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One of a series briefly deseribing GM’s research in depth

When will it wear out?

Most things we know about—and this includes
biological systems—begin to wear out as soon as they
go Into service. Survival rates do not follow a Gaussian
distribution. Life is not symmetrical. For the person
concerned with reliability, the problem is to find a
realistic mathematical representation of the wear-out
phase of components.

In a break from classical reliability statistics, GM
Research mathematicians were among the first to use
the relatively little known Weibull distribution function
. .. a remarkable generalized way of handling skewed
distributions by one family of straight lines. To
demonstrate its appropriateness, they've developed a
number of easy-to-use graphical techniques for planning
and interpreting life tests, fatigue experiments, and
even incomplete field service data. Among

their pioneering contributions:

A new method using median ranks for graphically
describing experimental main effects and interactions;

New ways of slashing test times and optimizing
experimental designs;

A new method (theory of suspended items) for
analyzing endurance data in which some items have
failed and some are still running.

Now an accepted standard in the bearing industry,
their graphic Weibull techniques have filled numerous
papers and two books now on press. It’s one of the ways
GM researchers and engineers are working to bring
improved reliability to both space and earth-

bound hardware.

General Motors Research Laboratories

Warren, Michigan
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Varying one parameter (b) in the Weibull
distribution function allows the characteriza-
tion of many types of reliability phenomena.



A Rigorous Yet Practical Textbook
for the Introduction to Chemistry

New (2nd) Edition=Hutchinson’s

CHEMISTRY: The Elements
and Their Reactions

This New (2nd) Edition has been extensively revised to
meet the needs of the majority of general chemistry
courses. It makes rigorous yet realistic demands upon
both the student who wants to learn and the teacher who
wants to teach the principles of modern chemistry.

A completely new series of questions and exercises have
been added at the end of each chapter. Totaling more
than 1,000, this valuable series gives the student intensive
practice in calculating many kinds of chemical problems.
The first 300 pages of the book—on theoretical chemis-
try—have been thoroughly rewritten and reorganized.
Important areas such as solid state chemistry, equilibria,
and the concept of affinity are more fully amplified. The

sections on atomic structure and the periodic table now .

precede the information on molecular weights, atomic
weights, and molecular formulas. The remaining half of
the book, on-descriptive chemistry, has been abridged and
revised to conform to the practical limitations of the in-
troductory course. If you teach a “solid” course in gen-
eral chemistry, this is an ideal text.

By Eric HutcHINsON, Ph.D., Professor of Chemistry, Stanford Uni-
versity. About 625 pages, 6% x 9347, with about 300 illustrations.
About $8.50. New (2nd) Edition—Just Ready!

/8 Thoroughly Tested Experiments for the
Beginning Course in Organic Chemistry

A New Book—-Popp & Schuliz’s

ORGANIC
CHEMICAL PREPARATIONS

Each of the 77 experiments in this new laboratory manual
has been tested, revised, and modified by extensive stu-
dent use. An excellent discussion prefaces each exercise.
explaining the nature and purpose of the experiment. A
series of questions follows each experiment, stressing
techniques of organic chemical practice, and correlating
the mechanistic, quantitative, and theoretical aspects. Ex-
cellent drawings illustrate the use of equipment. Perfo-
rated sheets are provided in an appendix, for student
reports. Experiments are included on: Fractional distilla-
tion—Acetylene—Ethylbenzene—Characterization of alkyl
derivation of benzene—Steam distillation—Trichloroethyl
alcohol, 2-Ethylbutanoic acid.

By Frank D. Porpp, Ph.D., Assistant Professor of Chemistry, Clark-
son College of Technology, Potsdam, New York; and Harry P.
ScHuLTZ, Ph.D., Professor of Chemistry, University of Miami, Coral
Gables, Florida. About 400 pages, Tva” x 10447, illustrated. About
$5.00. New—Ready April, 1964.

