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Spectrum above shows excellent performance of Model 521 beyond 400 cm-' in a scan of indene. 

GET PROVEN, WIDE 
CONTINUOUS SCANNING 
RANGE WITH THE 
PERKIN-ELMER 
MODEL 521 
SPECTROPHOTOMETER 
Stretch your analytical spectrum from 
fundamental to far infrared with Perkin- 
Elmer's laboratory-tested Model 521 
Grating Infrared Spectrophotometer. The 

Model 521 gives a continuous scanning 
range from 4000 to 250 cm-'. Spectra are 
recorded on convenient-sized chart paper 
without gaps or overlaps. 
The filter-grating monochromator-a 
Perkin-Elmer first-has a short-path, fast 
f/4.5 optical system. This sophisticated sys- 
tem maintains energy levels and permits 
full-range analysis of extremely small sam- 
ples in low concentrations. 
The Model 521's low-frequency coverage 
gives important analytic information about 
the presence and nature of many organic 
bonds and structural groups: ethers, esters, 

ketones, organic acids, carbon-halogen 
and out-of-plane aromatic carbon-hydro- 
gen bonds, and many polyatomic inor- 
ganic anions. Metal-oxygen, metal-sulfur, 
sulfur-X and phosphorus-X absorptions 
also occur in the lower frequencies...well 
beyond the range of conventional KBr 
fore-prism instruments. 
The Model 521 Interchange is available as 
a separate unit, and is compatible with 
Model 221 or 421 Spectrophotometers. For 
more information, write to Instrument Divi- 
sion, Perkin-Elmer Corporation, 910 Main 
Avenue, Norwalk, Connecticut. 
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1. Rhodin-AN ATLAS OF 
ULTRASTRUCTURE 

Magnificent light and electron views of 
mammalian tissue, superbly stained to re- 
veal minute cellular detail. 222 pp. $10.00 

2. Shilling-ATOMIC ENERGY 
ENCYCLOPEDIA IN LIFE SCIENCES 

A timely source on effects of radiation on 
living material; on its uses in medicine, in 
agriculture and in biology. 474 pp. $10.50 

3. Kinsey et at. SEXUAL 
BEHAVIOR IN THE HUMAN MALE 

A far-reaching study of male sexual behavior 
according to social, economic and age 
levels. 804 pp. $7.50 

4. Kinsey et aI.-SEXUAL 
BEHAVIOR IN THE HUMAN FEMALE 

A statistical analysis of sexual behavior of 
women, plus a study of anatomic and phys- 
iologic response. 842 pp. $8.00 

5. Tonkin-THE STORY 
OF PEPTIC ULCER 

A clever picture story for the ulcer victim 
-telling him what he may and what he 
may not do. 71 pp. $2.25 

6. Bakwin & Bakwin-MANAGEMENT OF 
BEHAVIOR DISORDERS IN CHILDREN 

Practical, common-sense advice on under- 
standing and managing the various behavior 
problems of children. Ed. 2. 597 pp. $11.00 

7. Breckenridge & Murphy- 
THE YOUNG CHILD 

Fascinating observations and practical ad- 
vice on latest ideas of development of the 
pre-school child. Ed. 4. 564 pp. $6.75 

8. Just Ready! Cheng-THE BIOLOGY 
OF ANIMAL PARASITES 

A beautiful description of the taxonomy, 
chemical composition, life cycle and physi- 
ology of animal parasites. 

736 pp. About $13.00 
9. Davenport-HISTOLOGICAL AND 

HISTOCHEMICAL TECHNICS 
An enlightened approach to basic techniques 
of preparing animal and plant tissues for 
microscopic study. 401 pp. $7.00 
10. Frederick & Towner-OFFICE 

ASSISTANT IN MEDICAL PRACTICE 
Explicit help for the physician's assistant 
as receptionist, bookkeeper, secretary, nurse 
and technician. Ed. 2. 407 pp. $5.25 
11. Mainland-ELEMENTARY 

MEDICAL STATISTICS 
A precise discussion of modern statistical 
methods-useful in research or to evaluate 
clinical procedures. Ed. 2. 381 pp. $9.00 

12. Welty-THE 
LIFE OF BIRDS 

A lavishly illustrated and comprehensively 
detailed book on the biology, distribution 
and evolution of bird life. 546 pp. $9.00 

13. Zacks-THE 
MOTOR ENDPLATE 

A clear summary of recent electron micro- 
graph and histochemical studies of the mam- 
malian motor endplate. 321 pp. $17.00 

14. Graham-THE CYTOLOGIC 
DIAGNOSIS OF CANCER 

An illustrated guide to preparing and in- 
terpreting smears from vagina, sputum, 
urine, gastric secretion. Ed. 2. 387 pp. $14.00 

15. Duncan-MODERN PILGRIM'S 
PROGRESS FOR DIABETICS 

A practical manual for diabetic patients- 
with easy-to-grasp instructions for day-to- 
day care. 71 pp. $2.25 

16. Hazen-READINGS IN 
ECOLOGY 

A series of significant papers on ecology in 
such areas as single species population and 
community structure. 388 pp. $4.75 

17. Esper-A HISTORY 
OF PSYCHOLOGY 

A superbly written story of human psy- 
chology from its beginnings in early Greece 
to present-day investigations. 368 pp. $6.50 

18. Kalow- 
PHARMACOGENETICS 

A definitive guide to understanding inter- 
relationships of heredity and drug response 
in both animals and man. 231 pp. $8.00 

19. Ruch-DISEASES OF 
LABORATORY PRIMATES 

A virtual "textbook of medicine" on spon- 
taneous and induced diseases in the labor- 
atory simian. 600 pp. $7.50 

20. Mitchell & Crawford- 
CAMP COUNSELING 

An illustrated how-to-do-it manual with in- 
formation ranging from building a fire to 
marking a nature trail. Ed. 3. 412 pp. $6.25 

