
trophysique, Universitt de Litge, Litge.) 
8-10. Endocrine Aspect of Breast Can-

cer, Internatl. conf., Glasgow, Scotland. 
(A. P. M. Forrest, Dept. of Surgery, West-
ern Infirmary, Glasgow, W.1.) 

8-12. Inter-American Cong. of Philoso-
phy, 5th, Washington, D.C. (R. M. Chis-
holm, Brown Univ., Providence, R.I.) 

8-12. Poliomyelitis Conf., 4th inter-
natl., Geneva, Switzerland. (Secretariat, 
4th International Poliomyelitis Confer-
ence, Hotel du Rhone, Geneva.) 

8-20. Legal Medicine and Law-Science 
Problems, 1st American cong., Chicago, 
Ill. (Law-Science Inst., c/o School of 
Law, Univ. of Texas, Austin 12.) 

9-1 1. Biological Symp., 8th annual, 

Univ. of Michigan, Ann Arbor. (B. L. 
Baker, Dept. of Anatomy, Univ. of Michi-
gan, Ann Arbor.) 

9-1 3. European Molecular Spectros-
copy Conf., Freiburg, Breisgau, Germany. 
(R. Mecke, Dept. of Physical Chemistry, 
Univ. of Freiburg, Freiburg.) 

9-13. International Cong. for the Study 
of Social Insects, Paris, France. (G. Rich-
ard, International Union for the Study of 
Social Insects, Faculty of Sciences, Uni-
versity of Rennes, Rennes, France.) 

10-12. Thermodynamic and Transport 
Properties of Fluids, conf., IUPAC, Lon-
don, England. (Institution of Mechani-
cal Engineers, 1, Birdcage Walk, West-
minster, London, S.W. 1.) 

sensitivify simplicity of operation 
versatility ease of sample preparation

kcompletely avmmmir operotion up to 100 samples 

f - ---z ---7 

Counting Trltium. Carbon-14, and other beta emitting 
iaotopc.5 by the  Trl-Cnrb I ~ q u i dScintillation Spectrom- h 
e t e r  h l e t t i od  o f f e r s  m a n v  a d \  a n t a g e s  o v e r  o l d e r  - , . .  . 
methodq such a s  G e ~ g e rand proportional counting. 4 ---
S e n s ~ t l v ~ t ycan be shown by notlng one extreme condi- -
tion. natural rad~ocarbondat lng can be extended be- -$ 
yond 40,000 years r-2"- . 
Simplic~tvof operation can be shown by the  other ex-
treme: hundreds of moderatelv active s a m ~ l e scan be 
counted daily. I 
Versatlllty 1s indicated by the  fact t ha t  t h ~ sIS a method 
of spectrometry. Pulse height ana lys~sp e r m ~ t sselect~on I

Iof the  most favorable sample and background condl- k 
tlons. Also, two o r  more beta emittlng I-otoprs of d ~ f -

I 
ferent energles can be selectively counted In a single 
sample. 

,
Ease of sample preparation is one of t he  most popular I-m,,, to preren( and ;,., v,.rr
features. liesides samples t h a t  are  readily soluble in 
toluene, such things a s  aqueous samples, carbon dioxide, I Tri-Corb Sp.ctromct.n: 

and completely ~nsolublesolid samples can also be The automat ic  s ample  hand l ing  
counted. I equipment and the printing readout I 
Automation now further enhances the  advantages of t he  
Tri-Carb Method. U p  to 100 samples can he handled 
completely automatically, with the  original data  ac-
curately and permanently recorded on paper tape. T h e  
instrument can be utilized to  t he  fullest extent-24 
hours per day-without consuming valuahle ~ t a f ftime. 

1_ 
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10-17. International Union of Crystal-
lography, 4th genl. assembly, Montreal, 
Canada. (G. A. Jeffrey, Chemistry Dept., 
Univ. of Pittsburgh, Pittsburgh 13, Pa.) 

11-13. Applied Cytology, European 
Symp., Brussels, Belgium. (Secretary, 
Comm. on International Cong., American 
Cancer Soc., 521 W. 57 St., New York 
19, N.Y.) 

14-19. International Assoc. of Geron-
tology, Merano, Italy. (A. 'I. Lansing, 
Dept. of Anatomy, Univ. of Pittsburgh, 
Pittsburgh 13, Pa.) 

14-20. Clinical Pathology, 4th internatl. 
cong., Brussels, Belgium. (M. Welsch, 
Service de Bacteriologic et de Parasitolo-
gie, Universitt de Litge, Blvd. de la Con-
stitution, LiCge, Belgium.) 

15-18. Biochemistry of Lipids, Interna-
tional Colloquium, Oxford, England. (Dr. 
Sinclair, Laboratory of Human Nutrition, 
Oxford. ) 

15-19. Institute on College Adminis-
tration, annual, Ann Arbor, Mich. (A. D. 
Henderson, 2442 U.E.S., Univ. of Mich-
igan, Ann Arbor.) 

16-19. American Malacological Union, 
annual, New Haven, Conn. (Miss M. C. 
Teskey, P.O. Box 238, Marinette, Wis.) , 

16-24. International Cong. for Pure 
and Applied Chemistry, 16th, Paris, 
France (R. Morf, Secy. Genl., IUPAC, 
Sandoz, S.A., Basel, Switzerland.) 

20-21. Medical-Sociological Aspects of 
Senile Nervous Diseases, internatl. symp., 
Venice, Italy. (S. N. Feingold, Jewish 
Vocational Service of Greater Boston, 70 
Franklin St., Boston 10, Mass.) 

21-28. Neurological Sciences, 1st in-
ternatl. cong., Brussels, Belgium. (P. 
Bailey, National Institutes of Health, 
Bethesda 14, Md.) 

23-24. Modern Electrochemical Meth-
ods of Analysis, Internatl. symp., Paris, 
France. (G. Charles, Ecole Superieure de 
Physique et de Chimie, 10, rue Vauquelin, 
Paris 5e.) 

25-26. Structure Properties Relation-
ships of Polymers (IUPAC), Paris, France. 
(International Union of Pure and Applied 
Chemistry, 4, Avenue de 170bservatoire, 
Paris 68.) 

25-29. Protein Chemistry Symp., 
IUPAC, Paris, France. (J. Roche, Col-
lege de France, Place Marcellin Berthe-
lot, Paris 5O.) 

26-27. Experimental Psychology and 
.4nimal Behavior Section of International 
Union of Biology, Brussels, Belgium. (H. 
S. Langfeld, Dept. of Psychology, Prince-
ton Univ., Princeton, N.J.) 

26-27. Linguistic Soc. of America, Ann 
Arbor, Mich. (A. A. Hill, Box 7790, Uni-
versity Station, Austin 12, Tex.) 

26-27. Military Psychology, internatl. 
symp., Brussels, Belgium. (National Acad-
emy of Sciences, 2101 Constitution Ave., 
NW, Washington 25.) 

