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HYDROLOGIC RESEARCH 
By Dr. ROBERT E. HORTON 

VOORHEESVILLE, NEW YORIC 

THE fact that hydrology has largely grown u p  i n  
the families of sister sciences, and the tremendous 
pressure fo r  hydrologic research created by recent 
activities in soil and water conservation, have created 
a situation which seems to call f o r  some pertinent 
discussion of the objectives and methodology of hydro- 
logic research. This is especially t rue in view of the 
fact that practical applications of hydrology are run- 
ning away from the scientific development of the 
subject. There is a consequent tendency to concen-
trate research on specific objectk-es rather than to 
direct it  toward the development of a complete, well- 
rounded body of scientific knowledge. 

From different riew-points the objectives of hydro- 
logic research are manifold, but, while hitherto not 
generally recognized, the fundamental objective of 
such researches, stated in its most general terms, is to 

determine the independent variables which go\-ern the 
phenomena and the relations between them. 

It is recognized that scientific research can not be 
standardized and that researches which have proven 
to be of the greatest utilitarian value have quite gen- 
erally been carried out by individuals and from purely 
scientific motives, without regard to the application of 
the results. On the other hand, experience has shown 
that wholly undirected or uncoordinated research does 
not usually lead to the best results. This is especially 
true of researches conducted by individuals or by 
separate governmental bureaus or agencies. F o r  eco- 
nomic reasons or through lack of interest, the research 
is carried only as  f a r  as  needs be for  the specific prob- 
lem in hand. I t  is often true that with little additional 
effort, variables could be measured and the scope or 
limits of the research extended in such a way as  to 
make the results valuable with reference to other re- 
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shown as set for  a start a t  3 : 30 P.M. on a Tuesday. 
The radial cursor is now rotated to a position such 
that its radial edge coincides with the time of the 
termination of the experiment as  masked on the 
periphery of the inner disc. The integral number of 

.  hours elapsed is then read on the scale of the outer 
disc, picking out the proper day-circle by reference to 
the secondary cursor, while the added decimal portion 
is found from the marking a t  the end of the radial 
edge of the radial cursor where it crosses the scale 
around the periphery of the outer disc. I n  Fig. 1 
the instrument is set for  an experiment terminating 
a t  5 P.N. I f  this is on the following Wednesday, then 
25.500 hours hare elapsed, while if i t  is on the follow- 
ing Monday, 145.500 hours have elapsed. 

Owing to the way in which the graduations step out- 
ward as  one goes around the successive day-circles, it is 
necessary to make an adjustment in  the position of the 
secondary cursor fo r  some computations. This adjnst- 
ment may be made by following this rule: "When com- 
puting time interrals which terminate a t  a time located 
between midnight as  shown on the inner disc and the 
zero radius of the outer disc, push the secondary cursor 
inward one day before selecting the day-circle from 
which the number of integral hours is read off. Other-
wise hare it  set as directed above." 

The writer's instrument is graduated to the nearest 
5 minutes over a n  interval of 10  days, the scales being 
marked with india ink on heavy drawing paper 
cemented to the discs. I f  the discs were made of 
white celluloid and engraved by machine, no doubt the 
graduations could be made to the nearest minute or 
less, orer a n  interval of as many days as necessary, 
depending on the size of the outer disc. 

GIEMSA PREPARATION FOR STAINING  
BLOOD FILMS  

THERE have been many varieties of blood stains 
proposed, and each stain has its peculiar adrantages. 
I n  a large proportion of clinical laboratories, where 
many blood films are stained daily, Wright's stain is 
generally found to be satisfactory and is relatively 
inexpensive. However, some laboratory workers prc- 
fer the more precise results obtained from other stains 
in the Rolllanowsky series. Giemsa's modification has 
been found to be T-ery satisfactory as  a routine blood- 
stain as well as for  blood parasites. I t s  chief disad- 
vantage is its cost. 

For  several years the writer has prepared blood 
films containing avian malarial parasites, using the 
Giemsa method exclusively. Ready prepared solutions 

of Giemsa generally cost about $12.00 per eight-ounce 
bottle. The cost of eight ounces of prepared Wright's 
stain, on the other hand, is but $2.85. This difference 
in price means a great deal to private laboratories and 
to many institutions. Some workers, even though pre- 
ferring the Giemsa method, use Wright's stain regu- 
larly to reduce the expense involved. 

The following method for  preparing Giemsa stain, 
although not conforming to the usual technique sug- 
gested, has been found to be very satisfactory by the 
writer. The resulting stain costs about $3.25 per 
eight ounces and gives unifornlly well-stained blood 
films. I n  laboratories where a great deal of stain is 
used the cost of Giemsa so prepared is little more than 
Wright's. 