21. Moore-BODY CELL MASS 
& SUPPORTING ENVIRONMENT 

A definitive Harvard study on the compo- 
sition of the entire body as a gross, intact, 
and functioning unit. 535 pp. $18.00 

22. Meares-A SYSTEM OF 
MEDICAL HYPNOSIS 

Clear and sensible advice on how to under- 
stand and how to use hypnotic therapy in 
clinical practice. 484 pp. $10.00 

23. Strauss-AN OUTLINE 
OF CHEMICAL GENETICS 

A clear and simple picture of the influence 
of nucleic acids in heredity-including de- 
tailed information on DNA. 188 pp. $5.00 

24. Garrison-HISTORY 
OF MEDICINE 

A collector's reprint of a 1929 edition-a 
fascinating historical sweep through the 
entire panorama of medicine. 996 pp. $13.50 

25. Singer-THE BRAIN OF 
THE DOG IN SECTIONS 

A beautiful atlas of 124 plates depicting 
transverse, sagittal and horizontal sections 
of the dog's brain. 164 pp. $15.00 

26. Wheeler-DENTAL ANATOMY 
AND PHYSIOLOGY 

Complete information on dental structure and 
function-gross anatomy of individual teeth; 
anatomy on cross section. 413 pp. $8.50 

27. von Oettingen- 
POISONING 

When you suspect poisoning, this practical 
book saves time identifying the toxicant and 
initiating the treatment. 627 pp. $12.50 

28. Owen-HOSPITAL 
ADMINISTRATION 

72 authorities give complete, workable plans 
for organization, construction and adminis- 
tration of a modern hospital. 823 pp. $16.00 

29. Cromwell-THE NURSE IN THE 
SCHOOL HEALTH PROGRAM 

A helpful outline of the nurse's role in a 
school health program-telling her just what 
and how to do it. 126 pp. $4.25 

30. Wilson-INTESTINAL 
ABSORPTION 

A comprehensive summary of significant ad- 
vances in understanding structure and func- 
tion of the small intestine. 263 pp. $11.00 

31. Reed-COUNSELING IN 
MEDICAL GENETICS 

Gives specific advice on the likelihood of 
hereditary transmission of common defects, di- 
seases and disorders. Ed. 2. 278 pp. $5.50 

32. Kirk-CURRENT VETERINARY 
THERAPY 1964-65 

Details the best currently available treat- 
ment for nearly 200 afflictions of cats, dogs 
and caged birds. 513 pp. $15.50 

33. Voeks-ON BECOMING 
AN EDUCATED PERSON 

A remarkable, bestselling personal guide to 
the art of learning. Tells exactly how, when 
and where to study. Ed. 2. 206 pp. $2.00 

Additional information on all books available on request 
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View of the Austerdal Glacier (Aus- 
terdalsbre) in western Norway, just 

P; ;;;'age )anuda Eh~~rt James A Englshnorth of the Sogne Fjord, the longset 
g;Wheelok Osca muste i l0$VeTfjord in Norway. The ice accumulates 

on the high plateau (background) and 
then descends in two precipitous ice 
falls. The falls join at the bottom and 
form a typical valley glacier. The 
dark and light banding on the surface 

kerican Asociationfor the Avancement oSine sfunein14anicroatd represents the outcrop of a pervasive t etat rre r ses t it oeion amogthem,internal structure in the glacier ice. 
See page 353. 



Announcing ... a new SERVICE TO READERS of 

BIOCHIMICA ET BIOPHYSICA ACTA 
SINGLE REPRINTS OF ANY ARTICLE PUBLISHED AIRMAILED 
TO YOU AT A COST OF $0.75 EACH (POSTAGE FREE) 

Effective January 1, 1965, single reprints of any article published in Biochimica 
et Biophysica Acta after this date will be airmailed to any reader of this 

journal within 24 hours after receipt of order. The average cost, including 
airmail postage, will be $0.75 per reprint, regardless of the number of pages 
in the required article. All reprints will be on high-quality paper. 

SIMPLIFIED COUPON ORDERING SYSTEM 

To simplify ordering procedures, eliminate correspondence, and ensure prompt 
service, reprints can be ordered by merely mailing a "BBA Reprint Order 

Coupon". These coupons are available in booklets of 5, 10, 20 or 50 coupons 
at the following rates: 

Booklet of 5 BBA-Reprint Coupons: $4.50 or ?1.111.0 or Dfl. 15.50 

Booklet of 10 BBA-Reprint Coupons: $8.00 or ?2.15.0 or Dfl. 27.50 

Booklet of 20 BBA-Reprint Coupons: $15.00 or ?5.4.0 or Dfl. 52.00 

Booklet of 50 BBA-Reprint Coupons: $35.00 or ?12.0.0 or Dfl. 120.00 

HOW TO BUY BBA-REPRINT COUPONS 

Complete the attached order form and mail with payment to: Elsevier Publish- 

ing Company, BBA Single Reprint Service, P.O. Box 211, Amsterdam, The 
Netherlands. Your coupons will be mailed to you promptly upon receipt of 

your prepaid order. 

ORDER FORM FOR BBA REPRINT COUPONS 

To: ELSEVIER PUBLISHING COMPANY 
BBA SINGLE REPRINT SERVICE 
P.O. Box 211, Amsterdam, The Netherlands 

I herewith enclose payment in the amount of ............................ as payment 
for the following number 

.......... Booklets of 5 BBA Reprint Coupons at ................... .... per booklet. 

...,..... Booklets of 10 BBA Reprint Coupons at ......................... per booklet. 

.......... Booklets of 20 BBA Reprint Coupons at ........................ per booklet. 

.......... Booklets of 50 BBA Reprint Coupons at .......... ...... ....... per booklet. 

Date of order .................. Signature ......... ................o 

Please mail coupons to (please print full address) 

Note: Delivery of coupons can only be made on a prepaid basis. If an official purchase-order 
is required to effect payment, please attach a copy of this purchase-order to this order 
form. 