Use this coupon to order your copy today—
These texts gladly sent to teachers on approval
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An Excellent Text for the Basic
Undergraduate Course in Physiology

New (2nd) Edition—-Guyton’s

FUNCTION of
the HUMAN BODY

You'll find a clearer-than-ever picture of the basic prin-
ciples of the functions of the human body in this New
(2nd) Edition. Dr. Guyton has carefully designed his text
for the complete undergraduate course in physiology.
Terms and concepts are explained in a manner that mini-
mizes extensive prior knowledge of biology, physics, or
chemistry in order to understand the material. The logical
organization of function in the body is carefully deline-
ated, step-by-step, from cellular nourishment to detailed
operation of each organ system. Many important and
classic animal experiments are given, clarifying and illus-
trating physiologic principles. Virtually every chapter in
this New (2nd) Edirion has been extensively rewritten.
Three entirely new chapters on the cell keep this text up
to date on progress in the field of cell physiology. Timely
and important information is included on such topics as:
body fluids, aviation and space physiology, energy released
from foods.

By ArtHUR C. GUYTON, M.D., Professor and Chairman of the De-
partment of Physiology and Biophysics, University of Mississippi
School of Medicine. About 464 pages, 7V4” x 10%4”, with 353 illus-
trations, 2 in color. About $8.25.

New (2nd) Edition—Ready April, 1964!

W. B. SAUNDERS COMPANY
West Washington Square, Philadelphia 5
Please send and bill me:

[} Hutchinson—CHEMISTRY: The Elements
and Their Reactions.............. About $8.50

[[] Guyton—FUNCTION
of the HUMAN BODY.............. About $8.25

[] Popp & Schultz—ORGANIC
CHEMICAL PREPARATIONS...... About $5.00
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Southern Pacific’s gravel and rock fill
across Great Salt Lake, Utah, appears
as the wider, light line with curving
ends. The darker, straight line is the
wooden trestle (built in 1904) which
the fill replaced. Twenty-one kilome-
ters (13 miles) long and 1114 meters
(38 feet) wide at its crest, the fill car-
ries Southern Pacific’s main line Over-
land Route between the Pacific Coast
and Chicago. It is traversed by two
large box culverts which permit pas-
sage of small boats. See page 1027.



EXTEND THE USEFULNESS OF
GEL FILTRATION IN ANALYTICAL
AND PREPARATIVE OPERATIONS

Effluent delivery
rates increased full
order of magnitude

Improvements in the production of
SEPHADEX now permit this useful
cross-linked dextran material to be
supplied in the form of spherical
beads. Substitution of the new beads
for the irregularly shaped particles
in which SEPHADEX was heretofore
available (see Figure I) results in far
more uniform hydrodynamic condi-
tions within SEPHADEX columns.
Tangible results? Flow rates are
greatly improved with remaining
good resolution.

" The introduction of the new beads
greatly extends the possibilities to
use SEPHADEX gel filtration in pro-
duction-scale preparative operations.
We strongly suggest that laboratory
workers acquaint their colleagues in
semiworks and production engineer-
ing with the new beads of SEPHADEX.
The use of the spherical particles
could open entirely new avenues in
unit operations.

PHARMACIA
LEADING IN DEXTRAN
CHEMISTRY

6 MARCH 1964

Figure 1. SEPHADEX was formerly supplied
in the form of irregularly shaped particles
as shown in top photograph. Now available in
spherical beads as shown below, SEPHADEX
facilitates packing of columns and greatly
increases speed of operations.

SEPHADEX
LABORATORY COLUMN

A chromatographic column,
designed by Pharmacia, espe-
cially for gel filtration with
SEPHADEX, is available and is
described in a separate leaflet.
Please ask for information.

I

For full informa- I
tion on the use of |
SEPHADEX in gel |
filtration, send the |
coupon with your I
letterhead. :
I

|

|

|

Uppsala, Sweden.)

Pressure drop vs. flow rate
for SEPHADEX G-25

1 Irregular
particles,
3 fine grade
4 2 New beads,
fine grade
3 Irregular
particles,
coarse grade
4 New beads.
/7 coarse grade

pressure drop (cm H;0 x 100)
~

s

e T Y T T
~
N,

flow rate (ml/cm?/minute)

Figure 2. The curves above depict pressure-
drop/flow-rate functions for columns using a
50 cm bed of SEPHADEX G-25. For given hy-
drostatic heads, note that the new spherical
beads give up to tenfold greater effluent de-
liveries. Analytical procedures are hastened
and preparative operations are put within
economically practical engineering ranges.

