system must be “loose-leaf” and main-
tained through a continual process of
growth and refinement. The PHYSBE
(PHYsiological Simulation Benchmark
Experiment) simulations will be de-
signed to embody eventually the best
of current knowledge concerning both
the simuland, the system being simu-
lated, and the techniques of simula-
tion. Documented and debugged, these
proven simulations would give the in-
vestigator an advanced staging area
from which to proceed with further
experiments, thus helping to avoid “re-
inventing the wheel” and other over-
lapping effort.

These standardized simulations also
offer a means of comparatively evalu-
ating simulation equipment and tech-
niques, thus making it possible to make
selections more objectively. Other ap-
plications include driving the model
by selected independent variables, which
are easy-to-measure functions, in or-
der to compute difficult-to-measure
variables that can be recorded from
the model. This method is similar to
the one used in the application de-
scribed by Kadish for the determina-
tion of insulin requirements. To date, it
seems that most biological simulations
have required in the order of 50 to
100 operational amplifiers, and that
while many of these systems are inter-
connected (for example, respiratory,
cardiovascular, renal, and nervous
systems), specialists have been most
intérested in one organ system at a
time. The PHYSBE concept allows
simulation of such systems more realis-
tically by “closing the loop” around
them. Thus the more important feed-
back and cross-coupling effects can be
provided.

Baker Mitchell demonstrated the
use of the PHYSBE concept at The
University of Texas M. D. Anderson
Hospital and Tumor Institute. He added
inertial and gravitational terms, atrial
pumping, arterial wall viscosity, and
variable heart rate to the basic simula-
tion, and implemented a detailed de-
scription of the left atrium, left heart,
and a three-section aorta for study on
the analog portion of the hybrid simula-
tion. He emphasized the necessity for
deriving the details of such a model
from physiologic considerations.

Robert Linebarger (NASA Ames Re-
search Center) implemented PHYSBE
using the DSL/90 digital simulation
language and a remote terminal con-
nected to a computation center over a
standard telephone line. The program
used the time-shared computer conver-
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sationally. George Burgin (Decision
Science) discussed a straightforward
FORTRAN implementation of PHYSBE,
and the suitability of high-level, digital
computer simulation languages for simu-
lation of physiological systems.

Mary Evans and Jim Sweeney (Tu-
lane University) described an approach
to the recognition of chromosomes
from photomicrographic image proc-
essing. The centromere is used as a
reference point for measurement of
branch lengths and widths for prelimi-
nary sorting in accordance with the
Denver classifications of chromosomes.

Louis Lauler and Dale Fuller (Lock-
heed Missiles and Space Company)
presented a clinically oriented hos-
pital information system. with many
terminals. The system is used to re-
trieve and select message elements
from a structured information hier-
archy displayed on screens and called
or manipulated with light pens. The
system starts with identifying the physi-
cian to the machine, which gives a
list of his current patients. Using the
video matrix terminal he adds or de-
letes information about any of these
patients. A specific application is the
selection and modification of medica-
tions. There are about 10,000 choices
of different medical order entries cov-
ering drug orders, general care, diet,
laboratory, x-ray, and other choices.
A final descriptor can be reached
quickly within three or four inquiries.

Tate Minckler and Caroline Horton
(University of Texas M. D. Ander-
son Hospital and Tumor Institute)
discussed user control of a Medical
Information =~ Management  System
(MIMS). Current developments were
demonstrated at The University of
Texas Graduate School of Biomedical
Sciences with an IBM 1050 terminal
typewriting system and an SDS-930
computer. The system is used for the
management of research files as a pro-
totype for hospital information man-
agement. The concepts lead to the need
for centralized files with many access
terminals in which patient informa-
tion retrieval is based on a Who,
What, When approach under the user’s
control for definition, collection, tran-
scription, and editing of data which is
of variable field lengths, and used in
a generalized hierarchical filing system
which is independent of the wuser’s for-
mat and therefore allows additional
freedom for the user to structure his
files as he wishes.

Robert Schwarzbach (University of
Pittsburgh Medical Center) reported on

conversational computer language for
use on a time-sharing system. Sim-
plicity of language and conversational
mode of operation of the system offer
advantages to medical research per-
sonnel in allowing rapid analysis of
data soon after experiments are com-
pleted. Analyses which formerly re-
quired several hours are now done
within minutes.