324 E-Sc 

340 SCIENCE VOL 146___ C~l__ -- 

-----1_1 ___ __ ___1_1 -----I_ ____ 

SCIENCE, VOL. 146 340 



I Ed reports oni 
ytterbium in glass... making prints under fension ... what learned people 
of non-commercial motivation have discovered 

A goal for the customers 
Hereby offered for sale is a new KODAK 

Laser Glass, Type Yb-20, a borate glass 
doped with 3% of ytterbium. This rare 
earth has been waiting offstage many 
years for this day of possible glory. A 
certain tourist guide to Sweden claims 
ytterbium and yttrium were named after 
the town of Ytterby near Goteborg. 
Nonsense. They were named for the old 
Ytterby quarry near Vaxholm fortress, 
only three miles from Stockholm. It may 
take more than that, however, to make 
Yb desirable in the eyes of prospective 
purchasers. What can they do with it? 

Well, as of the moment this is written 
we expect (but do not promise) that with 
this glass one of them will make the first 
nongaseous CW power laser. Let him 
have the honor for every ingenious part 
of this notable accomplishment, save 
only the glassmaking. 

The reason for the bright promise of 
Yb+' is a narrow energy band that the 
field effect of the borate matrix creates 
just above the 2F5/2 excitation level of 
the ion. Yb++ lingers at this level 

prodigiously long- 1200 ,usec. This 
sojourn makes KODAK Laser Glass, 
Type Yb-20, an excellent candidate for 
giant-pulse work, whether the CW 
hunch works out or not. With another 

pump 
0.9-1.0, 

F7/2 

The situation in ytterbium 

band just above the 2F7/2 ground state 
emptied by cooling to 77?K, a xenon or 

argon arc with its forest of lines in the 
0.8-1.0Q region readily pumps the sys- 
tem. Little else from these arcs can be 
absorbed to heat the glass and fight the 
refrigerant. From the upper energy band 
a short non-radiative drop feeds the 
2F5/2 state and keeps it nicely populated 
for laser action at 1.02,u. 

We offer the glass in 1/4 ' to /2 ' circular 
cross-section; 1" to 12" long; with flat 
ends, Brewster-angle ends, a roof-prism 
end, dielectric-coated for high end- 
reflection, or anti-reflection coated for 
use with external mirrors. When asked 
for figures on threshold and output, we 
offer only an habitual optimism. 

Check what's in stock or how long it will 
take to make what's not in stock by writing 
Eastman Kodak Company, Apparatus and 
Optical Division, Rochester, N. Y. 14650. For 
those with slightly less pioneering spirit we 
also offer neodymium-doped laser glass, both 
borate and silicate. The silicate features an 
upper lifetime of 300 to 400 lAsec. All three 
types of KODAK Laser Glass are famous for 
low beam-divergence. This suggests that their 
vaunted superiority of optical quality is not 
hooey. 

1 paper, 7 contrasts, no waiting 
The lucky man who finds peaceful self-expression in classic 
black-and-white printmaking from his proud collection of 
negatives will take no joy in KODAK EKTAMATIC SC Paper. 
This new enlarging paper would defeat the purpose of his 
happy evening in the darkroom. Fun is out. Great enterprises 
are assumed to await pictures tensely, hobbyists told to play 
at home. 

The negative is handed to the operator with cropping in- 
structions. A glance tells him which of the seven KODAK 
POLYCONTRAST Filters this degree of contrast requires him to 
slip into the enlarger. A sheet of the new paper goes down on 
the easel (quaint relic, that word). It has the right speed, the 
right surface texture, the right, white, bright base tint, the 
right weight, the right image tone. (In these circumstances 
there is no time and no need to search through a great matrix 
of boxes for the best esthetic choice. Therefore, we provide no 
choice.) The instant the printing light flicks off, the operator 

The new trifluoroacetylator 
Think of us as engaged in upgrading the practice of biochem- 
istry. Increasingly it becomes unrealistic to picture the authors 
of the papers as the ones who personally did all the work with 
their bare hands. When, in synthesizing a peptide, the boss 
needs a compound to block off the reactivity of an amino acid 
derivative, he really oughtn't make it himself if the people 
paid to work for him are smart enough to make it. At the 
next stage of progress, their time in turn becomes too valuable 
for such work when the compound can be purchased ready- 
made from us. 

This stage we reached years ago for Trifluoroacetic An- 
hydride (EASTMAN 7386). Now it is reached for the successor 

grasps the sheet and inserts it into a slot in a machine that has 
been humming near the printer. Seventeen seconds later the 
sheet comes back out bearing the sparkling-bright picture, 
almost dry to the touch. Waiting hands seize it, and with a 
loud roar the focus of tension shifts elsewhere. 

Need for long-term preservation of the print, though re- 
markably unlikely, can be met by conventional fixing and 
washing after the urgency has passed. The paper can even be 
conventionally processed in KODAK DEKTOL Developer in the 
absence of urgency. Our accomplishment, however, lies in the 
whiteness of the whites that KODAK EKTAMATIC SC Paper 
delivers when there is urgency, provided it is processed in the 
machine and chemicals we recommend. 

If you need such a recommendation because rapidity of access to 
high-quality prints does happen to concern you, an inquiry about the 
KODAK EKTAMATIC System should be addressed to Eastman Kodak 
Companty, Professional Photographic Division, Rochester, N. Y. 
14650. 

in favor as a source of trifluoroacetyl groups. The new one, 
S-Ethyl Trifluorothioacetate (EASTMAN 8176), is less reactive 
with water and unlikely to racemize the end-product. In ethyl 
mercaptan it yields a co-product of high volatility that requires 
no tedious purification steps nor tedious humorous remarks, 
retaining the advantage of hydrolytic cleavage at pH 10 of the 
protecting trifluoroacetyl group without imperiling the fragile 
peptide link. 

Learned people of non-commercial motivation discovered all this. 
We do our part by echoing their assertions and offering both the old 
and the new trifluoroacetylators among the vast array of EASTMAN 
Organic Chemicals available from Distillation Products Industries, 
Rochester, N. Y. 14603 (Division of Eastman Kodak Company). 