Available forms of
new SEPHADEX beads
Bed
SEPHADEX | Exclusion Size Volume
Type Limit (MW) | Grade | (microns) | ml/g
G-25 5,000 | coarse | 100-300 5
fine 20-80
G-50 10,000 | coarse | 100-300 10
fine 20-80
G-75 50,000 one 40-120 | 12-15
grade
G-100 | 100,000 one 40-120 | 15-20
grade
G-200 | 200,000 one 40-120 | 30-40
grade

Chromatography

PHARMACIA FINE CHEMICALS, INC. s-3
Department B, 501 Fifth Avenue, New York 17, New York

"SEPHADEX"': A Unique D “'SEPHADEX in Gel
Substance for Modern

Filtration’’: Theory and
Experimental Technique

(Inquiries outside Name
the Wes}tlern nould
Hemisphere shou
be directed to Company
PHARMACIA,

Address

______________ .
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COUNT UP
0 KNOW

precision Digital Ratemeter

BTEMETER .

In dynamic function studies — such as
cardiac insufficiency, renal function, and blood
circulation — it is essential to record the rapidly
changing concentrations of radioactivity as
they occur. The University II Series Precision
Digital Ratemeter Model 425 immediately and
accurately records all pertinent events for pre-
cise evaluation.

With a new patented transistorized design,
the 425 records all events occurring in a pre-
selected time interval and transposes the data
instantaneously into a buffer storage ‘“memory”’.
Rate per second is then determined and dis-
played as often as every tenth of a second; rate
per minute, every hundredth of a minute. Only
a fraction of a millisecond is needed at the end
of each interval to actuate the digital display.
(Pulse-events as rapid as one million counts per
minute can be detected and displayed!) No in-
formation is lost.

WV =
BA/IRD - ATOM/C,/NC. z‘

In effect, ordinary ratemeter lag is eliminated,
and there is no “smoothing” of the radioactivity
curve.

The output data are available in three forms
— as a visual display on the face of the instru-
ment; as a printed paper tape record indicating
counts per unit of time, time interval, and se-
lected range; and as an analog-record of the
curve plotted on a standard chart recorder. The
researcher can easily correlate this information
for the most accurate interpretation of the
dynamic function being studied.

COUNT UP TO KNOW in all dynamic clinical

-or research studies with the University II Series

Digital Ratemeter Model 425. Write to the
Nuclear Instrument Dept. for brochure 425
or for a demonstration by a field engineer.

Scientists: Investigate challenging opportunities
with Baird-Atomic. An Equal Opportunity Employer.

34 Unaversity Road, Cambridge, Mass. 02138

Subsidiaries:
" Atomic Accessories, Inc., Valley Stream, N. Y.; Chemtrac, Inc., Cambridge, Mass.

996

Europe: B/A (Holland) N.V., 5A Hartogstraat, The Hague, Holland
SCIENCE, VOL, 143
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and 10 more 2 oo As long

as empty test tubes in handsome red polypropylene racks
(holding 10 each) are supplied on the right, the same may be

removed from the left — with enclosed fractions, of course.

Twenty (20) racks can be put in the apparatus for the period
of unattended run. Write GILSON MEDICAL ELECTRONICS,

Middleton, Wisconsin, for data on the

GME LINEAR FRACTIONATOR

SCIENCE, VOL. 143
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The American Association for the Advancement
of Science was founded in 1848 and incorporated
in 1874, Its objects are to further the work of scien-
tists, to facilitate cooperation among them, to im-
prove the effectiveness of science in the promotion
of human welfare, and to increase public under-
standing and appreciation of the importance and
promise of the methods of science in human progress,

Lost Opportunities

Why do social scientists not take better advantage of major and
foreseeable social changes to study the processes and effects that are
involved? In its tax reduction program the U.S. is undertaking one of
the greatest economic and fiscal experiments in modern history. The
President has announced a “war on poverty.” Integration is bringing a
variety of sweeping changes. There will be practically oriented studies
related to these programs, and government agencies are likely to
study the public policy aspects. But where are the plans for funda-
mental or basic research on these changes prior to, during, and after
their occurrence in order to gain additional understanding of the
social processes involved?