26-31. International Humanist and 
Ethical Union, 2nd cong., London, Eng-
land. (American Humanist Assoc., Gate 
House, Yellow Springs, Ohio.) 

26-1. International Congress on Nu-
trition, 4th, Paris, France. (Quatrihme 
Congrks International de Nutrition, 
CNERNA, 71, boulevard PCreire, Paris 
17Q.) 

( See issue of 17 May for comprehensive list) 
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Kodak reports to laboratories on: 
four new sensitizings for an expanding universe.. .two new thermosetting 
optical cements.. .some dry and scarcely credible dark violet prisms 

Finesse and sensitivity 

Here we are, seemingly hoist in the 
dark with our own photographic 
petard, while in the act of coating 
photographic emulsion on glass to 
keep the astronomers in business. 
Since the world's professional as-
tronomers could all be comfortably 
accommodated in the stands of 
even a smallish town's ball park, 
the coating equipment we maintain 
for their benefit need not be verv 

applied as to require the fewest 
hours of exposure to make visible 
the incredibly faint rather than to 
freeze a split microsecond with the 
least burst of brilliance. For build-
ing up something in the way of im-
age out of virtually nothing in the 
way of energy flow, there is an 
Emulsion Type 103a that is even 
more sensitive. IIa, however, beats 
it for fine image structure and 
signal-to-noise ratio in the micro-
photometer tracings of stellar and 
galactic spectra. 

The new IIa sensitizings are Class 
F, a very uniform one for the whole 
visible spectrum, especially for the 
red to 680 mp; Class E, with low 
green sensitivity but the highest 
total red sensitivity, peaking at 
about 645 mp and cutting off 
sharply beyond about 660 mp; 
Class D, the most generally useful 
one for the green region to about 
630 mp; and Class G, which pro-
vides the highest green sensitivity 
obtainable without appreciable red 
sensitivity. 

Astronomers and others who employ 
photographic sensitivity with this order 
of finesse condrrct their negotiations for 
materials with Soecial Sensitized Prod-

streamlined. ~t must, however, & ucts Sales ~iv is ion,Eastman Kodak 
Company, Rochester 4, N. Y., which 

very lest precious hours be arranges for delivery through Kodak 
wasted for magnificent instmments dealers-the very same, in many cases, 
and men who have so much rob- who supply portrait photo~rapherswith 
ing of the universe to cram into too Kodak Opa l  Paper on whick to picture 

brief lifetimes. the local brides. This also requires 
finesse and sensitivity.

Photographic emulsion, the heart 
of the matter, comes here in beakers 
-a little beaker to coat a couple of 
dozen 2 by lo's, a bigger beaker for 
a dozen dozens of 8 by 10's to go to 
a man who wants to make sure his 
whole autumn's observing program 
will be on the same coating. This is 
custom manufacturing, of course. 
Up to now we have listed 104 com-
binations of emulsion types and 
spectral sensitizing classes in which 
we can make Kodak "Spectro-
scopic" Plates, as these esoterica 
are trademarked. Occasion for the 
present remarks is the addition of 
four sensitizing classes for Emulsion 
Type IIa. 

The lower case "a" means that 
the sensitivity emphasis has been so 

What's wrongwithCanadabalsam? 
We seem to have achieved a lonely 
leadership in the manufacture of 
optical cements. The eminence is 
not altogether enviable. It's hard to 
make money at selling optical ce-
ment to other optical manufactur-
ers, nor is there in it the kind of 
satisfaction to be found, for ex-
ample, in making ever better pho-
tographic plates for astronomers to 
use in exploring the universe. 
(There isn't any money in that 
either, but it's fun and it sharpens 
the skills.) Lens cement, however, 
is only lens cement. What if it does 
hold lenses or prisms together over 
a much wider range of tempera-

This is  one of a series of reports on the many products 

and services with which the Eastman Kodak Company and 

i ts  divisions are ...sewing laboratorieseverywhere 

tures than the old Canada balsam 
used to? After all, our resin chem-
ists and our optical production engi-
neers get the same signature on 
their pay checks. 

We have two new thermosetting op-
tical cements that we might as well share 
with the world. $54 a pound for the 
syrupy-liquid HE-63 that requires align-
ment fixtrrres drrring polymerization; 
$175 per half-polrnd for the gelatinous 
HE-65 that usuallj~needs no Jiwtrrrefor 
interfaces up to one square inch. For use 
directions and information aborit several 
other types we make, write Eastman 
Kodak Company, Special ProdrrctsDivi-
sion, Rochester 4, N. Y. A halfinozrndof 
lens cement goes a long, long way; if you 
don't want that much, we beg to remind 
you that opticians havegotten along with 
Canada balsam for many years, even 
though we don't sell it. 

A scoop for radicals 
"I have in my hand a little bottle 
which contains some dry, dark vio-
let prisms of a free radical," you will 
casually remark to acquaintances 
and students suspected of being un-
familiar with J.A.C.S., 72, 1051; 
J. Org. Chem., 17,1437; or J. Chem. 
Soc., 1954, 3574 and 1956, 1127. It 
will be diphenylpicrylhydrazyl. You 
will have made it by treating I ,I-
Diphenyl-2-picrylhydrazine (East-
man 7365) with lead peroxide in 
chloroform. It will keep on the 
shelf for a while but not long 
enough for us to have relieved you 
of the preparation chore. Being 
reasonably inert to molecular oxy-
gen, it will make a very fine scaven-
ger with which to scoop other, less 
long-lived free radicals out of a 
reaction. As your insight will at 
once tell you, it will inhibit poly-
merization, abstract hydrogen from 
certain molecules, and be paramag-
netic because of its unpaired elec-
tron. 

Eastman 7365 (at $4.50 for 5 grams) 
is an example of some 3500 organicoddi-
ties and good, solid workhorses that can 
be ordered from Distillation Products 
Industries, Eastman Organic Chemicals 
Department, Rochester 3, N. Y. (Di-
vision of Eastman Kodak Company). 
They're in our List No. 40. Write for 
a copy. 

Prices quoted are subject 10 
< h o n ~ ewithout noticc. 
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P H I L O S O P H I C A L  
L I B R A R Y  B O O K S  

INTRODUCTION TO ELECTRICAL APPLIED PHYS-
ICS by N. F. Astbury. B book on physics and engineering, 
reflecting the development of electrical science into a snb-
ject which is neither physics nor engineering, hot a rom-
bination of botb. Brings together the classical basis of 
the subject and specialist topics which are entering all  
fields of applied saience. Numerous diagrams. $ 1 0 . 0 0  
IJ GALACTIC NEBULAE AN0 INTERSTELLAR SPACE 
by Jean Dufay. The most complete acconnt availablp ~f 
the many diverse phenomena, observational and theoretical, 
involved i n  the study of interstellar matter. Illustrated. 

s i r i  nn 
HIGH-SPEED SMALL CRAFT hy Peter du c&. A 

uell-known designer of high-speed marine craft  discrlsses 
the factors governing problems of design and c o n s t r l ~ c ~  
tion, including rudder design, use of reinforced plastics 
and light alloys propelling machinery, and use of models 
for predicting bkhavior in rough water. 4 4  plates & 1 4 0  
drawings. $ 1 5 . 0 0  
n E N G I N E E R I N G  S T R U C T U R A L  F A I L U R E S  by R O I ~  
Hamrnond. B srlrvey of the causes and results of failrlres 
in over a century of engineering, including earthwo~ks.  
dams, harbor work% buildings, bridges, and underground 
uorks; a i t h  special consideration to failures due to vibra-
tion, earthquake, snbsidence, and i n  welded structures. 

