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Cultures of Living Microorganisms and 

Preserved- Botanical Material 
d 

<< << << 

Living Cultures 
B1101. Oscillatoria 	 B1114. Vorticella 
B1103. Spirogyra B1115. Mixed Protozoa 
B1105. Elodea B1116. Hydra 
B1111. Amoeba B1117. Rotifers 
B1112. Euglena B1118. Planaria 
B1113. Paramecium B1119. Small Annelid Wornis 
Unit A B C 
Suffici 10 25 100 
Price each, per unit ........................................................ $1.00 1.50 5.00 

<< << << 

Preserved Mater ial  
B1'201. Cyanophyceae: (A) Anabaena, (B) Nostoc, (C) Oscillatoria, (D) Rivularia. 
B1203. Chlorophyceae: (A) Chara, (B) Cladophora, (C) Desmids, (D) Diatoms, (E )  

Oedogonium, (F) Pandorina, (G) Pleurococcus, (H) Spirogyra, ( J )  Vaucheria 
Geminata, (K) Vaucheria Sessilis, (L) Volvox. 

B1205. Phaeophyceae: (A) Ectocarpus, (B) Fucus, with Fruiting Tips, (C) Fucus, An- 
theridial Tips, (D) Fucus, Oogonial Tips. 

B1207. Rhodophyceae : (A) Polysiphonia, Antheridia, (B) Polysiphonia, Cystocarps, 
(C) Polysiphonia, Tetraspores. 

B1209. Phycomycetes: (A) Albugo, (B) Peronospora, (C) Plasmopara, (D) Rhizopus. 
B1211. Ascomycetes: (A) Ergot, (B) Lichens, Crustose, ( C )  Lichens, Foliose, (D) 

Lichens, Fruiticose, (E)  Peach Leaf Curl, ( F )  Peziza, (G) Microsphaera. 
B1213. Basidiomycetes : (A) Corn Smut, (B) Geaster, "Earth Star," (C) Mushrooms, 

(D) Oat Smut, (E)  Puff Balls, ( F )  Rust, Gymnosporangiurn, (H) Rust, Wheat, 
Aecia, (J)Rust, Wheat, Telia, (K) Rust, Wheat, Uredinea. 

B1215. Hepatica: (A) Anthoceros, (B) Marchantia Thallus, with Antheridial Heads, 
(C) Marchantia Thallus, with Archegonial Heads, (D) Marchantia Thallus, 
with Sporophytes, ( E )  Marchantia Thallus, with Gemmae Cups, (F) Riccio-
carpus Natans. 

B1217. Musci: (A) Mnium, Antheridial Plants, (B) Mnium, Archegonial Heads, (C) 
Mnium, with Sporophytes, (D) l'loss Protonema, ( E )  Polytrichum. 

B1221. 	 Pteridophytes: (A) EquisitumArvense, Strobili, (B) Equisitum Arvense, Sterile 
Plants, (C)  Fern Leaflets, (D) Fern, Prothallia, ( E )  Fern, Prothallia with 
young Sporophytes, (F) Fern, Rhizomes, (G) Lycopodium, (H)  Selaginella. 

Unit ............................................................................................ A B C 

Sufficient for class of ............................................................ 10 25 100 

Price each, per unit 	 $ .SO 1.25 4.50 

1%orderimg give cafa 	 er of specimen and letter of unit. 

Ask for complete list of live and preserved Botanical and Zoological Material 
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H I L G E R  L A R G E  M O D E L  

Q U A R T Z  S P E C T R O G R A P H  
IN OUR STOCK FOR IMMEDIATE SHIPMENT, SUBJECT TO PRIOR SALE 

9ll9 

QUARTZ SPECTBOGEAPH, Hilge~ Large Model. Por work with complex spectra, such as that 
of iron, taking the entire spectrum from 1930A to 8000A in four exposurea on 10 x 4 inch photographic 
plates. 

This spectrograph is required where the spectrum of the main substance is very complex, for ex- 
ample, in iron, cobalt, chromium, molybdenum, titanium, tungsten, uranium or zirconium. A sufficient 
range of distinctive lines for most purposes can be photographed on one or two plates, while the change- 
over from one spectral position to the other is very easily performed. 

The construction is of the Littrow type in which the slit and the plate holder are adjacent and the 
one lens acts both as  collimator and camera lens, the light being reflected back from the longer right- 
angle face of the quartz 30° dispersing prism. 

The optical system consists of one quartz lens of 70 mm clear aperture and 170 em focal length; 
and a 30° prism of quartz, 93 to 99 mm length of refmeting face by 54 to 58 mm high, the second 
face being coated with tin mercury amalgam, which is a good reflector throughout both the visible and 
ultra-violet regions. 

The slit has a n  effective length of 18 mm with fine adjustment by micrometer screw and large di- 
vided drumhead; a glass comparison prism; a wedge for reducing the aperture and a sliding diiphragm 
with three apertures, enabling three comparison spectra to  be taken in close juxtaposition without 
moving the plate; and eerews for correcting lsck of parallelism of the jaws, should this become neces- 
sary. 