New precision techniques for multi-
compartment analysis of biochemical
systems provide estimates and weights
for solving nonlinear tracer problems
of carbohydrate and lipid metabolism,
according to Abraham Silvers (Stan-
ford University School of Medicine).
The investigator can use sums of ex-
ponentials to get initial estimates and
weights which previously required prior
knowledge of these quantities.

Donald Wright described a patient-
monitoring program for patients under-
going cardiac surgery at the University
of Virginia Medical Center. He used a
hybrid ‘computer for processing the
electrocardiogram, multiple arterial
pressures, venous pressures, air-wave
pressures and flows, and multiple tem-
peratures. The Center is developing
new techniques for continuous meas-
urement of multiple biochemical pa-
rameters consisting of arterial pH, ar-
terial PO,, arterial PCO,, and serum
electrolytes. Current research is aimed
at providing precision processing and
increasing ability to reject erroneous
data. :

Lee D. Capy, Jr.
University of Texas M. D. Anderson
Hospital and Tumor Institute,
Houston, Texas 77025

Calendar of Events

National Meetings

June

15-16. American Rheumatism Assoc.,
New York, N.Y. (Miss M. Walsh, The
Association, 1212 Avenue of the Amer-
icas, New York)

15-16. Soil, Water and Suburbia, Dept.
of Agriculture and Dept. of Housing and
Urban Development, Washington, D.C.
(S. Kasper, Room 1201, Dept. of Housing
and Urban Development, 1430 K St., NW,
Washington, D.C.)

15-17. American Assoc. of Physics
Teachers, summer mtg., Canton, N.Y. (A.
B. Arons, Physics Dept., Amherst College,
Ambherst, Mass.)

15-17. Symposium on High Energy Ra-
diation Therapy Dosimetry, American
Assoc. of Physicists in Medicine, New
York, N.Y. (L. H. Lanzl, Dept. of Radi-
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publishing

ServiCe to mathematical logic in 31 years,” says
Willard Van Orman Quine of this collection of the funda-
mental texts of the classical period of modern logie. “The
volume will be very valuable not only for the history of
science but also as a reference volume for use in current
research. Every serious logician ywill have to have it...”

FROM FREGE TO GODEL

A Source Book In Mathematical Logic, 1879-1931
Edited by Jean van Heijenoort

Source Books in the History of the Sciences

$18.50

And by Willard Van Orman Quine

Mathematical Logic. Revised edition. $5.50

Set Theory and its Logic. A Belknap Press Book, $5.95
Elementary Logic. Revised edition, $3.50

From a Logical Point of View. 2nd edition, revised. $4.50

HARVARD UNIVERSITY PRESS

announcing

Estuaries is the first comprehensive col-
lection of scientific papers covering the com-
paratively new field of estuarine research.
The volume contains seventy-one articles on
physical and biological factors, geomor-
phology, sediments and sedimentation, mi-
crobiota, ecology, evolution, fisheries, human
influences, and pollution. Estuaries is based
on the 1964 Conference on Estuaries, Jekyll
Island, Georgia; odditional papers have
been included to make it the definitive work
on the subject. A supplementary bibliography

NAHSTUARIES

lists the more recent contributions to the
discipline,

Edited by George H. Lauff and published
in April 1967 by the American Association for
the Advancement of Science, Estuaries con-
sists of 776 pages, a supplementary bibliog-
raphy of 437 entries, 1639 literature cito-
tions, 525 illustrations, 85 tables, and an
index of more than 14,000 entries.

Cash orders by AAAS members $24.00,
regular price $27,00.

British Agents: Bailey Bros. and Swinfen, Ltd.
Warner House, 48 Upper Thames Street, London E.C.4 England

B e e e e e e e
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ology, Univ. of Chicago, 950 E. 59 St.,
Chicago, Ill. 60637)

15-18. American Therapeutic Soc., mtg.,
Atlantic City, N.J. (A. F. Kreglow, 1801
Eye St., NW, Washington, D.C.)