$12 .00  n REASON A N D  C H A N C E  I N  S C I E N T I F I C  D I S C O V E R Y  
by R. Taton. Dr. Taton esamines the relative role of active 
purpose and chance in the processes of scientific discovery. 
Steering clear of theory, he i l lnstrates his thesis by prac-
tical  examples drawn from the lives and  irorks of such 
distinguished scietltists as  poincar8, De Brogile, Bernard, 
Gaiileo, Roentgen, Becqnerel, the Curies, Leibniz. Newton 
and others. Illustrated. $10 .00  

CONSTRUCTING AN ASTRONOMICAL TELESCOPE by 
G. Matthewson. B detailed guide book for the espert a s  
well as the beginner. Second revised edition. Fully illus-

vv . .  -ED~CTIONARYOF MATHEMATICS by C. H. McDowell. 
A concise definitive dictionary for students and the  general 
reader. Many illustrated examples. $2.75 
nHISTORY OF MATHEMATICS bv Joseoh E. Hofmann. -
111 a wealth of detail Professor k o f n ~ a i n  expl&is the 
number systenls and methods of ancient peoples, the role 
of the great translators of the Middle Ages, the problems 
and tensions of the Scholastic period. Nllnlerous works of 
Renaissance and Early Baroque mathematicians are dis-
cussed, emphasizing developments which helped to pave the 
way for modern conceyta. $4.75 
n ERNEST RUTHERFORD: ATOM PIONEER by John 
Rowland. Lord Rlltherford will be remembered most for his 
brilliant and revollltionary research into atomic physics, 
and as the resrllt of his work, rapid progress was made 
Lowards the developnlent of the atomic bomb, the bllilding 
of power stations, and the utilizing of atomic energy for 
industrial pnrposes. Illustrated. $ 1 . 7 5  
n ELECTRONIC COMPUTERS by T. E. Ivall. A non-
mathematical i~ltroduction to the mechanism and applica-
tion of conlputers ell~ploying valves and transistors. Both 
digital and analogue conlprlters are covered, the bulk of the 
book being devoted to describing their circnitry, while 
their rapidly developing applications i n  indnstry, conlmerce 
and science are also outlined. I n  the flnal chaptar, the 
future evolution of coniprlters is  discnssed. 40 drawings 
and 25 photos. $ 1 0 . 0 0  
n ELECTRICITY AND MAGNETISM by J. Newton. A 
detailed study of the phenomena and theory of electricity 
and magnetisln. Tile author deals with cnrrent electricity, 
electrostatics, magnetic properties of materials, magnetonl-
etry and thelmo-electricity, concluding with a srlrvey sys-
tem of units ,  electronic circuits and elementary atonlic 
physics. The ar~thor is  Senior Lecturer in Physics a t  
Korthanlpton Polytechnic, London. 4 plates, 261 figures. 

$10 .00  
n SURGEONS ALL by Harvey Graham. The thrilling story 
of a thousand alld one snrgeons, beginning ill prehistoric 
times, continuing through the great civilizations of 
Egypt, China and India,  Greece and Rome, and down 
throilgh the Middle Ages to the present day. I n  this i n -
spiring tale of nlan's ceaseless struggle u i th  disease and 
death, body-snatchers rub shonlders n i th  princes, moonte-
banks and witches jostle famous surgeons. The account 
of the rise, f a l l  and renaissance of snrgery ends with a 
forecast of the astonishing prospects for the future. 
Numerous illustrations. $10 .00  
n CLASSICS OF BIOLOGY by August Pi Suner. This 
Survey of the Study of Life, told by one of the foremost 
living biologists, illunlinates the high-points of Progress 
in this science by fascinating glin~pses into philosophical 
theories throughout the ages 1111til reachillg Ollr present-
day ohservatiollal nlethods. The author is a former Presi-
dent of the Academy of Medicine in Barcelona. $7.50 n ORIENTAL M4GIC by S. I. Shah. The Brst book in 
any lallguage to correlate the magical tradit ion and  tech-
niques of the West wit11 those of the Middle and Far 
East. The author is l'resident of The Oriental Culture 
League. Illustrated. $7 .50  

MAIL THIS COUPON TODAY 
; Mail to your favorite bookseller or directly to 

' 
PHILOSOPHICAL LIBRARY Publisherr I 

1 15 East 4 0 t h  Street. Desk Z. ~ c i ~ o r k16, N. Y. I: Send books checked To expedite shipment I enclose ; 
remittance $.. ............................ ' 
NAME 
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LETTERS 
T h e  editors take no responsibility for 

the content of the letters published in this 
section. Anonymous letters will not be con-
sidered. Letters intended for publication 
should be typewritten double-spaced and 
submitted in duplicate. A letter writer 
should indicate clearly whether or not his 
letter is submitted for publication. For ad-
ditional information, see Science 124, 249 
(1956)  and 125, 16 ( 4  Jan. 1957) .  

Passive Voice and Personal Pronouns 

R. V. Ormes' judicious criticism of the 
passive voice [Science 125, 529 (1957)l 
reminded me, by contrast, of my own 
too sweeping indictment of it a year ago. 
A young chemistry major took my re-
marks seriously and wrote a formal ac-
count of experimental procedure entirely 
in the active voice, using the first per-
sonal pronoun. The  result was revealing. 
k t  least it convinced me that the passive 
voice is sometimes preferable to the ac-
tive, and that criticism of it should be 
confined, like Ormes', to its abuse. 

To  illustrate, here is a passage on 
procedure, chosen at random from the 
Journal of the  American Chemical So-
ciety. The original reads: "The thick oil 
was dissolved in ether, the solution was 
extracted twice with dilute alkali, and 
the combined basic extracts were washed 
with ether. T h e  ether solutions were 
combined, dried and evaporated to give 
2.8 g. of starting alcohol. The basic solu-
tion was acidified with dilute sulfuric 
acid and extracted with ether. The ether 
layer was washed with water. . .  ." 

Recast in the active voice, with the 
first personal pronoun, it reads: "'We 
dissolved the thick oil in ether, extracted 
the solution twice with dilute alkali, and 
washed the combined basic extracts with 
ether. We combined the ether solutions, 
dried them, and evaporated them to 
give 2.8 g. of starting alcohol. We acidi-
fied the basic solution with dilute sul-
furic acid and extracted it with ether. 
IVe washed the ether layer. . .  ." 