The light enters by the slit, is reflected along the camera tube by a right-angled prism of quartz, 
is collimated by the lens, enters, and is reflected back by the quartz prism, and retraces ita path 
through the lens, an image of the spectrum being formed on the photographic plate. Light which 
would be directly reflected on to the photographic plate by the surfaces of the lens, thus producing 
fog and lessening the contrast of the spectrum lines, is removed by insertion before the lens of a strip of 
brass covered with black velvet. The area of this strip is sufficiently small to avoid the necamty for 
any perceptible increase in exposure. As a rule, this need only be used in photographing the ultra- 
violet in the region of 2000A. 

The prism and lens are mounted on a carriage which moves along a slide, its position being ddned 
by a scale and index. The prism can also be rotated and its position set by a scale and index. The posi- 
tions corresponding with the four portions of the spectrum, and the necessary inclination of the plate, 
are given in the instructions supplied with each instrument. 

sll9. Quarts Spectrograph, Hilger Large Hodel, as above described, for plates 10 X 4 inches . . . . . S.408.W 
Code Word .. ......... . ....... .............. .. .... ..... ....... . . .. . . . O g k b  
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THE GROWTH IN OPPORTUNITIES FOR EDUCATION 

AND RESEARCH IN PHYSICS DURING THE PAST 


FIFTY YEARS1 

By Sir J. J. THOMSON 

HONORABLE PROFESSOR OF  PHYSICS, TEE UNIVERSITY OF CAMBRIDGE AND THE ROYAL INSTITUTION, LONDON 

DURING the last year we have lost by the death of 
Professor Albert Michelson a physicist whose work 
was of quite exceptional importance. The famous ex-
periment known everywhere a s  the Michelson-Morley 
experiment has, since it is  the basis of the theory of 
relativity, been largely responsible f o r  the trend of 
physical thought during the present century. I t  is a 
very striking example of the great philosophical con- 
sequences which can result f rom what might seem the 
rather mechanical process of improving the precision 
of physical measurements; the importance of the ex- 
periment depended entirely on the accuracy of the 
measurements being great enough to detect with cer- 
tainty changes amounting only to  one par t  i n  a h-an-
dred million. 

The additions to  our knowledge of physical phe- 

I Address of the president of Section A-Mathematical 
and Physical Sciences, British Association for the Ad-
vancement of Science, London, September, 1931. 

nomena and the number of new ideas introduced into 
physics since the last anniversary meeting have been 
so great and cover such a wide range that it would 
be impossible in  the time a t  our disposal to give a n  
account of them which would be a t  all  adequate o r  
even intelligible t o  those not already acquainted with 
them. There are, however, advances of another kind 
of great importance to  the progress of physics which 
lend themselves more readily t o  a less inadequate 
treatment i n  such a n  address as this. Such advances 
are  the increase i n  the opportunities f o r  teaching and 
research i n  physics caused by the foundation of many 
new laboratories, the increase in  the attention paid to  
the teaching of physics i n  our schools, the endowment 
of research workers and the increase i n  the opportuni- 
ties f o r  these t o  obtain remunerative employment, the 
increased recognition of the importance of research 
in industry and last but  not least the improvements 

10 
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A Microscope for 

General Utility ,, 
MANY times a microscope i s  required for 
purposes that demand neither the highest 
powers nor critical illumination. In  these 
cases an instrument that i s  lower i n  price 
than most laboratory microscopes wil l  often 

# *.
su ttice. B & L FS Microscope 

The B & L Microscope FS is  an instrument 
that has the same sturdy bu i ld  and mechanical and optical 
precision of the more complete laboratory instruments. The 
difference lies in the optical equipment available. This con- 
sists of a 1 0 X  and a 4 3 X  objective together with a 5 X  and 
1 0 X  eyepiece. The 1 0 X  objective is divisible, making a 4 X  
objective with the lower element removed. Thus a range of 
magnifications from 2 0 X  t o  430X  is  available. 

Microscope FS finds its chief application in  the laboratories 
o f  secondary schools though i t  performs satisfactorily for 
many other uses. Wri te for complete description. 

M a k e r s  o f  O r t h o s o n  E v e r r l a s s  L e n s e s  f o r  B e t t e r  V i s i o n  
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New McGraw-Hill Books 
Hagerty3s T H E  TRAINING O F  SOCIAL WORKERS 

By JAMES Professor of Sociology and Chairman of Depart- E. HAGERTY, 
ment, Director, School of Social Administration, Ohio State University. 
McGraw-Hill Publications in  Sociology. 205 pages, 6x 9. 

An analysis of the problems of the social worker, a discussion of the scope of social work and 
of the methods of training social workers and an examination of the qualifications social 
workers should possess for different phases of the work. 