15-19. American College of Chest
Physicians, Atlantic City, N.J. (M. Korn-
feld, 112 E. Chestnut St., Chicago, Iil.
60611)

16—17. American Geriatrics Soc., At-
lantic City, N.J. (E. Henderson, Execu-
tive Director, The Society, 10 Columbus
Circle;, Room 1495, New York 10019)

17. Academy of Tuberculosis Physicians,
Atlantic City, N.J. (G. P. Bailey, 1295
Clermont, Denver, Colo.)

17-18. Academy of Psychosomatic
Medicine, 4th symp. on anxiety and de-
pression, Atlantic City, N.J. (E. Dunlop,
150 Emory St., Attleboro, Mass. 02703)

17-18. American Diabetes Assoc., At-
lantic City, N.J. (J. R. Connelly, The As-
sociaton, 18 E. 48 St., New York 10017)

17-18. Society for Surgery of the Ali-
mentary Tract, Atlantic City, N.J. (J.
Van Prohaska, The Society, 950 E. 59 St.,
Chicago, Ill. 60637)

17-19. Reliability and Maintainability,
6th annual conf., Cocoa Beach, Fla.
(Meetings Dept., American Inst. of Aero-
nautics and Astronautics, 1290 Sixth Ave.,
New York 10019)

18-21. Botanical Soc. of America,
Northeastern Section, summer field mtg.,
Tuxedo, N.Y. (R. K. Zuck, Dept. of
Botany, Drew Univ., Madsion, N.J.)

18-22. American Medical Assoc., 116th
annual conv., Atlantic City, N.J. (The As-
sociation, 535 N. Dearborn St., Chicago,
Iil. 60610)

18-22. Health Physics Soc., 12th an-
nual mtg., Washington, D.C. (J. C. Vill-
forth, Radiological Health Lab., 1901
Chapman Blvd., Rockville, Md.)

18-22. Society for Investigative Derma-
tology, Atlantic City, N.J. (G. W. Ham-
brick, Jr., The Society, Johns Hopkins
Hospital, 601 N. Broadway, Baltimore,
Md. 21205)

18-23. American Soc. of Ichthyologists
and Herpetologists, annual mtg.,, San
Francisco, Calif. (W. I. Follett, California
Acad. of Sciences, Golden Gate Park, San
Francisco 94118)

18-30. Electron Microscopy, workshop,
Northeastern Univ.,, Boston, Mass. (C.
Youse, Continuing Education, Northeast-
ern Univ., 360 Huntington Ave., Boston)

19. Scombroid Phylogeny: Ideas and
Approaches, symp. of American Soc. of
Ichthyologists and Herpetologists, San
Francisco, Calif. (B. J. Rothschild, Tuna
Ecology Program, Bureau of Commercial
Fisheries, P.O. Box 3830, Honolulu, Ha-
waii 96812)

19-21. Automatic Data Processing Sys-
tems in Local Government, 3rd annual
conf.,, New York, N.Y. (H. Sellin, School
of Continuing Education, New York Univ.,
New York 10003)

19-21. Colloid, 41st natl. symp., Buf-
falo, N.Y. (P. Becher, Chemical Research
Dept., Atlas Chemical Industries, Wilming-
ton, Del. 19899)

19-21. Heat Transfer and Fluid Me-
chanics Inst., La Jolla, Calif. (D. B. Olfe,
Dept. of Aerospace and Mechanical Engi-
neering Sciences, Univ. of California at
San Diego, La Jolla)
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19-21. Microelectronics, symp., St.
Louis, Mo. (R. Pellin, Inorganic Chem-
icals Div., Monsanto Co., 800 N. Lind-
bergh Blvd., St. Louis 63166)

19-22. American Soc. for Engineering
Education, 75th annual mtg., East Lans-
ing, Mich. (L. Winner, 152 W. 42 St.,
New York 10036)

19-22. Western Soc. of Soil Science, an-
nual mtg.,, Los Angeles, Calif. (J. L.
Young, 100 Agricultural Hall, Oregon
State Univ., Corvallis)

19-23. Automating State and Local Rec-
ords Making and Records Keeping, Amer-
ican Univ., Washington, D.C. (P. W.
Howerton, Director, Center for Technol-
ogy and Administration Inst., 2000 G St.,
NW, Washington 20010)

21-23. Modern Titrimetry, 20th annual
summer symp. on analytical chemistry,
Claremont, Calif. (A. L. Beilby, Dept. of
Chemistry, Pomona College, Claremont
91713)