This Is another advertisement where Eastman Kodak Company probes at random for mutual 
interests and occasionally a little revenue from those whose work has something to do with science 
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Science in the New Political Climate 

In this October of 1964, the Cuban crisis of two years ago seems 
almost like a bad dream. The Nuclear Test Ban Treaty of a year ago 
has been quite effective in easing world tensions. While vestiges of 
apprehension remain, billions of people lead freer, happier lives in the 
new political climate. If this relaxation continues, a variety of adjust- 
ments will surely follow. For instance, the urgency for defense spend- 
ing will diminish. At the same time, there will be a change in the 
public's attitude toward science. 

For nearly 20 years, most people have identified science closely 
with defense. To a large degree these public attitudes were conditioned 
by wartime technological developments and especially by the atomic 
bomb. A measure of the extent of the people's faith in science as a 
shield was the reaction to Sputnik-not only at the time, but also sub- 
sequently. One indication was the suddenly enhanced position of scien- 
tists in the high councils of government; for example, elevation of the 
status of the President's Science Advisory Committee. A second and 
perhaps more significant measure was the grass-roots response with 
respect to education. This has produced changes in school curriculums 
and course content that may be the most important long-time residue 
of the event. 

With imminent mortal peril receding from view, how will the public 
regard science? In a large measure this will depend on the values which, 
to scientists themselves, characterize their work. 

There are practical reasons why science should have an honored 
place in society. The base of our present prosperity rests on science 
and associated technology. While our attention has been over-focused 
on military problems, new competition and new rivals have appeared. 
In international trade the Germans and the Japanese are increasingly 
successful as they skillfully exploit applied science. In this arena they 
leave the Russians far behind. I shall never forget the half-frightening 
impact of an international industrial fair at Frankfurt and conversa- 
tions there with Americans who were in competition with West 
Europeans. 

An especially important area where science will continue to be the 
servant of progress is medicine. All mankind faces deadly enemies in 
the disease processes which have killed and maimed far more individ- 
uals than have died in wars. While there have not been recent major 
dramatic practical consequences of medical research, our improving 
basic understanding of biological processes guarantees future benefits 
for all. At the same time, multiple small victories have lessened the 
menace of even such formidable enemies as cancer and cardiovascular 
disease. 

The most neglected but perhaps the most important reason for 
carrying on scientific work lies in the spiritual sphere. Today most of 
the earthly land frontiers have been explored. Where can society look 
for innovation? For new challenges? We must change continuously to 
some degree, or we shall stagnate. One of our best sources of innova- 
tion is science and technology, for the spirit of science is innovation. 
One other value of science has not been discussed much of late. It 
stems from man's hunger to know. Even today we are faced with 
many unknowns. These represent an invigorating incentive to man and 
to science. When science drives back the frontiers of ignorance, it does 
so for all men, and all men can enjoy a greater sense of human 
dignity for it. 

If we are to move forward toward a great society, we must have 
great challenges, great thinkers, and great innovators. Science can 
furnish its share of them.-PHILIP H. ABELSON 
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Higher E/B , an.T Rl2 - A RB? 
SPECT RO M ETERS 

The "figure of merit" used in quantitative evaluation 
of the counting performance of liquid scintillation 
spectrometers is the factor of efficiency squared di- 
vided by background (E2/B)*. The instrument with 
the highest E2/B can achieve a desired statistical ac- 
curacy in the shortest counting time, or it can collect 
data to the greatest accuracy in a given time. 
New Tri-Carb Spectrometers have an E2/B approxi- 
mately 100% greater for tritium and 50% greater for 
carbon-14 than older type liquid scintillation spectro- 
meters. These high figures of merit have been ac- 
complished by both: 

(a) Increasing efficiencies 
(b) Reducing backgrounds 

INCREASED EFFICI'ENCIES 
New 3000 and 4000 Series Tri-Carb Spectrometers 
provide significantly higher counting efficiencies 
for low energy isotopes through the use of im- 
proved optics and advanced electronics with Pulse 
Summation, an exclusive Packard development. 
A specially designed optical chamber maximizes 
light collection by transmitting the greatest number 
of photons from the liquid scintillation sample to 
the photocathodes of a pair of carefully selected 
and matched photomultiplier tubes. The use of 
13-dynode phototubes obviates the need for pre- 
amplifiers and permits the use of high speed elec- 
tronic circuitry for Pulse Summation. This results 

in a twofold improvement in the signal-to-noise 
ratio. Result: higher efficiencies than ever before 
possible with this type of counting equipment. 
LOWER BACKGROUNDS 
Background is significantly reduced by the im- 
proved electronics and by superior shielding of 
the detector. Ultra-high-speed coincidence resolv- 
ing time (30 nanoseconds) virtually eliminates 
background contribution from "accidentals", even 
when using more efficient photomultiplier tubes 
with inherently higher dark noise. 
Great care is taken to select only radioactively clean 
material for the detector shield. A minimum of 2 
inches of lead is provided in all directions, includ- 
ing the ends. 'Graded shielding" of lead, cadmium 
and copper is especially effective in reducing back- 
ground from environmental radiation. 
By increasing efficiencies and reducing back- 
ground, new Tri-Carb Spectrometers achieve 
the highest possible E2/B. Thus, they permit 
the most accurate collection of data in a given 
counting time or, alternatively, the most rapid 
collection of data to a given accuracy, thereby 
effectively increasing actual counting ca- 
pacity. 
Higher E2/B is just one of many significant new 
features available in Packard Tri-Carb Spectrometers. 
Ask your Packard Sales Engineer for complete details, 
or write for Bulletin. 