Except for the opening sentence, the 
original version is superior, primarily 
because it places the emphasis where 
emphasis logically belongs: on the proc-
ess rather than on the agent. Coherence 
is better too: in the original, the sub-
stance named at  the end of one sentence 
tends naturally to become the subject or 
subject modifier at the beginning of the 
next (". . .  ether. The ether solution 
. .  ."); in the revision, the reader is con-
stantly brought back to "we" before he 
learns the next step in the on-going 
process. 

But having stated the obverse or 
counterpart of Ormes' position with re-
g ~ r dto the passive voice, I should like 
only to reinforce his position that the 
first personal pronoun is not an invari-
able sign of immodesty or subjectivity; 
snmctimes considerations of objectivity 

and responsibility, no less than of style, 
demand its use. Certainly avoidance of 
it is no guarantee of virtue; I recall one 
immodest self-reference that went some-
thing like this: "Analysis of this problem 
is difficult, but after long deliberation, 

. .it was decided by this analyst to. ." 
Even worse is the pretense that beliefs 
are held and assumptions are made with-
out danger of contamination from hu-
man fallibility. "It is assumed" may be 
quite all right for reminding a reader 
of assumptions customarily understood 
when certain equations are used, but the 
reader should know when the assump-
tions are original, and the simplest way 
to tell him is by saying "I have as-

. .sumed. ." 
After all, human agents are respon-

sible for designing experiments, and they 
are present in the laboratory; writing 
awkward phrases to avoid admitting 
their responsibility and their presence 
is an odd way of being objective. P. W. 
Bridgman (Reflections of a Physicist, 
1950, pp. 57-58) puts it even more 
strongly: "In suppressing these personal 
expressions I am doing an unnatural 
thing that sometimes demands obvious 
circumlocutions and always involves an 
element of convention and construction. 
If I want to express what obviously 
occurs, I have got to use the first person. 
Has it ever been adequately proved, or 
has ever the assumption been adequately 
examined that in forcing myself to speak 
non-personally I have not thrown away 
something vital?" 

JANE J. ROBINSON 
University of California, Los Angeles 

University Responsibilities and 
Government Money 

I agree very definitely with Paul Klop-
steg [Science 124, 919 (1956)l that the 
danger of government sponsorship of re-
search is that of violation of the integrity 
of the universities in their research pro-
grams. However, the proposals and the 
suggestions made by Klopsteg are, in my 
opinion, diametrically opposite to those 
which would solve the problem. 

In  principle, Klopstcg proposes that 
whenever funds are granted to an insti-
tution for a particular project by a gov-
ernment agency, these funds should cover 
only part of the costs, and the remainder 
of the costs should be supported from the 
university's research funds, thus fulfilling 
the oblisation of the university to sup-
port research. That  this method of oper-
ation ~vouldlead toward the domination 
of the over-all research activity of an 
institution by granting agencies can be 
made clear by the following example. 

Let us assume that a given institution 
has a total of $1 00,000 (including over-
head) to distribute among its various 
research activities. In the absence of 
a granting agency, the institution can 
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GYROTORY"SHAKER 
A dependable, maintenance-free Rotary Action 
Shaker for general laboratory work when thor-
ough shaking and vigorous agitation for sus-

tained periods of time are required. 

140 to 400 oscillations 
per minute (alternate 

speed range--50 to 

recording of  variable and constant pH factors 1" eccentric rotary mo-

Allows automatic techniques to be applied to unknown 
compounds, to rapidly and accurately determine: two platform sizes--

A. Ionization constants, from which are determined 18" x 30"-24" x 36" 
minimum equivalent weights, purity, and stme-
tural features. interchangeableplatforms 

B. Kinetic analysis of reactions. 

FEATURES: Featuring o newly developed three-eccentric-shaft drive and 

Speeds analysis Provides permanent record Automatic stabilizing design, the Model GI0 distributes a positive, uniform, 
cut-offwhen reagent is exhausted perm~tsunattended operat~on rotary motion to all parts of the shaking platform without any 
for round-the-clock measurements of slow reacttons. A port in  the swaying or sagging a t  the edges of the table even under un-
cell ~ermitsaddi t ion  of reagents during operation Choice of 
m~crometer,microburet or  m ~ c r o m e t e rsyringe, quick  substitution balanced loading conditions. 
for rapid titrant changes Accuracy of 0.02 pH units Complete Platforms hold Erlenmeyer flasks, test tubes or other glassware. 
titration curves can be obtained within two minutes Typical
10 cubic centimeters sample volume capacity (other capacities UNCONDITIONAL ONE YEAR GUARANTEE 
avallable to suit specific needs) Cell temperature can be regu-
lated by controlled water bath (optional) * Magnetic stirrer pro-
vided * Range switch, which varies the ratio of titrator travel to Write for Bulletin GIO-S 
recorder pen movement, ensuring complete cn-paper plot without 
changing reagent concentration after a reaction has started 

Scientific Instruments Division 

43-20 34th Street, Long Island C ~ t y1, N. Y EXeter 2-4500 

ANATOMICALLY ACCURATE ( S Y N T H E T I C ) 
MINIATURE HUMAN SKELETON 

SuperblyAdapted ForElementary Work 
WhereEconomy IsImportant 

Only 26 Inches Tall 
Accurately Scaled A Wooden Case 

In Durable, Washable And Plastic Cover 
Synthetic Bone Are Included 

Designed for use in high school biology courses, the miniature skeleton has 
proved of value in psychology, health, safety, first aid, and physical education 
courses. The  low price enables the smaller schools to have a t  least one skeleton in 
the science department. The skeleton, with wooden case, weighs less than 20 pounds 
making it easy to carry from rooni to room. 

The wooden case is constructed to permit the rotation of the skeleton within the 
case. An illustrated key card on the door identifies the principal bones. This arrange-
ment permits a student to study the guide and skeleton together in order to more 
easily understand the skeleton. If desired, the skeleton can be removed from the case 
and hung in a more convenient place. The hook on the skull provides for attach-
ment to other types of support. 

Each skeleton includes an  attractive wooden case, plastic skeleton cover, and 
an illustrated key card. 

ZK510. M I N I A T U R E  SKELETON. The skeleton is thezK500' The same as ZK500, but the muscular origins and Insertions
nllar Origins are painted in blue, and the muscular in- are not painted. Many teachers prefer to pailit the mus-
sertions are in red on one side of the skeleton,cornpleb, cular insertions and origins themselves, and the surfaees 
with wooden case, plastic skeleton and illus- of these skeletons readily accept paint. conlplete with 

attractive wooden case, illustrated key card, and plastic
trated key rards. Each, $137.00 cover. Each, $115.00 

W. M. WELCH SCIENTIFIC COMPANY 
Full, Life-Size Skeleton D I V I S I O N  OF W. M. WELCH MANUFACTURING COMPANY 

available a t  $1 88.00. ESTABLISHED 1880 
1515 Sedgwick Street, Dept. E. Chicago 10. Illinois, U.S.A. 

