification 

*This comprehensive book covers the electron 
microscope in all its phases. The material for the 
book was chosen to fulfill a twofold purpose. The 
first is to aid the present or prospective electron 
microscopist in understanding his instrument and 
in using it to greatest advantage; the second, to 
present systematically the practical and theoreti-
cal knowledge which must form the basis for further 
progress in electron microscope design. 

The Magnetic Electron Microscope 
Aberrations and Toleraltces i n  

the Elenron Microscope Electron 
Microscope Power Supplies Ma-
nipulation of  the Electron Micro-
scope * The Electron Microscope 
as a Research Instrument. 

Part II-THEORETICAL BASIS 
OF ELECTRON OPTICS A N D  
T H E  ELECTRON MICROSCOPE 

Theoretical Bask of  Electron 
Optics Determination of  Poten-
tial Distribution Electron Tra-
jectory Tracing Gaussian Diop-
trics of Electrostatic Lenses 
Magnetzc Fields Electron Motion 
in Magnetic Fields and Magnetic 
Lenses Aberrations of  Electron 
Lenses Magnitude and Correctioh 
o f  Electron Lens Defects High-
Voltage Electron Optics-Ion Optics 

Image F o r m t i o n  i n  the Electron 
Microscope. 

APPENDIX 

T o  this end the book has been divided into two 
parts. The first part contains descriptions of vari-
ous types of electron microscopes together with a 
non-mathematical discussion of the electron optical 
theories on which the electron microscope is based 
and the practical information necessary for its ef-
fective operation. The second part presents a sur-
vey of theoretical electron optics and employs

747pages mathematics as liberally as a methodical develop-

5 518 by 8 518 ment of the subject matter warrants. This treat-
ment is. intended to supplement the.practical in-

$10.00 formation of the first part and may serve as a guide 
in electron optical design. 

J 0HN W l LEY & S 0NS, Inc., 44004th Avc., New York 16, N. Y. 