*N.B. Since there are substantial variations in standards (especially tritium) prepared in different labora- 
tories, it is important to use the same standard and blank in comparing the performance of two instruments. 

|PACKARDF I~NSTFUMENT COMPANYx INC* 

Pcic ak rd 1 2200 WARRENVILLE ROAD - DOWNERS GROVE, ILLINOIS 60515 

AREA CODE 312 ' 969-6000 
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MONTREAL * 131st AAAS 
Order Your General Program 

It provides complete, detailed information about all the 
sessions and symposia scheduled, the Annual Exposi- 
tion of Science and Industry, and the Science Theatre. 

Program Highlights _ 
Moving Frontiers of Science V. C. Wynne-Edwards on self-regulating 
systems in animal populations; J. M. Harrison on nonrenewable world 
resources; Philip Morrison, "New Channels in Astronomy"; and Clement i ......... 
L. Markert on role of genes in embryonic development. n oiii n ei 

Interdisciplinary Symposia Possible neteoric or lunar influences on mne- 

teorological phenomena; basic concepts of biochemical differentiation; I..... 
medical geology and geography; history of the popularization of science. 7 i ii 

Special Sessions AAAS Presidential Address by Alan T. Waterman; the 
Joint Address of Sigma Xi and Phi Beta Kappa by Rene Dubos; the George iiiiiii :ii 
Sarton Memorial Address by loyd G. Stevenson; the National Geographic 
Society Illustrated Lecture; and the AAAS Distinguished Lecture by Lord 
Brain, retiring president, British AAS. i?, : :'~ 

International Conference on Primate Behavior Three AAAS sections and s / 

the combined ESA and ASZ Section on Animal Behavior and Socio- 

biology are sponsors. Six sessions, open to the public, will include 37 

speakers fromE four continents. 

AAAS Committees Sessions of the AAAS Conmmittee on Meetings, in- t_ 
cluding two sessions on the sociology of science arranged and chaired 
by Robert K. Merton: and the Commission on Science Education. 

Sections and Societies The 20 AAAS Sections and some 76 participating 
societies are scheduling specialized symposia; some have sessions for con- 
tributed papers. 

AAAS Science Theatre The latest foreign and domestic films. 

Exposition The Annual Exposition of Science and Industry is adjacent to 
all session rooms on the convention floor of the Queen Elizabeth Hotel. 

Advance Registration By registering in advance, you avoid delay at the 

Registration Center on arrival, you receive the General Program in time 
to plan your days at the meeting, and your name is posted in the Visible 

Directory of Registrants when the meeting opens. Use the coupon below. 

AAAS 
1515 Massachusetts Ave., NW 
Washington, D.C. 20005 

(Check la or ib) 
la. 7j]-Enclosed is $5.00 Advance Registration Fee. This brings me the General Program and a Convention Badge. 

lb. [D--Enclosed is $3.00 for the General Program. (If I attend the meeting, the Badge, which I need to obtain the privileges of the meeting, 
will cost nic $2.00 more.) 

2. FULL NAME (Dr., Miss, etc.) . ......................... .. . ................. .... -- . - ..................... 

(Please print or typewrite) (Last) (First) (Initial) 

3. OFFICE [1 OR HOME I ADDRESS .............................................................................................. 
(For receipt of General Program) 

CITY . STATE/PROVINCE ..............ZIP CODE/ZONE 

4. ACADEMIC, PROFESSIONAL! OR 
BUSINESS CONNECTION ............................. 

5. FIELD OF INTEREST . ................................. ........... ..................................... 

6. CONVENTION ADDRESS ................................................................ . . 
(May be added later, after arrival) 

Please mail this coupon and your check or money order for the total amount to the AAAS in Washington, D.C. (address as shown) 

A4C SCIENCE, VOL. 146 
"T)V 



MEETING * 26-31 DECEMBER 
Reserve Your Hotel Room 

Make sure you have the accommodations you prefer. 
A list of headquarters hotels of participating societies 
appears on page 299, 17 July, SCIENCE. The AAAS 
headquarters is the Queen Elizabeth. 

The hotels for the AAAS Montreal meeting have established special, 
N 5 6i Alow rates and have reserved large blocks of rooms for the meeting. 

gii4 yoer orrUse the coupon below to make your hotel reservation in Montreal. 
!~~iiiiii!:i!'~:~ii ;Send your application to the AAAS Housing Bureau in Montreal, -not 

to any hotel. Give a definite date and estimated hour of arrival, and also 

.... ?::ment and send you a confirmation promptly. 

*Quee!i;;!in;:;!i! :::~:: FA rollaway bed can be added to any room at $3.00 per night. Mail 
your application now to secure your first choice of accommodations. 

Hotels with asterisks have unlimited free parking for guests. The Windsor 
]; jE17: ~~~~~~~has overnight free parking for guests, but not between the hours of 9 A.M. 

and 4 P.M. 

HOTEL RATES 

E i?lllFor a list of the headquartersnon of .each participating society and sec- 

10.00 

Windsor 8.50 15.00 15.00 25.00- 45.00 

*Laurentien (Sheraton) 7.50 12.00 12.00 21.00- 30.00 

Ritz Carlton 10.00 15.00 15.00 35.00 

Montreal MnBerkeley 7.00 10.00 10.00 17.50 
Montreal Munici:pal Tourist Office 

AAAS Housing Bureau 
2055 Peel St., Suite 525 Date of Application ............................................. 
Montreal 2, Que., Canada 

Please reserve the following accommodations for the 131st Meeting of the AAAS in Montreal, 26-31 December 1964 

First Choice Hotel ..... ........ Second Choice Hotel ................ Third Choice Hotel . 

Type of room: Single [- Double - Double, twin beds [j Suite ] Rates: Desired ............... Maximum ................. 

Number in party ............ Sharing this room will be:. 

(List name and address of each person, including yourself. Attach list if space is insufficient.) 

DATES: ARRIVAL ... .............................. A.M ............. P.M ............. DEPARTURE ................................. 
(These must be indicated-add approximate hour, A.M. or P.M.) 