No. ZK500 Hanafatturers of Scientific Instruments and Laboratory Aoparatms 



- 

vapor 
detector 

mercury 

tells instantly when a hazard exists 
in plant or lab atmospheres 

The American Association for the 

Meter is calibrated in mercury concen- 
trations for quick indication. The toxic 
limit is a full-scale reading on the high 
sensitivity scale of Model 23, illus- 
trated. Wt.: 7 Ibs.; size 13" x 8%" x 
4%". Three models for varying ranges. 

Write for bibliography on the mer- 
cury vapor hazard, and literature on 
Kruger Mercury Vapor Meters. 

Advancement of Science announces 
three new symposium volumes of 
the utmost imvortance to vsvchia- 
trists, neurologists, clinical" psy- 
chologists, physiologists, pharma- 
cologists, and biochemists-and of 
great interest to  the general public. 

Tranquilizing Drugs 
6" x 9", 205 pp., 32 illus., refer- 
ences, index, cloth, March 1957. 
Price $5.00. AAAS Members' cash 
order price $4.50. 

Psychopharmacology 
6" x 9", 175 pp., bibliographies. 
index, cloth, 1956. Price $3.50. 
AAAS Members' cash order price 
$3.00. 

Alcoholism- 
Basic Aspects and Treatment 

6" x 9", 220 pp., 33 illus., refer- 
ences, index, cloth, May 1957. 
Price $5.75. AAAS Members' 
cash order price $5.00. 

AAAS Publications 
1515 Mass. Ave., NW, Washington 5, D.C. 

I BOX 164  S A N  G A B R I E L ,  C A L I F .  

Ace has a most extensive range of 
Funnels, listed on seven pages in 
Catalog "50," including the complete 
line of Kimble brand separatory funnels. 

Whatever you need in laboratory 
glassware and related products, 
check Ace craftsmanship, budget 
prices and courteous service. . . 
Know why Ace is your best buy. 
Ask Dept. FN- E to send you 
Ace Catalog "50" 

Also in stock at our Midwestern 
Division, 639-41 South Hancock 
Street, Louisville, Kentucky. 

choose, using its best judgment for the 
benefit of mankind, which individuals 
and research programs it will support 
with this fund. We must further assume, 
which is generally true, that the institu- 
tion would like to enlarge its research 
activities. This desire is certainly in line 
with the aims of Congress as specified in 
the formation of the National Science 
Foundation. To simplify our thinking, 
let us assume that the granting agency 
agrees to spend $5000 for 20 specific 
projects which it approves, provided that 
a corresponding and equal amount of 
money toward each of these projects is 
granted by the-institution. Thus, the in- 
stitution can double its research activity 
and spend $200,000 on research, pro- 
vided that it undertakes projects ap- 
provable by the agency. On accepting the 
aid of the granting agency under this 
procedure, the institution becomes the 
servant of the granting organization, 
which effectively controls the whole re- 
search program at the university. Under 
the alternative system, the granting 
agency would support the total costs of 
ten specific projects at $10,000 each 
which are approved by the granting 
agency. At the same time, the institu- 
tion will retain its integrity with respect 
to the expenditure of the $100,000 which 
it originally had, and it may now devote 
this money to any ten research projects 
which it feels, or its scholars feel, are 
best, regardless of the views of the grant- 
ing agency. Thus the institution is no 
longer the complete slave of the grant- 
ing agency. 

Another insidious method of using the 
institution's funds in the support of re- 
search approvable by a granting agency 
is that of requiring that the principal 
investigator, who devotes a material part 
of his effort to the work supported by the 
grant, shall do so without charging his 
time to the grant, thus forcing the in- 
stitution to carry his salary and its share 
of the overhead. In many cases, espe- 
cially in the case of small grants, this cost 
is as large as, or larger than, the grant 
itself. 

A further loss of control by the insti- 
tution of the direction in which its own 
funds may be used through the pro- 
cedure suggested by Klopsteg is brought 
about in a more subtle manner. When- 
ever a sponsoring agency fails to provide 
the full indirect costs of a project by 
limiting the allowance for them to 15 
percent of direct costs or to some other 
arbitrary figure that is less than the true 
cost. the institution is forced to use a 
portion of its free funds to make up the 
difference. This must of necessity be true, 
since overhead rates are determined by 
distributing actual indirect costs over all u 

programs, whether or not the overhead 
costs are provided by the granting agency. 
Since this indirect contribution to an 
added project through the failure to ob- 
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tain full overhead may be obscure, insti- 
tutions are prone to accept the grant 
without qualm. However, when the num- 
ber of projects reaches a significant size 
over several years, the total value of gen- 
eral funds used in this manner becomes 
an important drain on general funds that 
might otherwise be used for university- 
sponsored research, faculty salaries, or 
other activities traditionally associated 
with the institution. Klopsteg's implica- 
tion that overhead funds are "uncom- 
mitted money" would appear to indicate 
his failure to understand the concept of 
indirect costs. Expenses for which over- 
head allowances are made must be paid 
by the institution. If the overhead allow- 
ances themselves are identified as "un- 
committed money," then other available 
"uncommitted money" must be used to 
pay for the overhead expenses. There 
can be no net gain in "uncommitted 
money" from overhead allowances in the 
long run, for administrative costs must 
be paid, research buildings and equip- 
ment must be maintained and replaced, 
and the library facilities must be avail- 
able for research workers. I t  is these costs 
that an overhead allowance is designed 
to cover, I t  does not increase the volume 
of free funds in an institution. 

CARL C. CHAMBERS 
University of Pennsylvania, Philadelphia 

My purpose in publishing the article to 
which Carl Chambers refers, and the one 
in the next following issue of Sdence, has 
been accomplished when thoughtful, ju- 
dicious persons like Chambers are moved 
to comment on the problems discussed. 
Whether our views coincide or differ 
matters little. What is important is recog- 
nition of the problems, and action to 
solve them. 

I t  is quite impossible within the scope 
of a letter and a response to reconcile all 
the divergent views, nor does it seem pos- 
sible at all, for we are dealing with opin- 
ions based on appraisal and judgment of 
facts and assumptions. What I shall at- 
tempt to do is to clarify where it appears 
that Chambers misunderstood what I 
tried to convey. 

One such instance appears in his sec- 
ond paragraph in which he makes a con- 
densed and, I regret, an erroneous para- 
phrase of what I "propose in principle." 
I do not propose that "whenever funds 
are granted to an institution . . . by a 
government agency, these funds should 
cover only part of the costs." On the con- 
trary, in those research areas in which 
by far the greatest volume of govem- 
ment money flows to the institutions, 1 
have stated that all costs, direct and in- 
direct, should be adequately covered. 
These areas are comparatively new in 
the research pattern at universities, hav- 
ing come into being under OSRD dur- 
ing World War 11. Most of the work is 
applied, not basic. 

