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Accurate Records 
are essential to good histological technic. We can tell you the exact 

staining schedule used on every Triarch slide ; the source of each speci- 
men and how it has been handled. 

Triarch Preparations can be replaced with 
almost Exact Duplications 
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TRIARCH BOTANICAL PRODUCTS 
"Prepared by a Botanist for Botanists" 

include: 

PREPARED SLIDES FOR GENERAL BOTANY. SPECIAL 
PREPARATIONS FOR PLANT PATHOLOGY. PRE-
SERVED PLANTS. ALGAE I N  P U R E  CULTURE. BOTANI-
CAL MODELS. RESEARCH SERVICE. MICROSCOPES. 
MICROPROJECTORS. LABORATORY E Q U I P M E N T . 
PHOTOMICROGRAPH AND LANTERN SLIDE SERVICE. 

For catalogs and information write: 

GEO. H. CONANT . . Ripon, Wisconsin 
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The AMINCO Super-sensitive The Arninco " Lolag " 
MERCURY RELAY 

Breaks 10 amps. at 110 
Volts-Operates on Only 
4 Milliamps. at 3 Volts constructed f y  use !p air, by modifying 

I dimensions. Lolag Immersion Heaters 
I have the advantage of low specific heat 

high unit radiating capacity and high elecl I'\ Becanse only a I trical resistance. They are made of spiral ' I 
minute amount nichrome wire of small diameter sur- 
of electrical en- rounded by a dense refractory pbwder. 
ergy is required The whole is encased in a thin walled. 
to operate this seamless copper sheath. No short cireults 
Relay, there is  -no danger of shocks. 
no burning or 
wearing of con- 
tacts in the controlling thermostat or 
regulator. 
Positive Mercury-to-Mercury Contacts 

Cannot Burn, Wear or "Stick" 
The heavy current is  mnde and broken in 
the column of mercury-not from mercury- 
to-contact. I t  operates efficiently from any 
AC or DC circult; is adaptable to a wide 
range of uses such as: Control of tempera- 
ture humidity vacuum pressure etc. For 
comblete inforhation-&nte for descriptive 
bulletin. 
For Dependable Control-The AMINCO 

wetastatic Thermoregulator 
Made of heat-resistant glass, filled with 
triple-distilled mercury. Adjustable over a 
wide rnnge of temperatures like a Beck- 
man thermometer. ~nhereht  sensitivity, 
0.02' C. An ideal regulator for use in long 
experiments or extended research where 

AMERICAN INSTRUMENT CO. 
the same temperature is to be maintained 774 Girard St., N. W., Washington, D. C. 
for a long period.-(Photo on left.) 
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For Your New Laboratory 
investigate SHELDON FURNI- 
TURE. With hundreds of labora- 
tories successfully equipped in the 
past, the 1931 march of improve- 
ment in Laboratory furniture 
designing, construction, and ma- 
terial of E. H. Sheldon & Company 
has been unparalleled in the his- 
tory of this industry. 

- ' With a complete line of Sheldon 
standard and custom built furni- 
ture for every scientific purpose, 
unparalleled improvements which 
have added endurance, conve- 

nience, and beauty to the furniture, an organization with years of experience and vast 
facilities, a new and complete catalog of over 700 illustrations, 1500 designs, many pages 
of interesting and necessary data, Sheldon is ready to serve. If your laboratory furniture 
problem can be solved, Sheldon can solve it. 

E. H. Sheldon & Company 
Muskegon, Michigan 

Laboratory Dietetic Farnitare and Fixtares 
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Square Petri Dishes 

By a new manufacturing process it  is now possible to produce Petri Dishes which are abso- 
lutely free from rings and unevenness of bottom and are quite smooth and flat. The smooth and ab- 
solutely plane bottoms make it possible to obtain a film of culture medium of much more uniforni 
thickness, thus making much more accurate work possible with less trouble than with the old style 
dishes. 

The dishes being square, are exceedingly convenient from many standpoints, such as facility 
of manipulation in cleaning, economy of space in the incubator, etc. The corners of the square dishes 
are slightly rounded, thus furnishing convenient spouts for pouring, permitting easy cleaning, and 
when stacked in the incubator or sterilizer, permit sufficient circulatory space for hot air to accomplish 
efficient heat absorption for the purpose desired. 