N A M E ................................................................................................................. 
(Individual requesting reservation) (Please print or type) 

ADDRESS ..................................................................... 
(Street) (City) (State/Province) (ZIP Code/Zone) 

Mail this coupon now to the Housing Bureau. Rooms will be assigned and confirmed in order of receipt of reservation. 

16 OCTOBER 1964 AIQ 'J7J 
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Low Cost 2- to 14-channel 

Tape Recording 
Systems 

i. 

These tape recording systems represent today's best 
value in data storage equipment. They offer 99.8% DC 
linearity, expandability and significant operating speci- 
fications, along with low cost. Complete 7-channel sys- 
tem is $7,795 including auto tape lift, built-in footage 
counter and four standard tape speeds. 

Check these features: 
* front panel tape speed selection 
* rack or portable case mounting 
* modular construction-all record/reproduce elec- 

tronics in one plug-in for each channel and all 
speeds 

* built-in calibration signal and panel meters 
* isolated inputs accept data from unbalanced, differ- 

ential, push-pull, and single-ended sources 
* front panel test points for monitoring input levels 

(record), output voltages (reproduce) 
* IRIG 7-channel, or 14-channel formats available on 

i/2" tape 
* accessories for voice, fast pulse, slow pulse recording 
* world-wide field service available 

I nS3 TECHNICAL MEASUREMENT CORPORATION 
441 WASHINGTON AVE., NORTH HAVEN, CONN. 

Send 700/1400 Tape System information to 

Name ......................... Title ........... 

Company ...................................... 

Address ....................................... 

City ...................... StateZip State ......... Zip ....~~~~~~~~~~~~~~~~~~~~~~~l 
?-L--- ------?--.--?---------- _.----- . 
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THE KLETT FLUORIMETER 

Designed for the rapid and accurate determination of 
thiamin, riboflavin, and other substances which fluoresce 
in solution. The sensitivity and stability are such that 
it has been found particularly useful in determining very 
small amounts of these substances. 

-- KLETT SCIENTIFIC PRODUCTS--- 
PHOTOELECTRIC COLORIMETERS * BIO-COLORIMETERS 
GLASS ABSORPTION CELLS * COLORIMETER NEPHELOM- 
ETERS * KLETT REAGENTS * COLONY MARKER AND TALLY 

AI^/T// Manufacturing Co., Inc. 
179 EAST 87TH STREET, NEW YORK, N. Y. 
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MEET THE NEW 

4735 

WHEATSTONE 

BRIDGE 

FACILITY 

MEET THE NEW 

4735 

WHEATSTONE 

BRIDGE 

FACILITY 

Tailored to economically meet your require- 
ments in d-c resistance measurements, the 
new 4735 Wheatstone Bridge Facility ar- 
rives ready for immediate use. 

In addition to high accuracy (==[0.03% 
+0.001.n]) and rapid reading of resistance 
values, the Facility also offers maximum 
operator convenience and reduced set-up 
time for your laboratory and industrial ex- 
periments, routine resistance measure- 
ments and calibration of resistors on a 
production-line basis. 

Completely self-contained, pre-wired and 
assembled, it comprises a five-dial 4735-1 
Guarded Wheatstone Bridge, a Guarded 
D-C Null Detector and a D-C Power Supply 
-all in an attractive, table-top console. 

What's more, guarded construction min- 
imizes effects of stray leakage, and low 
thermal construction reduces errors from 
internal thermo-electric voltages. 
CONSIDER this versatile, Wheatstone 
Bridge Facility for your measurement needs. 
Write for full information to Leeds & 
Northrup Company, 4926 tenton Avenue, 
Phila. 44. Pa. today. 

* w Pioneers in Precision 

LEEDS & IORTH-IFLJFr 
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the lipoprotein complex that has been 
shown to be important for alveolar 
stability. 

Deposition of aerosols in the human 
lung was comprehensively reviewed by 
L. Dautrebande (Brussels, Belgium) 
and W. Walkenhorst (Silicosis Re- 
search Institute, Bochum, Federal Re- 
public of Germany). The authors' re- 
view included experimental human data 
obtained in their laboratory; such data 
showed that particles sampled from the 
deep alveolar air were between 0.05 
and 0.4 p in diameter and never ex- 
ceeded 1 /. 

The biologic processes involved in 
the clearance and retention of insolu- 
ble aerosols were reviewed by P. Gross 
(Industrial Hygiene Foundation, Pitts- 
burgh). He separated pulmonary clear- 
ance into two processes. The physiologic 
process that accounts for 90 percent 
of the cleared dust involves the trans- 
port of dust from the alveoli or site 
of deposition to the pharynx where it 
enters the gastrointestinal tract. He 
then described the pathologic mecha- 
nism by which dust is transported into 
the lung interstitium and subsequently 
to satellite lymph nodes. L. J. Casarett 
(University of Rochester) postulated 
that alveolar epithelial cells are phago- 
cytic and may carry phagocytized ma- 
terial into either the alveolar spaces or 
the interstitial tissue. He further sug- 
gested that the rate of clearance of 
particles from the alveoli is partially 
dependent on the phagocytic process 
which is influenced by the physical 
and chemical properties of the particle. 

In a paper which will undoubtedly 
have an important bearing on evaluat- 
ing inhalation hazards, C. N. Davies 
(London School of Hygiene and Tropi- 
cal Medicine, London) presented evi- 
dence showing that the deposition of 
dust in human alveoli has been much 
overestimated. Because of the impossi- 
bility of making direct measurements, 
calculations regarding alveolar deposi- 
tion have been based on respiratory 
gas exchange. Since aerosol particles 
possess a coefficient of diffusion neg- 
ligible compared to gas, the actual 
aerosol dead space is significantly 
greater than gas-determined dead space. 