A NEW Analytical Tool! 

The CAHN ELECTROBALANCE 
from Will 

Measures Mass 

DIRECTLY 
MORE PRECISELY 
. . . and FASTER 

than conventional 

Dilution Methods 

The Cahn Electrobalance is an entirely new concept in micro 
weighing. It's as portable as a typewriter and as easy to set up 
and operate. 

I t  is unaffected by vibration, variable temperature, air cur- 
rents or even by leveling. 

Sample is weighed by balancing against an electromagnetic 
torque which is electrically controlled with high precision. 
Weighing chamber may be removed and operated by remote 
control. 

Will NO. 3276T Cahn Electrobalance complete with stirrups, supply of disposable 
aluminum pans, and set of 4 Class M calibrating weights.. . . . . . . . . . . . . . . . $615.00 

SWITCH SELECTS ANY ONE OF THESE FOUR RANGES: 

Will CORPORATION 
and subsidiaries 

Specialists in  Scientific Supply 

Range 

0-."5 mg. 
0-1 0 mg. 
0-20 mg. 
0-50 mg. 

ROCHESTER 3, N.Y. ATLANTA 1,6A. NEW YORK 12, N.Y. BALTIMORE 24, MD. BUFFALO 5, N.Y. 

SO. CHARLESTON 3, W. VIRGINIA 

1163 

Precision 0.02% Accuracy: About 0.05% of full scale. 

Sensitivity 

1 microgram 
2 micrograms 
5 micrograms 
8 micrograms 
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Accuracy 

2.5 micrograms 
5.0 micrograms 

12.0 micrograms 
30.0 micrograms 



I . . . the only complete line 

1 of microbiological reagents and media 
i 

Culture Media 
Microbiological Assay Media 

Tissue Culture and Virus Media 
Serological Reagents Antisera 

Diagnostic Reagents 
SensitivityDisks Unidisks 

Peptones Hydrolysates Amino Acids 
Enzymes Enrichments Dyes Indicators 

Carbohydrates Biochemicals 

60 yems' experience 
in the preparation of Difco products assures 

UNIFORMITY STABILITY ECONOMY 

Complete Stocks Past Service 24-hour Shipment 

Difco Manual and otber descriptive 
literatrcre available on request 

D I F C O  L A B O R A T O R I E S  
DETROIT 1, MICHIGAN 

Unmatched flexibility of movements in all in 

space are achieved by natural hand move er 

magnifications of 100 X to 2000 X withoul nt. 

The"Cailloux" advanced design combines maximum speed, 

precise response and stability with unusual ease of oper-

ation. Back-lash, parasitic vibrations and lag are elimi-

nated. Prolonged manipulations can be conducted without 

fatigue. lncludes many 

LO 

ndditional 

W I N  Pfi 

directions 

bments und 
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exclusive f 

?ICE 

eatures. 
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TOO 

ELECTROPHORE 

MADE 

I R  THE ANALYSIS 

KLETT MANUFACTURING CO. 
179 EAST 87TH STREET 

OF COMPLEX COLLOID SYSTEMS, AND FOR 
THE CONTROL OF PRODUCTION OF 
PURIFIED PROTEINS, ENZYMES. HORMONES 

NEW YORK, N. Y. 
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The much smaller segment of research, 
aided by government, in which I strongly 
feel that institutions must maintain com-
plete independence and integrity, is that 
which by tradition is the admitted re-
sponsibility of the university. To preserve 
the essential freedom, it is necessary that 
institutions receive financial aid from 
many sources, so that they may support 
competent scholars on their faculties in 
their intellectual pursuits, with complete 
absence of extraneous intervention, domi-
nation, or control. Money from private 
individuals and foundations assures such 
freedom. Money from government does 
not, since this is public money over which 
surveillance must be exercised in the 
public interest. If an institution, viewing 
a source of government funds as a vir-
tually inexhaustible reservoir, insists that 
a grant or gift from such a source to help 
it in supporting scholarly research must 
cover fully every kind of outlay, direct 
and indirect, such insistence increases the 
danger of government control. This fol-
lows, because such discussions about 
overhead bring into the argument fiscal 
questions by participants who lack un-
derstanding of the ideals and functions 
of the university. 

In dealing with private sources of gifts. 
the point is seldom made by universities 
that such sources must accompany their 
grants by an additional 25 to 50 percent 
of the principal amount tendered to 
cover indirect costs. Generally, private 
gifts are happily accepted as tendered. 
and great good will continues between 
the institution and the donor. If private 
sources could be stimulated to provide 
sufficient funds to enable universities and 
colleges to carry on their important func-
tions, as is discussed in my second article. 
the question of overhead on gifts would 
fade away. To my knowledge, it never 
arose before government money came 
into the picture. 

For a number of years, I have been in 
position to observe "from the inside" the 
increasing support of research through 
government funds. There is nothing in-
sidious or sinister in the management of 
these funds by any agency. Those respon-
sible for allocation and disbursement are 
honest, devoted public servants. Their 
duty to the taxpayer requires that they 
exercise judicious "control"; that is, they 
are responsible for seeing that funds un-
der their supervision are handled prop-
erly under applicable statutes and the 
rules and regulations that have been de-
rived from them. Because I feel so keenly 
the need for preserving freedom of action 
for the institutions, both intellectually 
and administratively, I feel growing ap-
prehension over the fact that, as financial 
support from a given source increases, so 
also does the amount of control from 
that source increase. 

If what I have written here and in my 
articles on these questions conveyed the 

impression that I fail to understand the 
concept of indirect costs, it is only be-
cause I failed to express myself clearly. 
During my many years as a business ex-
ecutive, I have had long, practical ex-
perience with that subject. Indeed, the 
problem of overhead is a perennial sub-
ject of discussion, if not controversy, 
among cost accountants. In its practical 
applications, it must in some of its as-
pects be handled arbitrarily. Probably it 
can never be settled to the satisfaction of 
evervone concerned with it. The use of 
the term true cost by Chambers implies 
a concept that is practically attainable. 
A method of determining the true cost 

of the contemplated basic research of a 
faculty scholar would be a major contri-
bution to the art of accounting. 

I respect Chambers and his views 
highly. I hope that it is not impertinent 
for me to say that the views are not un-
familiar to me, for I have heard them 
expressed in many discussions with uni-
versity administrators. If he and I could 
discuss them in person, which I hope we 
may do, I am sure that we could sub-
stantially reduce our differences con-
cerning the important questions under 
scrutiny here. 

PAULE. KLOPSTEG 
Glenview, Illinois 

1 THE "BRONWILL"' Warburg 
most compact-most versatile 

Warburg Available 
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Requires only 

~ ' 
20%" of Desk Space 

I Magnetic Temperature Setting.~ Highest Temperature Constancy 

I 
IfiO.01"C. 
Cooling Coil Built In. 

