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A Plant Mitosis Model 

should be part of the equipment of every botanical laboratory . . . 
but to be satisfactory i t  must be accurate. 

The Triarch Mitosis Model is the kind that makes the student exclaim: 
"Why-that's just the way i t  looks on the slide !" 

The Triarch Mitosis Set is Designed 

Directly From the Onion Root Tip ! 
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TRIARCH BOTANICAL PRODUCTS 
"Prepared bJI a Botanist for Botanists " 

include : 

PREPARED SLIDES FOR GENERAL BOTANY. SPECIAL 

PREPARATIONS FOR PLANT PATHOLOGY. PRE-

SERVED PLANTS. ALGAE IN PURE CULTURE. BOTANI-

CAL MODELS. RESEARCH SERVICE. MICROSCOPES. 

MICROPROJECTORS. LABORATORY E Q U I P M E N T . 

PHOTOMICROGRAPH AND LANTERN SLIDE SERVICE. 


Por catuloys and in format ion  write:  

GEO. H. CONANT . . Ripon, Wisconsin 



TWO NEW GRADES OF 

WHATMAN FILTER 

PAPER HAVING EX-

TRAORDINARY WET 


STRENGTH 


WHATMAN Nos. 52 and 54, pro- 

duced as the result of a demand for 

strong, resistant papers of the No. 50 

type (hardened), but rapid enough for 

general work, are now available. 


No. 52 is medium rapid, retentive 

to ordinary precipitates, has excep-

t ional  WET STRENGTH-approxi-

mately eight times that of the usual 

paper of similar thickness. It resists 

Pu'aOH, can be washed repeatedly, and 

does not shed fibres. -


No. 54 is similar to No. 52 but very 

open and ra id filtering; therefore, 

not suitable for fine precipitates. It 

is excellent for Silica and similar de- 

terminations where protracted wash- 

ing is required. 


The ash weights of both grades are 

low enough for use in most gravimet- 

ric analyses, while prices are the same 

as for Nos. 40,41 and 42. 


Samples and l i terature will be 

cheerfully supplied. 
 II 

H. REEVE ANGEL & CO., IEC. 
?-11Spruce Street, New York, PI. Y. 

Ward's Natural Science 

Establishment, Inc. 


P. 0.Box 24, Beechwood Station, 

Rochester, N. Y. 

To our friends: 
We are glad to inform our friends that we 

are again able to fill orders promptly and effi- 
ciently. The effects of our fire of September 
last have in large part been effaced, and the : 

material destroyed is being replaced as oppor- 
tunities arise. 

Remember we are the oldest Natural History 
Supply House in the United States, and oper- 
ated by the University of Rochester in the in- 
terest of Science, and not for profit. Write 
for our circulars in Mineralogy, Geology, 
Paleontology, Zoology and Entomology. 

The Frank A. Ward 

Foundation of Natural Science 


of the University of Rochester 


Preserved Materials . . . Museum 
Preparations, Skeletons . . .Mounted 
Animals and Birds . . . Prepared 
Micro Slides . . .Models . . . Charts 
. . . Projection Lanterns and Slides 
. . . Aquaria . . . Glassware . . . 
Apparatus (microscopes, dissecting in. 
struments, etc.) . . . Chemicals and 
Biological Stains. 

Send for the 192 page
Milvay Biological 
Supply catalog No. 40 

APPARATUS COMPANY 
1735-1743N.Ashland Ave. 
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An Apparatus for the Study of Radiation, Atomic 
and Molecular Structure. 