New experimental techniques were 
described in several papers. The appa- 
ratus used to measure canine inhala- 
tion exposure utilizes a whole-body 
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ratus used to measure canine inhala- 
tion exposure utilizes a whole-body 
plethysmograph and shows promise for 
directly correlating deposition of aero- 
sols with respiratory patterns (B. B. 
Boecker, Lovelace Foundation). A sim- 
ilar method for rats was used by R. 
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Lie (Lovelace Foundation) to study 
the inhalation of Cs'37. Her data pro- 
vided an interesting comparison with 
data obtained in man by whole-body 
counting techniques (C. E. Miller, Ar- 
gonne National Laboratory). The long- 
est biological half-lives observed in 
man were 73 and 84 days for inhaled 
Cs' SO4, as compared with about 13 
days in rats for inhaled Cs97C1 and 
Cs3T7NO.. 

B. Kahn (U.S. Public Health Ser- 
vice, Cincinnati) reported on the in- 
take and retention of Sr89 and Sr90, as 
airborne particles, by infants during the 
period April to July 1963. The intake 
of Sr89 and Sr90 varied from 3 to 
14 pc/day and 0.6 to 1.7 pc/day, re- 
spectively. From these studies he com- 
puted a daily inhaled air volume, for 
infants, of 11 -? 4 m', which is greatly 
in excess of the generally reported 
values of 0.8 to 2.8 m". 

In an examination of the problem 
of inhaled insoluble plutonium, W. S. 
Snyder (Oak Ridge National Labora- 
tory) suggested the possibility that over 
long periods a significant fraction of 
the retained plutonium may be trans- 
located to the skeleton and that this 
tissue, rather than lung, might be the 
critical organ. 

A number of papers dealt with the 
uranium mine problem. H. E. Palmer 
(Hanford Laboratories) reported on 
studies conducted at mine sites with 
a mobile whole-body counter. Mea- 
surements of the radon daughter, Bi", 
in human beings showed nearly 100 

percent retention of inhaled radon 
daughters during an exposure in a non- 
operating mine. However, less deposi- 
tion occurred when the same subjects 
were exposed to the air of an operat- 
ing mine containing diesel exhaust 
fumes. The difference was attributed in 

part to the larger particles on which 
the radon daughters were adsorbed in 
the operating mine in comparison with 
the nonoperating mine. In both mines 
almost all of the inhaled radioactivity 
was associated with particles less than 
0.5 M. 

Estimates of the radiation dose de- 
livered to human respiratory tracts by 
inhaled radon and radon-daughter 
products were carefully detailed in sep- 
arate papers by B. Altshuler (New 
York University Medical Center) and 

by W. Jacobi (Hahn-Meitner Institut 
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uranium mine problem. H. E. Palmer 
(Hanford Laboratories) reported on 
studies conducted at mine sites with 
a mobile whole-body counter. Mea- 
surements of the radon daughter, Bi", 
in human beings showed nearly 100 

percent retention of inhaled radon 
daughters during an exposure in a non- 
operating mine. However, less deposi- 
tion occurred when the same subjects 
were exposed to the air of an operat- 
ing mine containing diesel exhaust 
fumes. The difference was attributed in 

part to the larger particles on which 
the radon daughters were adsorbed in 
the operating mine in comparison with 
the nonoperating mine. In both mines 
almost all of the inhaled radioactivity 
was associated with particles less than 
0.5 M. 

Estimates of the radiation dose de- 
livered to human respiratory tracts by 
inhaled radon and radon-daughter 
products were carefully detailed in sep- 
arate papers by B. Altshuler (New 
York University Medical Center) and 

by W. Jacobi (Hahn-Meitner Institut 
fur Kernforschung, Berlin, Federal Re- 

public of Germany). Altshuler calcu- 
lated that the alpha doses to the basal 
cells of the segmented bronchi would 
be 30 rads/working year of 2000 hours 
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in a mine atmosphere containing 100 
pc of radon, 200 pc of total daughters, 
and 150 unattached daughter atoms 
per liter. Jacobi's estimate was about 
30 percent lower. 

G. Saccomanno (St. Mary's and 
Veterans Administration Hospitals, 
Grand Junction, Colorado) reported 
on the incidence of lung cancer among 
miners on the Colorado uranium min- 
ing plateau; he emphasized the differ- 
ence in tumor cell types between 
miners and non-miners. In uranium 
miners, 56 percent of the lung tumors 
were of the undifferentiated type, pri- 
marily oat cell, compared with about 
15 percent in non-miners. It was also 
found that uranium miners contracted 
lung cancer at an earlier age than non- 
miners. V. O. Archer (U.S. Public 
Health Service, Salt Lake City, Utah) 
also reported that long exposures with- 
in uranium mines resulted in decreased 
pulmonary function; however, other 
factors such as silica dust, age, and 
cigarette smoking were also implicated. 

The work at Hanford Laboratories 
on inhaled Ce14402 and Pu'2O39 in 
beagle dogs was reported by B. O. 
Stuart and J. F. Park. Deposition of 
2 mc Ce'402 resulted in lung damage 
and death 8 months after exposure. 
The most consistent effect of inhaled 
Pu2?9O in dogs is an absolute lym- 
phopenia. Other later effects include 
blood-gas changes and right heart en- 
largement. Four dogs that died 31/2 to 
4 years after deposition of 5 to 10 ,uc 
Pu23902 showed bronchiolo-alveolar tu- 
mors. (Both papers were progress re- 
ports of long-term studies.) 

Papers by I. Schmidtke (Robert- 
Koch-Klinik, Freiburg, Federal Repub- 
lic of Germany), F. Gensicke (Ger- 
man Academy of Sciences, Berlin, Ger- 
man Democratic Republic), and E. G. 
Tombropoulos (Hanford Laboratories) 
illustrated the effectiveness of certain 
chelating agents such as diethylenetri- 
aminepentaacetic acid and hexameta- 
phosphate in removing the inhaled 
radionuclides, CeT' and Y91. It was 
stressed that work on the development 
of therapeutic procedures for removal 
of inhaled radionuclides has been long 
neglected and further work is urgently 
needed. 