~f ...Jr;. Fastest to Set Up. Small bath (only 8 
liters) heats from ambient to 37°C in 
22 minutes. 
Rotatable thru 320'. 
Calibrated-Interchangeable 
Manometers & Vessels Available. 
Availablefor Photosynthesis. 

DOUBLE CAPILLARY 
MANOMETERS 

Model UV shown above, is a compact, circu-
lar unit, only 20%" diameter, 31" high, ro-

totable thru 320' permitting any of the 
manometers to be quickly read. Model UVL 
equipped for photo-chemical work. 

Single background scale-a 

sbrdy single rod containing two 

Available pre-

no more calibrating time 

a piece is broken. 
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Fine, A m e r i c a n - M a d e  I n s t r u m e n t  at 
O v e r  50% S a v i n g  

STEREO MICROSCOPE 
Up t o  3'' Worklng Dlstanes- 
Erect Image-Wide 3 Dlmtn- 

slonal Fleld 
Now, ready after years in de- 
velopment - this instrument 
answers the long & a n W  
need for a sturdy, emcient 
STEREO MICROSCOPE a t  
low cost. Used in production 
-in research-in tho lab, 
shop, factory, or a t  home; 
for mspections, examinations, 
counting, checking, assem- 
bling, dissecting--speeding up 
and improving quality control. 
2 sets of ob~ectives on ro- 

tating turret. Standard pair of wide fleld 10X Kellner Eye- 
pieces give you 23 power and 40 power. Additional eye- 
pieces avulable for greater or lesser magmflcation. A low 
reflection coated prism erecting system gives you au  erect 
image-correct as to right and left-clear and sharp. Heli- 
cal rack and pinion focusing. Precision, American-madel 
Storage chest included 10-DAY TRIAL . . complete satis- 
faction or your money back 
Order Stock No. 85,039-W (Shipping wt. approx. 11 Ibs.) 
Full prlce . . . . . . . . . . . . $99.50 f.0.b. Barrlngton. N. J. 

Send Check or M.O. 

S e e  t h e  Stars ,  M o o n ,  P l a n e t s  C l o s e  U p l  
3" "PALOMAR, JR." TELESCOPE 
6 0  a n d  I 2 0  P o w e r  - A n  U n u s u a l  Buy! 

Assembled-ready to use1 You'll see the 
Rings of Saturn, the fascinating planet 
Mars, huge craters on the Moon, Star 
Clusters, Moons of Jupiter in detail. 
Calaxiesl Aluminized and overcoated 3" 
diameter high-speed 9/10 ventilated mir- 
ror Equatorial mount with lock on both 
axes. An Optical Finder Telescope, always 
so essential, is also included. Sturdy, 
hardwood, portable tripod. Order by 
Stock No. - Send check or M.O. - 
3Ioney-back guarantee l 

Stock No. 85,050-W (Shlppinl wt. 10 Ibs.) 
$29.50 f.0.b. Barrlngton. N. 1. 

MEASURING 
POCKET 

MICROSCOPE L- ' L T C L E  i " l T E l N  J -- - - 50 POWER 

No larger than an ordinary fountain pen, this handy pocket 
instrument is ideal for making direct reading measurements: 
for checking small parts and dimensions under powerful mag- 
niflcation. Speeds up quality control. Instrument contains a 
preelsion, glass etched reticle .calibrated for measurement8 up 
to 1/10" by . 0 0 l W  divisions. Estimates to .0005' can 
easily be made. Chrome reflector a t  base of instrument reflects 
light on object examined or measured. Sturdy construetion 
w u r e s  long, useful senice., 
Stock Na. 30.225-W . . . . . . . . . . . . . . . . $7.95 Pastpald 

BUILD A SOLAR ENERGY FURNACE 
A fascinating new fleld. You can build 
your own Solar Furnace for experi- 
mentation-many practical uses. It's 
easy-inexpensive. We furnish instruc- 
tion sheet. This sun powered furnace 
will generate terrifle heat-oroduces 
many-unusual fusing eflects. sets pa- 
per aflame in seconds. Use our Fres- 
nel Lens-14%" diameter . . . 
f.1. 14". 

Stock No. 70,130-W package of 1 . . $6.00 Postpaid 
Stock No. 70.131-W package of 2 . . 11.00 Postpaid 
Stock No. 70,132-W package of 4 . . 20.00 Postpaid 

WRITE FOR FREE CATALOG-W 
Huge sslectlon of Imsra. prisms. war surplus optleal Instru- 
mmts, parts and a o c ~ s o r i ~ .  Telescopes, mlcmcopes. blnwu- 
lars. Hand spsotrmcopsa. rstleles, mirrors. Ronchl rmllnws. 
dozen of other hard-to-#st optical items. Amsrlca's No. 1 
souns of supply for Photonraphers. Hobbyists, Telsseope 
Makers, etc. Ask for c a t a l ~  W 

Urder by Stock No. - Send Cheek or M.O. 
Satishctian Guaranteed 

EQUIPMENT NEWS 
The  information reported here is ob- 

tuined from manufacturers and from 
other sources considered to be reliable. 
Science does not assume responsibility 
for the accuracy of the information. All 
inquiries concerning items listed should 
be addressed to  Science, R o o m  740, 11 
W .  42 St., New York 36, N.Y.  Include 
the name(s)  of  the manufacturer(s) and 
the department number(s)  . 

.PULSE GENERATOR provides repetition 
rates up to 100,000 pulses/sec as well as 
a manual trigger for single pulses. Maxi. 
mum rise alld fall times are 0.018 sec. 
Pulse width is continuously adjustable 
between 0.05 and 100 sec. Maximum 
pulse amplitude of either polarity is 50 
v into 50 ohm. Attenuation 'of 59.5 db 
in 0.5 db steps produces no pulse deg- 
radation. Hard-tube circuitry is used 
throughout. (Allen B. DuMont Labora- 
tories, Inc., Dept. S313) . SURVEY METER is available either as 
a beta counter with a 3 to 4 mg/cm2 
end window or as an alpha-beta-soft 
x-ray counter with a 1.4 to 2 mg/cm2 
window. Maximum counting rate is 50,- 
000 count/min or 20 mr/hr. A radio- 
active sample is built in for calibration. 
(Nuclear Measurements Corp., Dept. 
S329) 

OIL-BATH THERMOSTAT for the tempera- 
ture range from ambient to 260°,C is 
stirred by the magnetically actuated up- 
and-down motion of a base plate. This 
mode of operation is said to provide the 
advantages of greater work space and 
uniform distribution. Control sensitivity 
is 0.25OC. Three standard sizes are avail- 
able, wired for either 115 or 230 v. 
(Blue M Electric Co., Dept. S342) 