Dry air sterilization a t  about 160° C. does not affect the glass. Immersion in an atmosphere 
of live steam for 15 minutes a t  a temperature of 150°C. produces no change in the glass. Prolonged 
sterilization a t  these unnecessarily elevated temperatures may produce a slight but unimportant cloudi- 
ness. As temperatures of only 120° C. are usually used for steam sterilization, the margin of safety 
is very high. 

These dishes are preferable to the round dishes and cost no more. 

Price per Dozen $2.75 
Price per Gross 28.00 

Sterilizing Box for Square 
Petri Dishes 

Special boxes for sterilizing square Petri Dishes are now available. 
They consist of a framework of iron of welded construction so designed 
that the the dishes are kept in position while being handled, and an 
outer casing of sheet iron supplied with a cover with a wired edge for 
strength and for convenience in closing. I f  desired, they may be made 
of copper to overcome the dropping of rust, which often happens when 
iron boxes are used. 

Price made of Iron, each $4.25 
Price made of Copper, each 5.00 
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NOW IN DISTRIBUTION 


11 Facsimile of catalogue (size Sqb X 114b x 2vi inches) 

In  the new 1044-page edition of our catalogue IJABORATORT APPARATUS AND 
REAGENTS above illnstrated are listed 11,814 Apparatns itenis with 3,687 illustrations, 

and 2,762 Reagent itenis in 6.772 packages, all selected primarily for use in laboratories 

of Cheillistry anci Biology. h code vord is printed adjacent to each size of the Appa- 

ratus itenis and to each package of the Reagent items. 

When requesting catalogues, scielltists will greatly oblige us by a full statement 

of their professional coiiiiection l ~ i t h  organized laboratory work, and purchasing officers 
by information as to final disposition of tlie catalogue. i .e . ,  in.the purchasiiig office or in 

the laboratory. 

I1

11 Aciequate distribution, without unnecessary duplication, is difficult. W e ,  therefore, 


welcome information from those in authority as to the number of  catalogues actually 

needed for convenient use in any laboratory, department, institution or establishment. 


A R T H U R  H. T H O M A S  C O M P A N Y  
RETAIL-WHOLESALE-EXPORT 

II LABORATORY A P P A R A T U S  A N D  R E A G E N T S  

II WEST WASHINGTON SQUARE PHILADELPHIA, U. S. A. 
Cable Adclrew, BALANCE, Philadelphia 
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Science News 

SCIENCE: A Weekly Journal devoted to the Advance- 
ment of Science, edited by J. MCKEEN CATTELL a 4  pub- 
lished every Friday by 

THE SCIENCE PRESS 
New York City: Grand Central Terminal 

Lancaster, Pa. Garrison, N. Y. 
Annual Subscription, $6.00 Single Copies, 15 Cts. 

SCIENCE is the official organ of the American Associa- 
tion for the Advancement of Science. Information reesrd- 
ing membership in the Association may be secured 'from
the office of the permanent secretary in the Smithsonian 
In,stitution Building, Washington, D. (CT. 

A STUDY IN BIOKINETICS 

By Professor CHARLES D. SNYDER 

DEPARTMENT OF PHYSIOLOQY, SCHOOL OF MEDICINE, THE JOHNS IlOPKINS UNIVERSITY 

I. Is THEREA STANDARDUNIT OF MEASUEEFOR 


PHYSIOLOGICAL ?
ACTIVITIES 

NO biologist will deny probably that the concep- 
tions of the cell and gene as biological units have been 
of great value in the understanding of development, 
growth and heredity of living things. These concepts 
are  doubtless as  fundamental and indispensable to 
the morphologist as the concepts of molecule and atom 
are  to the chemist. However, i n  the field of physiol- 
ogy, the aim of which is function rather than form, 
one seeks in  vain f o r  a unit of similar significance. 
The reason for  this lies partly in  the lack of oontrol, 
and, if not in  control, in  the statement of experimental 
conditions. 