THE ZELENY ELECTROSCOPE 

\ 
I 

-.- 

/ 

103 Showing Method of Attech- 
rnent to No. F5501 

T HE MERITS of this instrument are so outstanding that i t  is  a pleasure to bring i t  to the 
attention of teachers of physical measurements. The feature which distinguishes the 

Zeleny Electroscope from all others is  that of ease of observation of the effects of ioniz- 
ing agencies, and ease of demonstration of these effects to a large class. The particular 
quantity observed is  the frequency of oscillations of the leaf, which increases propor- 
tionally to the intensity of the ionization which is  being measured. 
In the Zeleny instrument, the leaf, which is  suspended "edge on," automatically takes a 
definite charge by striking a charged plate, then discharges slowly or rapidly, depending 
on the ionization, and again strikes the plate and takes a charge! this cycle is  repeated 
indefinitely. Relatively low potentials are used, which can be obtained from small "B" 
batteries. 

No. F5501 complete with accessories $90.00. 

Ask for the new Cumulative Unit Experiment Sheet on this device, C. U.S. R5S. 

B@&@Z@i!rn~@ OQWIW 
Laso~~~orcy  mn SUPPLIES 

Apparatus ~n- Chemicals 
NEW YORK- BOSTON - CHICAG 0-To~om-LOSANGELES 

* 
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S H E P H E R D  

G A S  A N A L - Y S I S  A P P A R A T U S  
For the exact analysis of gaseous 

mixtures containing carbon dioxide, oxy- 
gen, carbon monoxide, methane, hydro- 
gen and nitrogen, as designed by Martin 
Shepherd .at the U. S. Bureau of Stand- 
ards. 

Consisting of a 100 ml burette gradu- 
ated in 0.2 ml intervals but capable of 
being read to 0.05 ml or better, and a 
manometer, both mounted in a water 
jacket and connected through a manifold 
with a sampling tube and combnstion and 
absorption pipettes. 

The glass parts are assembled on a 
metal frame so that firmness of place- 
ment and ease of removal are secured. 
An illuminating system, consisting of a n  
incandescent bulb mounted on top of the 
frame and adequately screened from the 
eye of 'the observer, with a parallel beam 
projected through a condenaer system 
downward in a reflecting mirror adjust- 
able vertically and mounted a t  45O angle 
to the burette, facilitates ease, rapidity 
and accuracy in reading the burette. 
The latter is graduated in accordance 
with the specifications of the Bureau of 
Standards. 

The construction of the control stop- 
cock practically eliminates the danger of 
drawing reagents into the manifold and 
facilitates attainment of an accurate 
prbsure balance. The manometer com- 
bines the features of a manometer and a 
compensator and eliminates the signifi- 
cant capillary errors that occur with 
some types of compensators. 

The pressure balance is indicated by 
electrical contact with greater precision 
and speed than by the usual methods. 
The design of the water jacket and 
method of mounting the burette and the 
manometer therein eliminate the trouble 
experienced with the rubber stopper com- 
monly used. The manifold has small 
capillary dead space and can be easily 

887s calibrated, if necessary. 
The absorption pipettes are of the 

bubbling type,, combining rapidity. and efficiency. The construction of the combustion pipette over- 
comes the difficulties experienced with other types. The platinum combustion wire is easily replaced. The 
heating current is controlled by a slide wire rheostat mounted on the base and is measured by a Weston 
ammeter. The sampling pipette permits convenient manipulation of the sample without contamination. 

See Martin Shepherd, "An Improved Apparatus and Method for the Analysis of Gas Mixtures by 
Combustion and Absorption," Bureau of Standards Journal of Research, Vol. 6, No. 1 (Jan., 1991), p. 
1M, reprinted in Bureau of Standards Research Paper No. 266, also American Gas Journal, Vol. 191, 
No. 4 (April, 1931), p. 49. 
6879. Gas Analysis Apparatus, Shepherd, as above described, mounted on metal support, com- Code 

plete with rubber co~mections and illuminating system for reading the burette. With 
one sampling tube of 220 ml capacity. For use on 110 volts 260.00 Hylab 

ARTHUR H. THOMAS COMPANY 
RETAIL-WHOLESALE-EXPORT 

LABORATORY APPARATUS A N D  REAGENTS 
WEST WASHINGTON SQUARE PHILADELPHIA, U. 8. A. 