21-25. Society of Women Engineers,
17th annual conv.,, Washington, D.C.
(Mrs. J. R. Fisher, 12501 Connecticut
Ave., Silver Spring, Md. 20906)

21-30. Combustion-Generated Air Pol-
lution, mtg., Berkeley, Calif. (Engineering
Extension, 2223 Fulton St., Berkeley
94720)

22-23. Animal Reproduction, 8th symp.,
Urbana, Ill. (Short Courses and Confer-
ences, 116 Illini Hall, Champaign, IIl.
61820)

22-24. American Soc. of Enologists,
annual mtg., Santa Barbara, Calif. (The
Society, Box 411, Davis, Calif.)

22-25. American Assoc. of Bioanalysts,
mtg., Detroit, Mich. (D. Birenbaum, The
Association, 805 Ambassador Bldg., St.
Louis, Mo. 63101)

25-27. Mountain Meteorology, symp.,
Fort Collins, Colo. (J. L. Rasmussen,
Dept. of Atmospheric Science, Colorado
State Univ., Fort Collins 80521)

25-28. American Soc. of Agricultural
Engineers, annual mtg., Saskatoon, Sask.,
Canada. (O. L. Symes, Dept. of Agricul-
tural Engineering, Univ. of Saskatchewan,
Saskatoon)

25-28. American Dairy Science Assoc.,
Ithaca, N.Y. (C. Cruse, The Association,
903 Fairview Ave., Urbana, Ill. 61801)

25-28. American Leather Chemists As-
soc., Lake Placid, N.Y. (W. T. Roddy,
Executive Secretary, The Association,
Univ. of Cincinnati, Cincinnati, Ohio
45221)

25-30. American Soc. for Testing and
Materizals, 70th annual mtg., Boston, Mass.
(H. H. Hamilton, Public Relations, The
Society, 1916 Race St., Philadelphia, Pa.)

26-27. American Soc. of Pharmacog-
nosy, annual mtg., Ann Arbor, Mich. (A.
G. Paul, College of Pharmacy, Univ. of
Michigan, Ann Arbor)

26-28. Computer Workshop, Columbia
Univ., New York, N.Y. (Workshop Di-
rector, College of Pharmaceutical Sci-
ences, Columbia Univ.,, 115 W. 68 St.,
New York 10023)

26-30. American Schools for the Deaf,
conf. West Hartford, Conn. (E. W. Til-
linghast, Arizona State School of Deaf
and Blind, P.O. Box 5545, Tucson 85703)

26-30. Computers in Chemistry, conf.,
Univ. of California, San Diego. (P. James,
Chancellor Office, Univ. of California at
San Diego, La Jolla)
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PLACEMENT

CLASSIFIED: Positions Wanted. 25¢ per
word, minimum charge $4. Use of Box
Number counts as 10 additional words.
Payment in advance is required. Send
copy for position wanted ads to:

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

COPY for ads must reach SCIENCE 2 weeks
before issue date (Friday of every week).

DISPLAY: Positions Open. Rates listed be-
low—no charge for Box Number. Rates
net. No agency commission allowed for
ads under 4 inches. No cash discount.
Minimum ad: 1 inch. Ads over 1 inch
will be billed to the nearest quarter
inch. Frequency rate will apply only to
repeat of same ad. No copy changes.
Payment in advance is required except
where satisfactory credit has been es-
tablished. Send copy for display adver-
tising to:

SCIENCE
Room 1740
11 West 42 St.
New York 36

Single insertion

$75.00 per inch
4 times in 1 year

70.00 per inch

For PROOFS on display ads, copy must
reach SCIENCE 4 weeks before date of
issue (Friday of every week).