Azur 11-eosin . . . . . . . . . . . . . . . . . . .  3.0 gms. 
Azur I1 ...................................................0.8 gms. 
Glycerin (c.p.) . . . . . . . . . . . . . . . . . . . . . . . . . . .250.0 gms. 
Methyl alcohol, absolute (neutral), 

acetone free . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 250.0 gins.  

Dissolve the Azur I1 and Azur II-eosin in the 
methyl alcohol in  a n  Erlenmeyer flask. Shake well 
for  fifteen minutes, add the glycerin, shake for  ten 
minutes and filter through a moderately fine grade of 
filter paper. Collect the filtered stain in  a bottle and 
discard the undissolved residue. 

There is generally quite a bit of stain that does not 
dissolve. This, however, seems to make very little 
difference in the chmaracter of the resu1tan.t stained 
blood films. Results have been equally satisfactory 
with human blood and avian blood. 31alarial para- 
sites a re  brought out sharply, with distinct differentia- 
tion of chromatin and cytoplasm. 
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PHYSICS  
for Students of Applied Science 

By J. EDMONDSHRADER 
Professor of Physics, Drexel Institute of Technology 

638 pages, 6 x  9, 538 illustrations, $4.00 

HE purpose of this new text is to pre- the student for the pursuit of other sub- T sent, in logical sequence and concise jects, especially in the field of engineering. 
form, those fundamentals which are nec- The calculus is used only sparingly and in 
essary to give the technical student a work- the latter parts of the book; a working 
ing knowledge of physics. The materials knowledge of trigonometry is however, 
included, the arrangement of topics, and assumed. 
the manner of presentation reflect the Since the author believes that modern
author's experience in years of teaching physics can be studied to advantage only 
physics to engineering and art students and after a thorough mastery of the older and 
in his own research and consulting work. basic principles, modern developments are 
Preliminary editions of the book have been touched upon only lightly. 
used in the author's courses for the past 
five years. A comprehensive list of problems is given 

at the end of each division of the book. 
The arrangement of material, by which Answers for the odd-numbered problems 
mechanics and heat are followed first by are printed, and enough problems are given 
electricity and then by wave motion, sound so that either the odd-numbered problems 
and light, is that which seems to the author or the unanswered even-numbered ones 
most logical and best suited to the needs of may be assigned. 

Manual of Experiments in Physics 
By J. EDMONDSHRADER 

262 pages, 6 x 9, illustrated, $2.25 

Send for copies on approval 

McGRAW-HILL BOOK COMPANY, INC. 
330 West 42nd Street, New York Aldwych House, London, W.C.2 
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IncZzlde These in Yozlr 1938 Adoptions 

FzlndmentuZ~ New ! 

of ANATOMY 
In writing this book Dr. Francis has kept in mind the essentiallypractical signifi- 
cance of a lrnowledge of anatomy in both its professional and lay aspects. His 
long experience as a teacher and his intimate knowledge of the subject in his role 
of physician to the Developmental Health Inquiry of the Associated Foundations 
establish the authoritativeness of his text and illustrations. 
All anatomy textbooks have one thing in common-they teach anatomy, but 
each one has a different approach. This new "Fundamentals of Anatomy" 
teaches anatomy, BUT I T  IS A DIFFERENT TYPE OF TEXTBOOK. It  
differs mainly in its approach-the author opening the door through LIVING 
anatomy. This approach has the following advantages: 1st. Living anatomy 
emphasizes the normal body. 2nd. I t  serves to act as basic knowledge in under- 
standing hygiene and health. 3rd. I t  goes hand-in-hand with normal physiology. 
4th. Normal, living anatomy should be had for the proper understanding of 
physical changes in disease. 
F u n d a m e n t a l s  of Anatomy-By CARL C. FRANCIS, Senior Instructor in Anatomy, Laboratory 
of Anatomy, Western Reserve University. 320 pages, 176 illustrations, including 26 color plates. 
Price, $2.75. 

Fzlndumentds 4th Edi~ion! 

of HUMAN PHYSIOLOGY 
The major changes made in this new edition had to do with the discussion of the 
vitamins and the endocrine glands. Recent developments in these fields and the 
fundamental importance of each warranted considerable amplification. Another 
change was the condensation of the discussion of metabolism to approximately 
one-half of the space devoted to the topic in previous editions, largely because 
the more complete presentation presupposed more knowledge of chemistry than 
that possessed by the average student using the text. Likewise, the chapter 
dealing with immunity has been simplified. 
The addition of approximately thirty figures and diagrams needs no explanation; 
such illustrations cannot fail to be of assistance to the student. As a further 
aid in making the text intelligible to the beginner a glossary has been added, thus 
enabling the student to understand discussions in which new terminology is used. 
F u n d a m e n t a l s  of H u m a n  P h y ~ i ~ l o g y - B ~  Late Regius Professor of Physi- J. J. R. MACLEOD, 
ology in the University of Aberdeen, Scotland, and R. J. SEYMOUR,Professor of Physiology, Ohio 
State University, Columbus, Ohio. Fourth Edition. 424 pages, 108 illustrations, 4 color plates. 
Price, $2.50. 