Cable Address. BALANCE. Philmdelphi. 
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CONFERENCE ON 
BIOLOGICAL CYCLES, 1931' 

By Dr. ELLSWORTH HUNTINGTON 
YALE UNIVERSITY 

DURING the last week of July, 1931, a biological 
conference of exceptional interest was held a t  the 
mouth of the Matamek River. This place is on the 
north side of the Gulf of St. Lawrence, 300 miles 
east of Quebec. The conference was called by  Mr. 
Copley Amory, of Boston, and all its members were 
his guests. F o r  years Mr. Amory has been interested 
in  the fact that sometimes the fish, birds and mam- 
mals of that par t  of Canada are  very abundant, and 
sometimes, f o r  no apparent reason, very scarce. H e  
has seen years when the cod were extremely abundant, 
and other years when practically no fish were caught. 
Salmon and all the animal population vary i n  the 
same inexplicable way. Therefore, a t  his summer 

1 Report by Ellsworth Huntington, Yale University, in 
collaboration with an editorial committee and approved 
by the conference. 

home on the Matamek, Mr. Amory brought together 
about thirty scientists and Canadian officials to  con-
sider the problem of fluctuations among wild life. 

The conference began i n  Quebec where its members 
were tendered an official luncheon a t  the beautiful 
Falls of Montmorency. Honorable Hector LaFertB, 
Provincial Minister of Colonization, Game and Fish- 
eries, presided, and twenty or thirty other officials 
were present. The Canadian government as  well a s  
that of the Province of Quebec was much interested 
in  the conference. Not only did Dr. Charles Camself, 
Administrator of the Department of Mines, act a s  
chairman, but the Forestry Branch, National P a r k s  
Branch, Department of Fisheries, National Museum, 
and Dominion Observatory were all officially repre- 
sented. The interest of the Canadians was also evi- 
dent in  the fact that the Lower St. Lawrenee Trans- 
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For Photomicrography 
Without Vibratzbn 

TABILITY is one of the most important fac- and smooth rolling casters. S tors in photomicrography, especially when Adequate support for bellownomplete and ad- 
working with high magnifications. Stability is as- justable illuminating equipment--metal back with 
sured when you use the Bausch & Lomb GBPAA reversible plate holder-reducing kit for smaller 
Photomicrographic Outfit. standard sizes than 8 x 10 and many other superior 
This equipment is designed to eliminate aspects of design are completely described. 
all vibration, so that a well defined nega- in our booklet E-21. M7rite for it 
tive can be obtained. T h e  entire oudit today. BAUSCH & LOMB OPTICAL 
is mounted upon a sturdy supporting COMPANY, 642 St. Paul St., Rochester, 
stand equipped with leveling screws N. Y. 

BAU.SCH 6 LOMB 



I Recent 
McGRAW-HILL BOOKS 


Weidlein and Hamor-SCIENCE IN ACTION-A Sketch of 
the Value of Scientific Research in American Industries 

By Edward R. Weidlein and William A. Hamor, Mellon Institute of Industrial 
Research. 310 pages, 6 x 9, 32 illustrations. $3.00 

This book fully covers the place of applied science in industry, discussing the prominent 
laboratories and workers. the means and methods of scientific research, the results achieved, 
and the opportunities in the field. 

Felix-TELEVISION-Its Methods and Uses 
By Edgar H.  Felix, Broadcast Consultant; Member, Institute of Radio Engi- 
neers. 266 pages, 5 i  x 8, illustrated. $2.50 

Here is a concise and understandable explanation of television today-with a frank and im- 
partial analysis of its present status, its probable future, and its commercial possibilities. 

Moore-A HISTORY O F  CHEMISTRY -New Second Edition 

By F. G. Moore, late Professor of Organic Chemistry, Massachusetts Institute of 
Technology ; revision prepared by William T. Hall, Associate Professor of Ana- 
lytical Chemistry, Massachusetts Institute of Technology. Infe?-national Chem- 
ical Series. Second edition. 324 pages, 5 i  x 8, illustrated. $3.00 

A treatment of the historical development of the important theories of chemistry and the 
personalities of the great men whose efforts have contributed to that development. 