Replies to blind ads should be addressed
as follows:

Box (give number)

SCIENCE

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

Wil postrions wantED (il

Bacteriologist, Ph.D. Fermentation manager, Aca-
demic experience too, desires relocation. Box
473, SCIENCE. X

Coordinator of Research. Ph.D. Chemistry (1941).
Outstanding record with university, industry, gov-
ernment. Box 480, SCIENCE. 6/9, 16, 23

Geneticist, Ph.D., seeks research/teaching; mam-
malian biochemical genetics; teaching/research
experience. Box 469, SCIENCE. X

Physical Biochemist. Associate professor, many
quality publications and substantial research sup-
port. Desires academic position in university de-
partment with vigorous graduate program and
research activities. Box 481, SCIENCE. 6/9

(a) PHYSIOLOGY Ph.D.; Pharmacology minor;
R&D cardiovascular-pulmonary drugs; clinical
studies; developed electronic data system; ad-
ministrative duties; prefers executive pharmaceu-
tical appointment. (b) BIOCHEMISTRY Ph.D.;
brain tumor-isotope research; desires academic
position. WOODWARD MEDICAL PERSON-
16\{)%(1)‘1 BUREAU, 185 North Wabash, Chicago

(Y _Posrrions opEN (|

RESEARCH PHARMACOLOGISTS

Hazleton Laboratories, a rapidly expanding com-
pany located in Suburban Washington, D.C., re-
quires two Pharmacologists with Ph.D. degrees.
One should have 2-5 years’ experience and will
serve as the principal investigator of an ongoing
cancer chemotherapy research program. The other
should have a strong research background, 5-10
years’ experience, and an interest in developing
new contract research programs in renal, cardio-
vascular, or neuropharmacology. Excellent em-
ployee benefits program including profit sharing.
Please write:

HALL A. ACUFF, Assistant Personnel Manager

HAZLETON LABORATORIES, INC.
P.O. Box 30, Falls Church, Virginia 22046

An Equal Opportunity Employer M/F

(L _posrrions oreN ([N

INHALATION TOXICOLOGIST

Hazleton Laboratories’ Inhalation Division, one
of the world’s largest facilities for experimental
work in inhalation toxicology, requires an Inhala-
tion Toxicologist with a Ph.D. in Physiology,
Pharmacology, or Toxicology with 0-3 years’ ex-
perience, preferably in inhalation research. Duties
include fundamental investigations of air pollutants
and airborne hazards; supervision of technical
staff members. Equipment and instrumentation in-
clude over 50 stainless steel and glass dynamic
exposure chambers, body plethysmographs, spiro-
meters, gas and particle analyzers, specialized
transducers and recorders, and an IBM 1800 real
time computer. Resumes and publications of
Inhalation staff members are available on request.
Excellent employee benefit program including a
profit sharing plan. Please send resume to: Hall
A. Acuff, Assistant Personnel Manager, HAZ-
LETON LABORATORIES, INC., P.O. Box 30,
Falls Church, Virginia 22064.

An Equal Opportunity Emplover M/F

MEDICAL TECHNOLOGISTS. R&D laboratory
in Suburban Washington, D.C., needs two Med-
ical Technologists with B.S or M.S. degrees and
2 to 5 years’ experience in clinical chemistry,
hematology, urine analysis and/or parasitology
and serology; 40-hour week; excellent employee
benefits, including 100% tuition refund for job-
related courses, and profit sharing. Please write:
HALL A. ACUFF, Assistant Personnel Manager,
Hazleton Laboratories, Inc., P.O. Box 30, Falls
Church, Virginia 22046.
An Equal Opportunity Employer M/F

PHYSIOLOGIST or CELL BIOLOGIST to de-
velop courses in these fields, help teach general
biology in liberal arts college in Central Appa-
lachia. Start Sept., rank open, $7000-$15,000 9-
mo. plus 1/6 for 5-wk. summer term. Write
Chm., Biol. Dept., Concord Col., Athens, W. Va.

ECOLOGIST

Are you a Ph.D. Ecologist with up
to 10 years experience? Then you
should investigate this opportunity.

Present projects include terrestrial
and freshwater ecology, food chain
dynamics, and the effects of pollution
and other environmental disturbances
on ecosystems. Experience or train-
ing in radioecology is desirable but
not essential.

If you have the ability to plan,
manage and conduct field research—
if you are interested in individual ex-
pression, growth, and exceptional
benefits, send resume to W. W. Spie-
vak, Personnel Department.

BATTELLE MEMORIAL INSTITUTE

COLUMBUS LABORATORIES
506 King Ave. Columbus, Ohio 43201

Several opportunities in other fields at Battelle.
Write us about your qualifications.

An Equal Opportunity Employer
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