Lung models were discussed by a 
panel composed of J. N. Stannard 
(University of Rochester), G. L. 
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MODEL PL-800 "t 
Fast, accurate direct read out to -i- 
0.01 grams. Capacity 800 grams. Also 
available in 1000g. capacity (PL-1) 
with direct read out to 0.1 gram and 
2000 gram capacity (PL-2) with direct 
read out to 1.0g. (0.1g. by estimation). 

MODEL DH-2 (a) 
2000 gram capacity with dial 10g. x 
0.1g. and notched beam 100g. x 10g. 
increments. Available with tare beam 
instead of notched beam (DH-2(b)). 
4500 gram capacity models (DH-4(a) 
and DH-4(b)) also available. 
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MODEL DWL-3V .. 
200 gram capacity. Weight control dial 
and fine weighing dial with vernier 
makes possible direct readings from 100 
grams to 0.01 grams. 500 gram capacity 
model also available (DWL-5). 

MODEL DWL-2 
120 gram capacity. Dials permit direcf 
readings from 10 grams to 0.01 grams 
(0.003 by estimation). 
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The one from ANalge ! The one from ANalge ! The one from ANalge ! 
Nalgene? centrifuge ware, both 
tubes and bottles, are now 
molded from improved polycar- 
bonate resin . . . transparent as 
glass but happily, unbreakable. 
Polycarbonate is tough and ro- 
bust, with a strength approach- 
ing that of metal, yet endowed 
with the clarity of a show window. 

In or out of the machine, you 
can banish any fear of breaking, 
crackinrig, chipping . . . even of 
denting. Nalgene tubes and bot- 
tles are nontoxic, non-contami- 
nating, corrosion resistant... 
and performance standards are 
excellent. Spin at 20,000 RPM or 
more. Subjected to extremes of 
temperature . . . chilled to 
- 100?C. or heated to + 135?C... 
there are no adverse effects. And 
fully autoclavable, too. 

Round or conical bottom tubes 
available, from 3.5 ml to 100 ml 
capacity. Conventional flat bot- 
tom or new spherical bottom bot- 
tles in 250 ml capacity. 

For information on the full line 
of Nalgene labware, see your lab 
supply dealer or write Dept. 
21 10, The Nalge Co., Inc., 
Rochester, N. Y. 14602. 
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tific Laboratory), and L. S. Taylor 
(National Bureau of Standards). It was 
generally concluded that there are two 
needs for models-one for the practic- 
ing health physicist, and the second, a 
research model, should serve to im- 
prove the first by suggesting avenues 
of needed research. 

One of the highlights of the meet- 
ing was a "soul searching" banquet ad- 
dress by J. N. Stannard (associate 
dean of Graduate Studies, University 
of Rochester) on the subject "Gentle- 
men, scholars, and scientists." Stannard 
pointed out that since the scientist is 
often asked to make "scientific deci- 
sions" which are not really scientific 
(and which differ from other decisions 
only in that they are made by scien- 
tists), he is obligated to make it clear 
that the decision was not arrived at 
by the scientific method. 

The symposium was jointly spon- 
sored by the U.S. Atomic Energy Com- 
mission and the Hanford Laboratories 
of the General Electric Company. The 
proceedings will be published as the 
1964 December issue of Health Physics 
and will be available in book form 
from Pergamon Press Limited, Oxford, 
England. 

Session chairmen were H. D. Bruner 
(U.S. Atomic Energy Commission), 
G. H. Crook (General Electric Com- 
pany, Richland, Washington), M. Eis- 
enbud (New York University), J. L. 
Liverman (U.S. Atomic Energy Com- 
mission), T. Rich (General Electric 
Company, Schenectady, New York), 
J. N. Stannard (University of Roch- 
ester), and B. Wagner (New York 
Medical College). 

WILLIAM J. BAIR 
Hanford Laboratories, 
Richland, Washington 

Forthcoming Events 

October 

19-21. National Electronics Conference, 
Chicago, Ill. (NEC, Inc., 228 N. LaSalle 
St., Chicago, 60601) 

23-24. American Physical Soc., Chi- 
cago, Ill. (R. G. Sachs, Argonne National 
Laboratory, Argonne, 111. 60440) 

23-25. Association of Clinical Scientists, 
Washington, D.C. (R. P. MacFate, 300 N. 
State St., No. 5422, Chicago, Ill. 60610) 

23-25. Experimental Gerontology, 
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Astrophysics and Space Sci- 
ence: An Integration of Sci- 
ences Allen J. McMahon, Space 
Technology Laboratories, Cali- 
fornia. January 1965, approx. 
480 pp., Text Pr. $15.00 

Optimum Seeking Methods 
Douglass J. Wilde, Stanford Uni- 
versity. 1964, 224 pp., Text Pr. 
$6.95 

Computers and Their Uses 
William H. Desmonde, IBM 
Corp., New York. 1964, 296 
pp., Text Pr. $7.50 

Applications of Absorption 
Spectroscopy of Organic 
Compounds John R. Dyer, 
Georgia Institute of Technology. 
January 1965, approx. 160 pp., 
paper, Text Pr. $2.50 

Elementary Coordination 
Chemistry Mark M. Jones, 
Vanderbilt University. 1964, 512 
pp., Text Pr. $13.95 

Principles and Methods of 
Chemical Analysis, 2nd Ed., 
1964 Harold F. Walton, Uni- 
versity of Colorado. 1964, 384 
pp., Text Pr. $10.95 

Introduction to Computer 
Programming Donald Cutler, 
System Development Corpora- 
tion, California. 1964, 208 pp., 
Text Pr. $7.00 

Science and Ideas: Selected 
Readings Edited, and with In- 
troduction by Arnold B. Arons, 
Amherst College, and Alfred 
M. Bork, Reed College. 1964, 
278 pp., paper, Text Pr. $3.95 

Molecular Biology: Genes 
and the Chemical Control 
of Living Cells J. M. Barry, 
University of Oxford, England. 
1964, 139 pp., paper, Text Pr. 
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Englewood Cliffs, N. J. 
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