The C. V. MOSBY COMPANY-ST. LOUIS, MISSOURI 
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OCCASIONAL PAPERS O F  T H E  
AMERICAN ASSOCIATION FOR THE 

ADVANCEMENT O F  SCIENCE 

Three illustrated papers presented at t h e  Rochea- 
ter meeting of t h e  Association in cooperation with 
the Ecological Society of  America, by F. A. Siloox, 
Chief o f  t h e  U. S. Forest  Service, Dr. W. C. Lowder- 
milk, Associate Chief of  the  Soil Conservation Ser- 
vice, and  Dr. Morris L. Oooke, Chief of t h e  Rural  
Electrification Administration. Theae three papera 
present the  serious problems arising f rom fai lure 
t o  control flood waters at their source a n d  t h e  soil 
erosion resulting f rom this neglect, a n d  t h e  steps 
t h a t  are being taken towards permanent control. 

The Scientific Aspects 
of Flood Control 1 

Symposium sponsored b y  t h e  Section o n  Medical 
Sciences at Atlantic City, N. J., published under t h e  
direction of  t h e  following committee of workers in 
medical science': William Charles White, Chairman; 
Vincent d u  Vigneaud, C. C. Little, Eamond R. Long, 
a n d  Carl Voegtlin. Edited by Henry B. Ward. 
These papers br ing  out  the  advancea recently made 
in cancer research b y  leading investigators along 
the  three main approaches t o  the  problem: biology, 
chemistry a n d  physics. A summary of the  papers 
will be  found in Science for  February 5, 1937. 

Some Fundamental Aspects 
I of the Cancer Problem 

Price prepa id  50 cents I Price, cloth, $2.50; paper, $2.00 
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11 LaMotte Universal pH Outfit 11 
Compact and readily portable. Cov- 
ers a wide pH range. Can be sup- 
plied with any 3, 4, 5, 6 or 7 sets 
of LaMotte Permanent Color Stand- 
ards and will  therefore cover any 
desired Dart of nH ranee. 0.2-13.6. 

I1 -% --LA,+-' A D D I ~ ~ ~ & I ~  to ail types-of research 

I I 
- 

ar;d industrial pH work. Accurate 
to 0.1 pH. Excellent for use with highly colored or turbid 
solutions. Price, $35.00 t o  $66.00 f.0.b. Baltimore. I I 
LaMotte Chemical Products Co. 

418 Light St, Baltimore, 1116. 

W A N T E D  

New Products and Processes 
Large and highly successful company actively engaged in the 
manufacture and sale of basic drug, pharmaceutical, biologi- 
cal, medicinal chemical and allied products desires to obtain 
manufacturing and sales rights for new products. 

Particularly desires products which can be sold in bulk and 
in large quantities. 

Address UMANUFACTUBER" care of Science, 
3941 G r a n d  Cent ra l  Terminal, N e w  York, N. Y. 

T E L L S  A I R  CONDITION AIRGUIDE AT A GUNCE AS 
A CLOCK T E L L S  T I M E  

To know room temperature is not 
enough! Health and comfort de- 
pend upon humidity too. These 
scientifically accurate Airguide 
models perform the double task 
of tellinr both temoerature and 
humidity: At a they warn 
when the air approaches the irri- 
tatine drvness which causes most 
of th; wighs and colds so preva- 
lent in our artificially heated 
homes and offices. Airguides 
shown make practical and very 
attractive gifts. 

Solve your g i f t  problems with 
*I...- *,. ".... 

Desk Airguide.-Handsome easel type comes 
in: Fine Black Bakelite Case, Chromium 
Fittings. $3.60: Rich Walnut Bakelite Case. 
Gold Plated Fittings, $3.60. 

Airguide Barometer  to match either above, 
$6.60. 1 ' 1  
411 above easel types measure 4%" z 4%". 

W a l l  Airguide-The Eton Model, reading 
both temperature and humidity is the successor 
to the old wall thermometer. Striking modern 
case of black and chromium, with two-tone 
silver dial. Size 7%'' x 2%", $3.60. 
Airguide Trio.-This combines Thermome- 
ter, Humidity Indicator and Barometer in a 
single unit of outstanding beauty and useful- 
ness. Modern design. Exceedingly attractive 
and sure to please. Black and chromium with ' 
white. Stands on its Flat Base. Size 5%" 
high, 4Srr  wide x 2XN, $9.76. 
Prica are Porrpaid in U.S.A. S a t i s f M i o m  guamnrsed ' 

_ . d m  - .-, WALTER F. MARTINI, Distributor -*---- 
I B & 4 Stone  St, New York, N. Y. "ETON" 