.TUBE FURNACE is capable of heating to 
5000°F in approximately 2 hr. The heat 
zone is 12 in. long and 3 in. in diameter. 
Carbon resistors are the heating ele- 
ments; electrodes are water cooled. Elec- 
tric interlocks shut down the furnace 
automatically on failure of the water 
supply. The furnace may be equipped 
with either Ignitron-Thyratron-type or 
saturable-reactor-type power control. 
(Wheeler-Knight and Gainey Inc., 
Dept. S346) . POWER SUPPLY furnishes all the power 
required to operate the Beckman model 
DU spectrophotometer, eliminating the 
need for storage battery and dry-cells. 
Power for ultraviolet accessories is also 
provided. According to the manufac- 
turer, the new power supply improves 
the over-all operating stability of the 
spectrophotometer. Dimensions are 6% 
by 11 by 22 in. Weight is 35 lb. Input 
power is 50 to 60 cy/sec, 115 v, 350 w. 
(Beckman Instruments Inc., Dept. S347) 

8 LIQUID LEVEL CONTROL is of explosion- 
proof design. The detector is capacitance 
actuated, converting changes in level to 
directly or inversely proportional pneu- 
matic output. Probes are rigid, rod- 
shaped structures having no moving 
parts. (Robertshaw-Fulton Controls Co., 
Dept. S343) . BLOOD-GROUPING REAGENT, called Anti- 
A, Lectin, is said to produce more rapid 
and clear-cut agglutination of A, and 
A,B specimens of human blood. The re- 
agent is extracted from the seed of an 
Indian legume, Dolichos biflorus and 
purified by fractionation; it is available 
in 2-cm3 dropper vials. (Hyland Labora- 
tories, Dept. S349) 

.ELECTRONIC S~VITCH controls up to 500 
watts of power, either delivered at 115 v, 
60 cy/sec, or switched by its internal 
contacts. Minimum input impedance is 
2 Mohm. The switch may be actuated 
by a contact closure. A rear-mounted 
terminal strip provides access for selec- 
tion of switching functions. Autron Engi- 
neering Inc., Dept. S336) . REMOTE POSITIONING DEVICE is based 
on 360-deg potentiometers with taps 90 
deg apart. A receiver and transmitter 
potentiometer are used in a self-balanc- 
ing bridge network. Imbalance of the sys- 
tem produces error signals that actuate 
a direct current motor, through a relay, 
to adjust the receiving potentiometer to 
balance. The maximum follow-up rate 
of the receiver is 60 deg/sec. Accuracy 
is said to be t 0.5 deg. (Air Marine Mo- 
tors, Inc., Dept. S341) 

.RATIO PLOTTER accepts two alternating 
voltages produced by transducers and 
plots their ratio continuously on a strip- 
chart recorder. The input voltages are 
fed into identical amplifiers and recti- 
fiers in separate channels. A range of 
four full-scale settings permits plotting 
of ratios from 0 to 0.2, 0 to 1, 0 to 10, 
and 0 to 100. Frequency response is 2 2 
percent from 5 to 2000 cy/sec and t 2.5 
percent from 2 to 4 kcy/sec. Chart speed 
is variable from 6 to 960 in./hr. (Barry 
Controls Inc., Dept. S337) 

O X Y G E N  INDICATOR measures as little as 
2 ppm of oxygen in hydrogen or inert 
gases in the presence of up to 3 percent 
CO. The gas being tested is passed over 
a catalyst which causes any oxygen pres- 
ent to combine with hydrogen and de- 
tects the heat evolved. Hydrogen is gen- 
erated, if necessary, by an electrolytic 
cell built into the indicator. The electric 
signal provided by the thermopile used 
to detect the rise in temperature is indi- 
cated and recorded by a potentiometer. 
(Baker and Co., Dept. S344) 

JOSHUA STERN 
National Bureau of Standards 
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Slowing down the leucocytes 

.&* Magnification of blood sample from leukemia victim, showing extreme-- white cell-to-red cell imbalance. White cell level 250 times greater than normal. 

Beckman DK Automatic Recording Spectrophotometer.i 
speeds research in leukemia 

& 

* Seeking to stop leukemia, medical scientists have learned 
how to slow it down. Inhibitors have been found that tem-

r porarily stop the abnormal production of leucocytes, white 
blood cells. But, because the body develops resistance to 
these present inhibitors, white cell metabolism must be 
better understood and more selective inhibitors discovered 
to permanently stop abnormal production of leucocytes. 
Leucocyte-inhibitor reaction is studied by introducing a 
radioactive assimilate into the environment of leucocyte 
samples, both in the presence and in the absence of an 
inhibitor. To determine what metabolic use the leucocytes 
make of the radioactive substance and what effect the inhib-
itor has on this process is a big analytical job. 
Beckman DK-2 gets the job done twenty times faster 

A typical experiment of this type involves the collection of 
for more progress 1,000 fractions, measuring each fraction on a spectrophoto-

meter for ultraviolet absorption, and plotting results - an
in research ... almost insurmountable task without a high-speed auto-

matic instrument. The medical researchersfaced with mak-
ing these thousands of analyses have found that the Beck-
man DK-2 Automatic Recording Spectrophotometer is 
20 times faster than manual measurement and recording. 
Whenever analysis in ultraviolet, visible, or near-infrared 
ranges is required, the speed and precision of the Beckman 
DK-2 can accelerate research significantly. For details, see 
your Beckman dealer, or request Data File 2L-27-38. 

with the Bechman DK-2 
Beckman./ Scientific Instruments Division 

Recording Spectrophotometer 2500 Fullerton Road, Fullerton. California 
a division o f  Bechman Instruments, Znc. 

Responstble new pbSitions m enganeering, manufacturing, techntcal marheting Wri te  for Career Fzle 10. 



C O M P L E T  

BY A M E R I C A N  0 

L A B O R A T O R Y  M I C R O S C O P E S  

Outstanding Features : 
Advanced styling and design 
Interchangeable and reversible bodies 
Rigid, well balanced arm 
Focusable stages.. .Variable autofoeus 
Wide selection of mechanical stages 
Dual cone revolving nosepieces 
Zone of convenience 
Built-in base illuminator 
Top quality optics 
New EPOXY finish 

Phs - 
Wide w r i e t y  of accessories and al ternate parts 
. . . renrlily interchangeable to meet f u t u r e  ne 

E L Y  N E W  L I N E S  

P T I C A L  C O M P A N Y  

eds. '3 

.C..CI" 

STEREOSCOPIC M I C R O S C O P E S  

Outstanding Features : 
True  three-dimensional erected image 

a Top quality optics.. . low reflection coated 
Reversible and inclined body 

a Long working distance 
Large field of view 
Wide range of magnifications 
Broad selection of models 

a Dove-gay EPOXY finish 
New Cyelospot lllurninator 

a LOW PRICE 

Revolutionary M A G N I - C H A N G E R  . . . desired magnifications simply 
"dialed in"! 
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