Brownell-PHYSICAL SCIENCE-An Introduction to  the 
Specialized Courses in College Science 

By Herbert Brownell, Professor of the Technique of Instruction in Science, 
Teachers College, University of Nebraska. 313 pages, 6 x 9, 125 illustrations. 

$2.50 
An illtroductory textbook presenting what everyone should know of the teachings of science 
as these directly affect everyday living. 

Jones and Emsweller-THE VEGETABLE INDUSTRY 
By Henry Albert Jones, Division of Truck Crops, College of Agriculture, Uni- 
versity of California, and Samuel Leonard Emsweller, Division of Truck Crops, 
College of Agriculture, University of California. ilfcGraw-Hill Vocational Texts. 
431 pages, 54 x 8, 154 illustrations. $2.25 

The aim in this text is to give the beginner some idea of the importance of the vegetable in- 
dustry, important producing areas and the different systems under which vegetables are 
produced. 

S e n d  for copies on approval 

McGRAW-HILL BOOK COMPANY, Inc. 
370 Seventh Ave., 

New York 



Fundamental Information for the Pradtical Man 
as well as for the Chemist and Technologist 

INDUSTRIAL The progress of invention and discovery is constantly inflnencing 
the operative rendition of in( lastry a e w  products and processes a re  
being developed by experts and specialists. Up-to-date knowledge of 
what is taking place and why chemistry i s  changing things is desir- 
able not only fo r  the technical man, but  also fo r  the business execu- 
tive. Dr. Iliegel's new book makes industrial chemistry understand- 

9 able to both the student and the general reader. I, is b a l a n c e ,  all 
the chapters being on the same level of scholarship, detail of treat-

an Introduction. 
ment, theoretical and technical information. The economic position 
of each industry i s  clearly shown by statistical figures of recent date. 
Illustrated. M9 pp. 

Contents!, Sulfuric acid-I. Chamber Process; 11. The Contact 
Process'  hi t r ic  acid from nitrates, mixed acid, iodine, hydrofluoric 
acid, phhsphoric acid, aluminum sulfate; Salt, salt cake, hydrochloric 
acid;  Glauber salt,  bromine: Sodium sulfide, sodinm thiosulfateEmil Ramond Riegel (hypo) ; Anhydrous bisulfite of sodium, sodinm hyposulfite; Electro- 
lytic canstic soda and chlorine including bleach and liqnid chlorine; 
Soda ash, sodium phosphate, sodinm silicate; Portland cement, lime 
and gypsum plaster; Pottery, common bricks, refractory bricks and $9.00 crucibles, vitrified enamel; Synthetic nitrogen products-Arc process,
direct ammonia, cyanamide, nitric acid from ammonia;  Fertilizers 
including superphosphate and potassium sal ts ;  Fuels, steam boilers, 
hydroelectric power, steam power and production of cold; The dis- 

Many Colleges and tillation. of coal for  gas, coke, t a r  and ammonia; Combustible and 
illuminating gas, water gas, producer gas and natural gas ;  The dis- 

have tillation of hard wood for  charcoal and by-products; Distillation ofTechnical S C ~ O O / J  pine sap and wood fo r  turpentine; Window glass;  Plate  glass, op- 
tical glass, cut glass, frosted glass, colored glass, glass wool and 

a d ~ t e dthis as a fused ~~1artzg1ass";roducts of the electroll~ermal furnace including 
graphite carbornndnm or silicon carbide, a lund l~m or  aluminum 
oxide, chlcium carbide; Products of the electrolytic furnace, alumi- 