Natural scientists are more forehanded. A solar eclipse is preceded
by elaborate preparation in order to gain the maximum possible
amount of new information during the fleeting moment of the event
itself. The International Geophysical Year included arrangements for
a world-wide warning system so that observations of solar flares and
other particularly significant events could be coordinated on a world-
wide basis. The U.S. Geological Survey maintains an observatory on
the rim of Kilauea to study the forewarnings, the active processes,
and the subsidence of volcanic eruptions.

This difference between social scientists and other scientists does
not exist because of differences in predictability of the events with
which they are concerned. Social change cannot be anticipated with
the precise timing of an eclipse, but the timing is often more pre-
dictable than it is for a volcanic eruption. The difficulty is not lack
of money; there is a fair amount available for research in the social
sciences. Nor is it entirely slowness in making funds available; the .
National Science Foundation gave immediate support to a quickly
planned study of reactions to the assassination of President Kennedy.

Perhaps the problem is inexperience in tackling such large issues.
If so, help is available from a wealth of experience in the planning
and coordination of large-scale efforts in other fields; the large survey
groups have relevant experience; and a few major universities could
give special attention to such studies.

Maybe the reason is lack of interest. Months before the first satel-
lite went into orbit, two or three of us tried to persuade social
scientists to plan a study of popular knowledge about space and of
attitudes toward human exploration of space, for then, before the
first satellite was successfully launched, was the time to start such a
study if information on a before-and-after basis was desired. A
biologist and a physicist whom we invited to participate were eager
to contribute their specialized knowledge to the planning of such a
study, but the social scientists we invited all replied that they were
too busy or for some other reason could not take part.

The processes. and effects of something like the tax reduction
program are, of course, exceedingly complex; to study them in their
naturalistic setting is not easy. But complexity and difficulty are not
peculiar to the social sciences; it is often easier to analyze a process
in vitro than in vivo. Some things, however, can be observed only
in their natural settings. In not studying them when they occur, social
scientists are losing priceless opportunities to learn more about the
processes involved in major social change.—D.W.



Automatic

Background Subtraction » .-« TRI-CARB’

Paclksard

1000

SPECTROMETERS

Background subtraction is an essential operation in
data computations for most experiments involving the
measurement of radioactivity. Background must be
determined accurately, and subtracted from gross
counts in order to achieve meaningful results.

New 3000 and 4000 Series Tri-Carb Spectrometers per-
form background subtraction automatically at the user's
option. This eliminates the work of manual subtrac-
tion as part of the post count computations. More
importantly, it ensures the accuracy of the scaler ratios
which these instruments are capable of calculating
automatically. In quench monitoring, for example, cal-
culation of scaler ratios using gross counts (back-
ground not subtracted), can introduce significant
errors, even for samples with count rates as much as
a hundred times background.

There are several methods of performing the automatic
subtraction of background. The one found to be most
accurate at all count rates is electronic subtraction of
a statistically pre-determined background prior to each
counting run. In new Tri-Carb Spectrometers, the user

simply dials into a four-digit register the background

to be subtracted from each channel during the preset
time period. This method assures complete statistical
accuracy, even on low activity samples and on the
blanks used to monitor background in every experi-
ment. An informative data sheet comparing alternate
methods of background subtraction is available and
will be mailed on request.

Automatic background sublraction 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 1030.

PACKARD INSTRUMENT COMPANY, INC.
BOX 428 * LA GRANGE, ILLINDIS * AREA CODE 312 + 485-6330

SCIENCE, VOL. 143



— RARE GASES -

OBTAINABLE
MIXED WITH RARE
AND OTHER GASES

—from the foremost producer
of atmospheric gases!

® Produced under continuous mass
spectrometer control.