F o r  example, if one wishes to gather from the 
literature on heart metabolism the determinations of 
carbohydrate and oxygen consumption and to reduce 
them to a common basis f o r  oomparison, one finds 
the task almost hopeless. F o r  some one or another 
important condition or  factor of the experiment has 

usually been omitted in  the report. The results may 
be given i n  grams or cc per unit of time, but the rate 
of beat, o r  the maximum tension exerted, o r  the 
weight of the contracting mass, o r  the temperature 
has not been definitely stated. How then is one to 
compare the metabolism of one heart with that  of 
another, to say nothing of a comparison of the me- 
tabolism of heart muscle in general with that of skele- 
ta l  and smooth muscle? I f  a number of reliable ob- 
servations, say, on the carbohydrate and oxygen oon- 
sumption of the various kinds of muscle oould be 
reduced with certainty to the weight of these sub-
stances used u p  per gram of muscle, per gram ten- 
sion exerted, per single oontraction, one would begin 
to feel that one had the materials f o r  a search for  a 
oommon standard of measure of muscle activity, and 
indeed a promise of finding a common standard of 
measure fo r  all vital activities; the point being that  a. 
smallest unit of vital activity first must be recognized 
and agreed upon, and second that the observed meta- 

10 
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Cuts Down Fatzgze 
in Research Work 

T R U E  operating ease is an accom- large specimen. Bi-directional adjust- 
plished fact with the new B & L ment heads in same plane, at side. - - 

Microscope GGBE. The worker's mind 3. A COMPLETE B&L SUBSTAGE 
and eyes, undisturbed by the mechanics 
of manipulation, are left free for persis- 4. BINOCULAR OBSERVATION 

tent concentration. Significant improve- gives the eye-ease so essential in pro- 

ments in construction are incorporated. longed periods of study, plus the effect 
of stereoscopic vision showing specimen 

Consider these four features: in relief. 

1. A NEW STAND of abso- If you wish further information 
lute rigidity and balance. regarding this latest microscope 
2. T H E  STAGE : Completely developmel~t write BAUSCH & 
mechanical. Can be racked off LOMB OPTICAL COMPANY, 642 
to accommodate petri dish or ' \ *  ,4: St. Paul Street, Rochester, N.Y. 

, <+'&- 
\ .  
\ / '  c 

B A U S C H  L O M B  
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New McGraw-Hill B o o k s  

Mantell's INDUSTRIAL ELECTROCHEMISTRY 

By C. L. Mantell, P r a t t  Institute, Brooklyn, New York, Consult- 
ing Chemical Engineer. Cl~emical Engineering Series. 528 
pages, 6 x 9, 178 illustrations. $5.00 

This is a comprehensive treatment of industrial electrochemistry, emphasizing 
the technological importaiice of electrochemical processes and stressing their 
practical aspects. 

Wilson and Merrill's ANALYSIS O F  LEATHER 

And Materials Used in Making I t  


By John Arthur Wilson, President, John Arthur Wilson, Inc., 
Consulting Tanners and Chemists, Milwaukee, Wis., and Henry 
Baldwin Merrill, Chief Chemist, A. F. Gallun & Sons Corp., Mil- 
waukee, Wis. 512 pages, 6 x 9, 86 illustrations. $7.00 

This book gives in convenient form working directions for the analysis and test- 
ing of leather and all the more important materials used in leather making. 

Gillespie's PHYSICAL CHEMISTRY 

An Elementary Text, Primarily for 

Biological and Pre-Medical Students 


By Louis J. Gillespie, Professor of Physicochemical Research, 
Massachusetts Institute of Technology ; Formerly Fellow, Rocke- 
feller Institute for Medical Research; Then Biochemist, U. S. De- 
partment -of Agriculture. International Chemical Series. 287 
pages, 5+ x 8, illustrated. $2.75 

An elementary textbook on the principles and conventions of physical chemistry, 
emphasizing topics most important for the biologist and omitting or treating 
only briefly topics such as atomic structure, quantum theory, photochemistry and 
phase diagrams. 

Norton's REFRACTORIES 
By F. H. Norton, Assistant Professor of Ceramics, Massachusetts 
Insti tute of Technology. 594 pages, 6 x 9, 376 illustrations. $6.00 

This is a comprehensive treatise on the manufacture, testing and use of re-
fractories. The basic principles involved in the various processes are carefully 
brought out and the most up-to-date methods of manufacture and testing are 
fully described, and illustrated with photographs of modern equipment. 

Kraus and Holden's GEMS AND GEM MATERIALS 
New Seeofid Edition. 

By Edward H. Kraus, Professor of Crystallography and Mineral- 
ogy and Director of the Mineralogical Laboratory, University of 
Michigan, and Edward F. Holden, Late Instructor in Mineralogy, 
University of Michigan. Second Edition. 260 pages, 6 x 9, 325 
illustrations. $3.00 

This book gives a comprehensive treatment of the forms, properties, formation, 
occurrence and characteristics of gems and gem materials. 