textJor their course in num, magnesium, sodium; and products of the electrolytic cell other 
than caustic inclnding potassium permanganate, ammon'ium persul- 
fate, hydrogen peroxide, sodium peroxide, and sodamide; Indnstrial ~ ~ dchemistry.~ ~ ~ h ~ l helium oxrgen nitrogen, argon,, chlorine, gases including hvdrogen 
sulfur dioxide, akmonia: nitrou; ox'ide, 'carbon monoxide, carbon 
dioxide, acetylene, ethyl chlori(1e: Processes based on the activity of 
yeasts and bacteria including industrial alcohol, butyl alcollol, ace-
tone, lactic acid, vinegar; Cellulose from Wood-I. including gronnd 
wood pulp, chemical pulp, paper, card-board;  11. including artificial 
silk or  rayon;  Cane sugar. beet sugar  corn starch and glucose; Pe- 
troleum and i ts  prodncts including syhtlletic motor fuels, lubricants, 
asphal t :  Dye application ; The manufacture of dye intermediates ; 
The manufactnre of dyes;  Animal and vegetable oils, fa ts  and waxes;  
Essential oils, perfume sundries, flavors, pharmacenticals; Pigments, 
paints, varnishes, lacgners, new ink ; Soap and glycerin : Explosives ; 
Chemical factors other than explosives for  warfare;  Phenol resins, 
synthetic phenol, celluloid, fibre inclnding pyroxylin, moving picture 
film, camphor;  Leather, gelatin and glue; P h p t o g r a p h i ~  plates, films 
and papers;  Li thography;  Insecticides, fungicides, disinfectants in-
cluding sulphur, wood preservation; Rubber;  Pa ten t s ;  Appliances 
nsed by the chemical engineer-I. Pumps, fans, blowers and com-
pressors; 11. Fil ters ;  111. Evaporators, driers, Cottrell precipitator
and others;  IV. Crushers, disintegrators pulverizers including
bucket and other elevators, screen's; ~ a t e r i i l s  used by the chemical 
engineer including the making of iron castings; Instruments of con-
trol used by the chemical engineer inclnding hydrometers, pyrom-
eters,' pitot tube, flow meters : Pig  iron : Steel : Copper, lead, zinc, tin, 
mercury;  Gold, silver, platinam, radium, thorium, and cerium; Ap- 
pendix ; Index. 

This ell known review presents to the reader a concise and ac- ANNUAL SURVEY ofcurate snrvey of the progress in pure and applied chemistry made in 

America for  the calendar year 1930. 


Every chemist should have a complete set of these volumes to keep 
 AMERICANabreast of modern scientific and technical developments in America 
irrespective of whether he is engaged in industry or  professional
work, and to point the way for  a more exhaustive reading in fields CHEMISTRYin which he is especially interested. 

Contents: Solutions, Kinetics of Gases and Gas Mixtures, Sub- Volume V- 1930atomic Phenomena, Thermodynamics and Thermochemistry, Colloid 

Chemistry, Catalysis, Photochemistry, Physical Methods in .4nalyti- 

cal Chemistry, Determination of Crystal Structnre by X-Rays, The Edited by
X-Ray Examination of Materials, Application of Electro-chemistry,
The Rare Earths ,  I ron and Steel Metallurgy, Metallo-Organic Com- Clarence J; West
pounds, Aliphatic Compounds, Carbocyclic Compounds, Heterocyclic 
Compounds, Carbohydrates, Pharmaceuticals, Biochemistry, Vita- chairman of the Conlnlittee o f  
mins, Foods, Water, Sewage, Soils and Fertilizers, Insecticides and the  Dieision o f  Chemistry and
Fungicides, Fermentation, Cement and Concrete, Chemistry of the 
Silicates. Coal, Petroleum Chemistry and Technologv Gaseous Fnels O f  the  
Paper, Synthetic Yarns. Explosives, ,420 Dyes, Ant%raguinone Dyes iVational Research Collncil. 
and Intermediates, Rubber, Paints, Varnishes and Lacquers, Chem- 
ical Economics. Author Index-Subject Index. $5.00 

THE CHEMICAL CATALOG COMPANY, Inc. 
419 Fourth Avenue New York, U. S. A. 