® Fast nationwide delivery.
e Guaranteed ultra-high purity.

o Scientifically blended and tested
mixtures for any need.

o Quality based on more than 50
years of rare gas know-how.

e Complete technical service.

SEND FOR NEW 20-PAGE
ONE-SOURCE RARE GAS BOOKLET

First comprehensive
price and specification
list for all rare gases
and mixtures. ..

r CLIP COUPON — ATTACH TO

BUSINESS LETTERHEAD
Rare Gases, Dept. S-31
Union Carbide Corporation
Linde Division
270 Park Avenue, N. Y., N. Y. 10017

[0 Please send a copy of your booklet
listing prices, specifications, and in-
formation on LINDE Rare Gases.

[ Have a representative contact me.

UNION LINDE
(W:\:{:{1 ] DIVISION

¢ inde” and ‘““Union Carbide” are registered
trade marks of Union Carbide Corporation.
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Experiments, symp., Greenbelt, Md. (C.
P. Boyle, Code 207, Goddard Space Flight
Center, Greenbelt, Md. 20771)

12-13. Information Organization, New
Brunswick, N.J. (S. Artandi, Graduate
School of Library Service, Rutgers Univ.,
New Brunswick)

13-14. Louisiana Acad. of Sciences,
Baton Rouge. (H. J. Bennett, Dept. of
Zoology, Louisiana State Univ., Baton
Rouge)

13-14. Institute of Management Sci-
ences. 11th intern., Pittsburgh, Pa. (IMS,
Box 273, Pleasantville, N.Y.)

13-14. Effects of Shock and Vibration
on the human body, Denver, Colo. (A. E.
Paige, Dept. of Electrical Engineering,
University of Denver, Denver)

14-15. Endocrinology, 2nd annual
symp., Salisbury, N.C. (H. Nushan, Medi-
cal Service, Veterans Administration Hos-
pital, Salisbury)

14-19. American Assoc. of Psychiatric
Clinics for Children, annual, Chicago, Ill.
(AAPCC, 250 W. 57 St.,, New York 19)

15-19. Microcirculation, 3rd European
conf., Jerusalem, Israel. (E. Davis, Capil-
lary Research Laboratory, Hadassah Univ.
Hospital, P.O. Box 499, Jerusalem)

15-2]. American Congr. on Surveying
and Mapping and the American Soc. of
Photogrammetry, conv., Washington, D.C.
(D. Landen, ASP, 4949 Old Chain Bridge
Rd., McLean, Va.)

17-18. Hypervelocity Flight Techniques,
symp., Denver, Colo. (W. G. Howell Den-
ver Research Inst., Univ. of Denver, Den-
ver, Colo. 80210)

17-19. Society for Nondestructive Test-
ing, Los Angeles, Calif. (D. E. O’Halloran,
Northrop Corp., 1001 E. Broadway, Haw-
thorne, Calif.)

17-19. Statistical Assoc. Methods for
Mechanized Documentation, symp., Wash-
ington, D.C. (M. E. Stevens, Natl. Bureau
of Standards, Washington, D.C. 20234)

17-20. Society of Biological Chemistry,
Paris, France. (P. Malangeau, Executive
Committee, 4, Avenue de I’Observatoire,
Paris 6°)

18—-19. Mycotoxins in Foodstuffs, in-
tern. symp., Cambridge, Mass. (G. N.
Wogan, Rm 16-210-B, Massachusetts Inst,
of Technology, Cambridge 02139)

18-20. Chemurgic Council, 28th natl.
conf., Philadelphia, Pa. (J. W. Ticknor,
Chemurgic Council, 350 Fifth Ave., New
York 1)

18-21. Latin Medical Union, intern.
congr., Rome, Italy. (B. Urso, Policlinico
Umberto I, Viale Policlinico, Rome)

18-21. American Orthopsychiatric
Assoc., Chicago, Ill. (M. F. Langer, 1790
Broadway, New York 19)

19-22. International Assoc. for Dental
Research, 42nd meeting, Los Angeles,
Calif. (J. C. Muhler, 1120 W. Michigan
St., Indianapolis, Ind. 46202)

20-24. National Assoc. for Research in
Science Teaching, Chicago, Ill. (G. G.
Mallinson, Western Michigan Univ., Kala-
mazoo)

20-24. National Science Teachers
Assoc., Chicago, Ill. (R. H. Carleton, 1201
16th St.,, NW, Washington, D.C.)