Send for copies on approval 

McGRAW-HILL -BOOK COMPANY, Inc. 
Penn Terminal Building 

370 Seventh Avenue New York 
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COLLOID CHEMISTRY 
THEORETICAL AND APPLIED 

By Selected lnternational Contributors 

Collected and Edited by  

JEROMB ALEXANDER 
The most comprehensive and modern treatment of Colloid Chemistry in any Language ;-


complete in four volumes. 


Volume I11 TECHNOLOGICAL APPLICATION-First Series of Papers 
Ready November 15th 

45 Contributors 
CONTENTS 

Cohesion and Adhesion-J. W. McBain and J. W Stericker; Porcelain and Allied Ceramic Bodies 
Alexander; Some Practical Results of X-Ray Re- -L. Navias; Ceramic Refractories as Disperse Sys- 
searches on Colloids-G. L. Clark; Wetting of tems-E. W. Washburn; The Colloidal Nature and 
Solids by Liquids-F. E. Bartell; Spontaneous Dis- Properties of Cements and Mortars-A. B. Searle; 
persion of Small Liquid Particles-N. Rashevsky; The Colloidal State in  Metals and Alloys-J. 
The Influence of Elasticity and Permeability on the Alexander; Colloidal Conditions in  Metal Crystals- 
Swelling of Two-Phase Systems-K. von Terzaghi; W. Guertler; Colloid Systems in Metallography- 
On the Rubber-like and Liquid-crystalline States C. Benedicks; On the Well-known Five Structures in  
of Matter, in  Connection with the Classification Of Steel-K. Honda; The RBle of Surface Energy on 
Crystals and Molecules According to Their Vectorial the Equilibria of Iron and Iron Carbide-Yap, 
Fields--P. P. von Weimarn; Surface and Catalysis ~ h ~ - ~ h ~ ~ ;  hi^ ~ i on metals~ ~~h~ Properties of l 
-E. F. A r q s t r ~ n g ;  Contact -u. R. Evans; The Colloids and the Corrosion of 
Taylor; Adsorption by Silica *el, Theory and Ap- Iron-J. N. Friend; Colloid Chemistry and pe-
plications-E. B. Miller; Colloid Factors in Water 

D. Turner and D' D. Crush- t r o l e u m A .  E. Dunstan; Colloid Chemistry of Pe-

ing and Fine Grinding of Quartz-L. Navias; troleum-J. C. Morrell and G. Egloff; Colloid 

Colloid Mills and Chemistry-A. Chemistry and Petroleum-L. Gurwich; The "Free 
Chwala; Suspen$pids and Their Electrical Precipi- Carbon" Of Tar-J. M. and C. R. 
tation-W. W. Strong; The Super-centrifuge in Downs; A s p h a l d F .  J. Nellensteyn; Deflocculated 
~ndustry-E. &f. James; Notes on Filtration, with Graphite-E. G. Acheson; Colloidal Fuel-L. W. 
Special Reference to Metafiltration-4. A. Pickard; Bates; Soil C0lloids-J. di Gleria and F. Zucker; 
The Flotation Process-G. H. Buchanan; Chemical The Colloidal Chemistry of the Soil-R. Bradfield; 
Warfare-J. Alexander; Colloid Chemistry and Ge- Rapid Colloidal and Mechanical Analysis of Soils- 
ology-R. E. Liesegang; Colloidal Minerals-C. G. J. Bouyoucos and M. M. McCool; The Colloid 
Doelter; Colloids in  Glass-A. Silverman; Some Chemistry of Wheat, Wheat Flour and Wheat Flour 
Colloidal Properties Of Sodium Silicate Solutions- Products-R. A. Gortner. 

Volume I1 
THEORY AND METHODS BIOLOGY AND MEDICINE 

976 Pages - 60 Contributors - $14.50 1020 Pages - 62 Contributors - $15.50 

Arrangements have been made t o  conclude the series wzth a Pourth Volume dealzng zurth T E C H N O L O G I -  
C A L  APPLICATION-second serzes o f  papers, t o  be released i n  the early sprzng. Thzs addztzon t o  the serzes 
zs necessary because of the tremendous zmportance o f  the materzal conszdered and the zndzcstrres served. 

THECHEMICAL COMPANY,CATALOG INC. 
419 Fourth Avenue New ~ o r k ,  U. S. A. 