Nadell's PROJECTING SOUND PICTURES 
A Practical Textbook for Projectionists and Managers 

By AARON NADELL, Publix Theatres Corporation ; Formerly of Electrical 
Research Products, Inc. 265 pages, 6 x 9, 100 illustrations. 

This book is intended primarily for theatre men concerned with the reproduction of sound. 

Nadai's PLASTICITY 
A Mechanics of the Plastic State of Matter 

By A. NADAI, Research Laboratory of the Westinghouse Electric and 
Manufacturing Company; Member, Faculty of Graduate School, Univer- 
sity of Pittsburgh ; formerly Professor of Applied Mechanics, University 
of Gijttingen, Germany. Assisted by A. M. WAHL, Research Laboratories 
of the Westinghouse Electric and Manufacturing Company. Engineering 
Societies Monographs. 349 pages, 6x 9, 397 illustrations. 

This book, based on the original German edition, but amplified and enlarged by the addition 
of new information, brings together the observations of engineers, metallurgists and physicists 
regarding the plastic deformations of metals. 

Noble's T H E  BIOLOGY O F  T H E  AMPHIBIA 
By G. KINGSLEYNOBLE, Curator of Herpetology and Experimental Biol- 
ogy, American Museum of Natural History. McGraw-Hill Publications in 
the Zoological Sciences. 577 pages, 6 x 9, 173 illustrations. 

A comprehensive account of the biology and the natural history of the Amphibia as a class of 
vertebrate animals. 

Magoun and Hodgins' A HISTORY O F  AIRCRAFT 
By F. ALEXANDER and ERIC HODGINS, VCThittlesey House Publi- MAGOUN 

cation. 480 pages, 6 x 9,illustrated. 


The book divides all aircraft into six classifications-free balloons, navigable airships, orni- 
thopters, helicopters, gliders, and power-driven airplanes. 

Send for copies on approval 

McGRAW-HILL BOOK COMPANY,Inc. 
370 Seventh Avenue 

New York 



New and Recent A.C.S.Monographs 

The 

STRUCTURE 

OF CRYSTALS 

This new edition follows closely the  forin of i t s  first edition 
a n d  marks the  advances already reached i n  the study of Crystal 
Structure i n  the  light of x-ray diffraction methods. The prog- 

R. W. C. Wyckoff ress of the last  few years has been so grea t  and  inlportant t h a t  
nearly every chapter has been entirely rewritten. 

Second Edit ion 

entirely rewrit ten 
_ 497 Pages $7.50 

Up-to-date inforniation with experimental details for  selected NUCLEIC ACIDS 
synthetic and  analytical methods i n  the  fields of pyrimidine, 
purine, and  nucleic acid chemistry for  the  chemist, biologist, P. A. Levene 
physiologist, and physician. and 

I n  addition to the  text, the book contains a n  extraordinarily Lawrence W. Bass 
comprehensive bibliography arranged and  se t  u p  i n  a manner 
which illekes i t  exceedingly easy and  practical to use. 

330 Pages $4.50 

DIELECTRIC This monograph collects, correlates, and interprets a mass of 
material Which has recently developed in a new field of very gel?- 
era1 interest. The modern mathematical theory of the dielectric 
constant is  outlined and i ts  use in calculating the electric mo-CONSTANT and z ~ ; ~a~1~:6::n;sa:~o~cri:~p';:;"g :;:t::,,~:l:~::: 

MOLECULAR 
heing molecular association and anomalous dispersion for radio 
frequencies, which is  of special importance in problems of insu- 
lation. The main body of the book is  devoted to the general rela- 
tion of the electric o r  dipole moment to the structure of the 
molecule and to the particular relation of moment to structure 
in man,y molecules, radicals, and classes of compounds. SuchSTRUCTURE problems a s  the structure of the benzene ring, electronic theories 
of valence, and the relation of refraction to structure are treated. Charles Phelps Smyth The book makes available to the physicist, the chemist, and the 
electrical engineer the results of many recent investigations,
showing the success of a new method of attack upon the mole- 
cule and describing methods for the further  prosecution of the224 Pages $4.00 attack. 

-' 
This book is  a n  a t tempt  to show something of the The DEVELOPMENT 

progress i n  the field of physiological chemistry i n  this 
country during the  last half century. The Research of PHYSIOLOGICALcarried on a n d  the important  scientific discoveries 

made a r e  described by a n  analysis of actual  work 

done b y  specific groups or individuals i n  laboratories 
 CHEMISTRY in the 
all  over the  country. The subject matter  includes 
such topics a s :  ( I )  early position of biological chem- 
istry, (2) ini t ial  experimental work i n  nutrition, UNITED STATES 
(3) the  oxidation-reduction systems and  the composi- 
tion of the  brain and  the blood, (4) the  tubercle Russell H. Chittenden 
bacillus, ( 5 )  study of vitamins a n d  (6)  internal 
secretions. 427 Pages $4.50 

THE CHEMICAL CATALOG COMPANY, Inc. 

419 Fourth Avenue New York, U. S. A. 