21-3. British Computer Soc., conf.,
Edinburgh, Scotland. (Secretariat, I.E.E.,
Savoy Pl.,, London, W.C.2, England)

DO IT QUICKLY,
SAFELY,ACCURATELY
-« WITH

NALGENE"
PIPETTING
AIDS

The Nalgene Automatic Dispensing
Pipettor is a “constant volume” dis-
penser precision engineered for ex-
treme accuracy. Use it for fast,
repetitive dispensing of fixed quan-
tities. Use several—one for each so-
lution—where procedures require
repeated dispensing of different re-
agents. It delivers the exact amount,
automatically, every time. Simple to
use with one hand . . . easily disas-
sembles in seconds for refilling or
cleaning. Unbreakable . . . resists

virtually all chemicals. All dispens-
ers have 8-oz. reservoir bottle with
choice of 1, 2, 3 or 5 ml measuring
chambers. Price, each ..... $4.50

The Nalgene Safety Pipet Filler
takes the hazard out of handling
volatile, corrosive, poisonous liquids
—eliminates the danger of mouth
contact. Draws up any quantity . . .
dispenses precise amount. Unbreak-
able, corrosion proof, chemically in-
ert. Compact and lightweight—easily
operated with one hand. Fits snugly
over top of pipets up to 20 ml sizes.
Rricemeaeh s o soa Ll $4.50

Be safe . .. be sure ... be accu-
rate with Nalgene Pipetting Aids.
Ask your lab supply dealer or write
for complete catalog of Nalgene
labware, Dept. 2103, The Nalge Co.,
Inc., Rochester, N. Y. 14602,

éNALGENE

LABWARE

Leader in quality plastic labware since 1949

Visit our Booths 360, 361 at the 48th Annual Meeting
FASEB, Conrad Hilton, April 13-17, Chicago.
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21-23. Asian-Pacific Dental Federation,
4th congr., Singapore and Malaya. (B. B.
Erafia, Manila Doctors Hospital, Isaac
Peral St., P.O. Box 373, Manila, Philip-
pines)

21-24. Cybernetic Medicine, 3rd in-
tern. congr., Naples, Italy. (A. DeChiara,
348, Via Roma, Naples)

22-25. American Assoc. of Dental
Schools, 41st annual, Los Angeles, Calif.
(AADS, 840 Lake Shore Dr., Chicago 11,
11L.)

23-24. Society for Economic Botany,
5th annual, Chapel Hill, N.C..(D. J.
Rogers, New York Botanical Garden,
Bronx Park, N.Y.)

23-25. Federation of European Bio-
chemical Societies, 1st, London, England.
(FEBS, Lister Inst.,, Chelsea Bridge Rd,,
London, S.W.1)

23-26. Institute of Electrical and Elec-
tronics Engineers, intern. conv., New York,
N.Y. (IEEE, Box A, Lenox Hill Station,
New York 21)

23-26. Gas Chromatography, 2nd in-
tern. symp., Houston, Tex. (A. Zlatkis,
Dept. of Chemistry, Univ. of Houston,
Houston)

23-26. American Physical Soc., Phila-
delphia, Pa. (K. K. Darrow, Columbia
Univ., New York 27)

24-26. Physics and Dynamics of Clouds.
conf., American Meteorological Soc., Chi-
cago, Ill. (Miss D. L. Bradbury, Dept.
of Geophysical Sciences, Univ. of Chicago,
Chicago)

25-27. Aerospace Bearings, USAF-
Southwest Research Inst. conf., unclassi-
fied, San Antonio, Tex. (P. M. Ku, SwRI,
8500 Culebra Rd., San Antonio)

25-27. Entomological Soc. of America,
Northcentral branch, Omaha, Neb. (G. E.
Guyer, Dept. of Entomology, Michigan
State Univ., East Lansing)

26-28. Michigan Acad. of Science, Arts
and Letters, East Lansing (G. G. Mallin-
son, Western Michigan Univ., Kalamazoo)

26-28. Southern Soc. for Philosophy
and Psychology, 56th annual, Lexington,
Ky. (D. Calvin, Psychology Dept., Univ.
of Kentucky, Lexington)

27-28. American Ethnological Soc.,
Pittsburgh, Pa., (N. F. S. Woodbury, U.S.
National Museum, Smithsonian Institn-
tion, Washington, D.C.)

27-28. Seismological Soc. of America,
annual, Seattle, Wash. (K. V. Steinbrugge,
SSA, 465 California St., San Francisco 4,
Calif.)

27-28. Pennsylvania Acad. of Science,
University Park, Pa. (P. C. Martin, Point
Park Junior College, Pittsburgh, Pa.)

27-29. Society for the Study of Evolu-
tion, annual, Chapel Hill, N.C. (H. H.
Ross, Illinois Natural History Survey,
Urbana)

28-30. American Assoc. of Colleges of
Pharmacy, Detroit, Mich. (C. W. Bliven,
1507 M St.,, NW, Washington, D.C.
20005)

29-2. Association of American Geog-
raphers, annual, Syracuse, N.Y. (AAG
1201 16th St.,, NW, Washington, D.C.)

30-2. American Assoc. of Jumior Col-
leges, Bal Harbour, Fla. (W. G. Shannon,
AAJC, 1777 Massachusetts Ave., NW,
Washington, D.C. 20036)

31-3. American Assoc. of Anatomists,
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Germ-Free LABCO germ-free enclosure for swine or sheep
Enclosures for Swine,
Sheep, or Small
Animal Research

A new variation from the stand-
ard enclosures for germ-free ani-
mal research and care has been
developed by Labco Division of
Partsco, Inc. The new unit is a
modification of the successful
Labco designs for bench type
units recently announced and are
specifically designed for the per-
manent care of swine.

The lower portion of the stain-
less steel housinfg pro}\l/ides :lcl)rmal
living quarters for the small pigs
or lambs. A liftout grill on each LABCO germ-free enclosure for rodents
side of a stationary stainless steel !
tray provides access to the lower
housing area. The animals may
be lifted to the top tray for
inspection or medical treatment
within a totally germ-free envi-
ronment. Food, water and medi-
cation can be introduced to the
area through a door in the unit
which enables complete steriliza-
tion of all material entering the
controlled area of the enclosure.
Write for complete information
on germ-free laboratory enclo-
sures, standard and custom,

LABCO DIVISION
PARTSCO, INC.
2977 Lamb Avenue, Columbus 19, Ohio

MK-2
XYZ Horizontal
& Tilting Movements

Singer

5290 Microdissector
$350

ERIC SOBOTKA C e e

112 West 40th Street, New York, N.Y. 10018 .. 212, WI. 7-9216
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MICROSCOPIC
SLIDE
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QUICK

Apply Easily
Holds Permanently

TIME
microscopic
slide labels

V... ok

Can he pre-
1 printed with
hospital

e /0 % T/

written

MEETS ALL LEGAL REQUIREMENTS
PREVENTS LOSS AND CONFUSION

pre-numbered  E

ACCEPTS ANY MARKING
Plain if
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thickness
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365F Burlington Rd. Riverside, 1ll.

AAAS Symposium Volumes

el ook

SCIENCES in Communist China

Editor: Sidney H. Gould. 884 pages. 23 illustrations.
Author, subject and geographical index. Cloth.
June, 1961.

Price: $14.00* .
$12.00 prepaid, for AAAS members.

OCEANOGRAPHY

Editor: Mary Sears. 665 pages. May, 1961.
Third printing, 1963.
146 illustrations. Index. Cloth.

Price: $14.75%
$12.50 prepaid, for AAAS members.

GERM PLASM RESOURCES

Editor: Ralph E. Hodgson. 394 pages. 59
illustrations. Index. Cloth. April, 1961.

Price: $9.75*
$8.50 prepaid, for AAAS members.

* If you are not a member of the AAAS,
you may join now, and order any of
these volumes at the special member price.
Enclose $8.50 dues for your first year of
membership, along with payment for the
volumes you want.

Membership in the AAAS offers many
benefits in addition to savings on AAAS
volumes. It includes Science and the
quarterly AAAS Bulletin.

Order Today From

AMERICAN ASSOCIATION for the ADVANCEMENT of SCIENCE

1515 Massachusetts Avenue, NW Washington, D.C. 20005
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Denver, Colo. (L. B. Flexner, Dept. of
Anatomy, Univ. of Pennsylvania, Phila-
delphia 4)

31-3. Calcified Tissues, European symp.,
Liége, Belgium. (L. J. Richelle, 32, Boule-
vard de la Constitution, Liége)

April

1. Thermoplastic Materials, conf., Soc.
of Plastics Engineers, Akron, Ohio. (W.
H. Nicol, RETEC, Goodyear Tire and
Rubber Co., Akron 16)

1-2. Engineering Aspects of Magneto-
hydrodynamics, symp., Cambridge, Mass.
(G. S. Janes, Avco Everett Research
Laboratories, Everett 49, Mass.)

1-2. Methods for Measurement of
Weak Beta-Emitters, Karlsruhe-Leopolds-
haven, Germany. (Gesellschaft Deutscher
Chimiker, Gesellschaftsstelle, Postfach
9075, Frankfurt/Main, Germany)

1--3. Structures and Materials, American
Inst. of Aeronautics and Astronautics,
Sth annual conf., Palm Springs, Calif. (R.
R. Dexter, AIAA, 2 E. 64 St.,, New York,
N.Y)

[-3. Optical Soc. of America, spring
meeting, Washington, D.C. (M. E. Warga,
OSA, 1155 16th St., NW, Washington,
D.C. 20036)

I-4. National Soc. for Programmed
Instruction, annual, San Antonio, Tex.
(NSPI Program Committee, Trinity Univ.,
715 Stadivm Dr., San Antonio, Tex.)

[-5. Latin Oto-Rhino-Laryngology Soc.,
15th congr., Bologna, Italy. (G. Motta, Via
Modica 6, Milan, Italy)

2-3. American Soc. of Civil Engineers,
Engineering Mechanics Div., spring conf.,
Boston, Mass. (ASCE, 33 W. 39 St., New
York 18)

2-3. Alexander Graham Bell Assoc. for
the Deaf, southeastern meeting, New Or-
leans, La. (R. Tegeder, Utah School for
the Deaf, 846 20th St., Ogden)

2-3. Obstetrics and Gynecology, semi-
nar, Gainesville, Fla. (Mrs. D. Miller, Div.
of Postgraduate Education, College of
Medicine, Univ. of Florida, Gainesville)

2-3. Industrial Applications of New
Technology, conf., Atlanta, Ga. (Director,
Short Courses and Conferences, Georgia
Inst. of Technology, Atlanta, Ga. 30332)

2-4. American Acad. of Oral Pathology,
Bethesda, Md. (R. J. Gorlin, Univ. of
Minnesota, Minneapolis)

2—-4. Association of Surgeons of Great
Britain and Ireland, annual, St. Andrews,
Scotland (Secretariat, 47 Lincoln’s Inn
Fields, London, W.C.2, England)

2--5. British Medical Assoc., clinical
meeting, Northampton, England. (D. Gul-
lick, Tavistock Sq., London, W.C.1)

3—4. Biology colloquium, Corvallis, Ore.
(C. M. Gilmour, School of Science,
Oregon State Univ., Corvallis)

3—4. Society for Industrial and Applied
Mathematics, midwest regional meeting,
Cedar Rapids, Towa. (W. J. Jameson,
Collins Radio Co., 120-11, Cedar Rapids)

3-5. Fleming’s Lysozyme, 3rd intern.
symp., Milan, Ttaly. (G. Podio, Museo della
Scienza e della Tecnica, Via Modica, 6,
Milan)

3-5. American Soc. of Imnternal Medi-
cine, annual, Atlantic City, N.J. (A. V.
Whitehall, 3410 Geary Blvd., San Fran-
cisco, Calif.)
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