gible load on the lid and an unusual
differential micromanometer of excep-
tional sensitivity and stability.

The International Federation for
Medical Electronics was formed in 1958
to be a federation of societies having
an interest or activity in medical elec-
tronics. The concept that it should be
made up of societies affiliated for mu-
tual advantages has matured with the
participation of the Japan Society for
Medical Electronics and Biological En-
gineering with 850 members. Over 70
percent of the membership have med-
ical degrees, in contrast to medical elec-
tronics groups in America, where the
members are predominantly engineers

and physical scientists. An opportunity
to become more familiar with the Jap-
anese activities in this field will be avail-
able in September 1965 when the 6th
International Conference will be held
in Tokyo after the International Physi-
ological Congress, scheduled for 1-7
September. This schedule has been ar-
ranged to facilitate attendance at both
conferences. Further information about
the federation and future meetings can
be obtained from the secretary, L. E.
Flory, 167 Hamilton Ave., Princeton,
N.J.

ROBERT L. BOWMAN
National Heart Institute,
Bethesda 14, Maryland

NEXT TIME, SPECIFY THIS QUALITY LINE OF

TISSUE CULTURE REAGENTS |

ey

QUALITY FIRST

AGAMMA SERUMS
BOVINE SERUMS —from FETAL TO ADULT stage
SPECIAL ANTISERA and PLASMA FRACTIONS
ENZYMES
Serums and Serous Fluids—Balanced Salt Solutions—Serum Ultrafiltrates
Synthetic Media—Embryo Extracts and Ultrafiltrates—Special Formulations

Hyland Agamma Sexums offer you greater control in tissue culture work. Agamma Human
Serum, Agamma Horse Serum, Newborn Agamma Calf Serum and Agamma Chicken Serum
provide increased concentrations of stimulatory protein fractions, and are electrophoretically
free of gamma-globulin, which may inhibit cell growth and neutralize many viruses. They are
offered in a variety of sizes.

Hyland Bovine Serums (Fetal Calf Serum, Special Calf Serum W2, Special Calf Serum W4,
Newborn Agamma Calf Serum, Newborn Calf Serum, Regular Calf Serum and Bovine Serum)
provide the widest available selection of serums for your tissue culture and virology research.
Special Calf Serum W2 is completely free of gamma-globulin by both electrophoretic and
sensitive immunodiffusion technics, while Fetal Calf Serum, Special Calf Serum W4 and New-
born Agamma Calf Serum are electrophoretically free of gamma-globulin, and show only trace
amounts by ’the more sensitive technic. i

Hyland Special Antisera and Plasma Fractions have been especially prepared by our Research
Department with the thought that these products, many of them quite difficult to prepare,
may be useful to other research workers. Allowing one to two weeks for conjugation, fluores-
geixl labeling of antisera is available as a custom service.

ERzymes such as PROLASE® 300 (protease), MYLASE® 100 (amylase) and CELLASE 1000
(cellulase) are high potency enzymes most suitable for the hydrolysis of their respective
substrates —protein, starch and cellulose. (PROLASE and MYLASE are trademarks of
Wallerstein Company. They are available for laboratory use from Hyland Laboratories.)
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Our Tissue Culture Laboratory is
at your service, and will assist you
in the formulation and preparation

1%41' g ][I[ THE COUPON
Hyland Laboratories
P.O. Box 39672

Los Angeles 39, Calif. . N ,
sC1 & i of custom-made media, We wel-
come your inquiries and sugges-
tions about products you would
Please send me the following p ¥

like added to our line.

71 Lissue Culture Reagents Catalog
[ Special Antisera and Plasma Fractions Catalog
[21 Data Sheets on Enzymes

Name HYLAND
LABORATORIES

4501 Colorado Blvd.,
Street Los Angeles 39, Calif.
160 Lockwood Ave.,
Yonkers, N.Y.
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Information Systems: Learning,
Adaptation, and Control

Approaches in the engineering and
physical sciences to learning, adap-
tation, and control in information
systems were the main topics of dis-
cussion at the 1963 Computer and In-
formation Science Symposium held 17
and 18 June at the Technological Insti-
tute, Northwestern University. Related
papers in mathematical techniques,
artificial intelligence and learning,
computers and control, and pattern
identification were presented.

One of the most persistent problems
in the theory of brain mechanisms
has been the requirement for a model
capable of storing and recapitulating
the sequence of experience which may
occur in the duration of a human
life. Reviewing the present state of his
research in cognitive systems, Rosen-
blatt (Cornell) presented a mathemat-
ical model for long-term sequential
memory, which appears to be of suffi-
cient capacity to record an entire life
history of sensory experience with a
high probability of permitting correct
judgments and decisions to be made
in retrospect. His model is also con-
sistent in size and structural organiza-
tion with the known constraints of the
human nervous system. Following an
intuitive geometric approach, Charnes
(Northwestern) presented new proofs
of the fundamental theorems of the
perceptron-learning theory of Rosen-
blatt and Block. His discussions clari-
fied the motivation and restrictiveness
of the previous work. Block (Cornell)
and Nilsson and Duda (Stanford Re-
search Institute) studied the problem
of determining a small number of fea-
tures for a given set of patterns by
considering a pattern on a discrete
retina to be the set of active retinal
points, They also developed an algo-
rithm for finding features of restricted
sets of patterns and considered the
mechanization of this algorithm by
adaptive neural networks.

Pattern identification plays an im-
portant role in the design of learning
systems.  Viewing pattern identification
as a problem in statistical classification
wherein an - n-dimensional space is
partitioned into category regions with
decision boundaries, Cooper (Syl-
vania) discussed the concept of hyper-
planes, hyperspheres, and hyperquad-
rics as decision boundaries. He intro-
duced techniques for determining the
actual optimum boundary from known
samples and for efficiently reducing the

SCIENCE, VOL. 141



COOLS
HEATS

ONLY...$440.

—

Heats and Cools—almost dou-
ble the range of the average
visibility bath.

Accuracy — constant tempera-
ture at any level from —10°C
to +65°C *.01°C — ideal
where precise temperature con-
trol is required.

Large Capacity — coils fit snug
against the bottom, the entire
volume of the jar is usable.
Glass jar permits fast observa-
tion.

Compact — only 2014” wide
27Y,” high. Saves space. Fits
on any lab table or desk.
Self-contained — heating con-
trols, cooling compressor, all
parts are housed in this com-
pact unit.

Low Maintenance —Waco Lo-
Temp has been proved trouble-
free by laboratories from coast
to coast.

Low Price — $440.00.

Specify: No. 882 Waco Lo-Temp
Refrigerated Bath, complete
with Pyrex jar 12” in diameter,
for 115 volt 50/60 cycle AC

N Oy ok W N

Other sizes and accessories
available to fit your needs.
Write for Waco Bath Bulletin
for complete information.

LABORATORY SUPPLIES AND EQUIPMENT

WILKENS-ANDERSON (oO.

CHICAGO 51, ILL.

4525 W. DIVISION ST,
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-weights for statistical

dimensionability. Learning from ex-
perience may be considered as a proc-
ess of computing estimates of proba-
bility measures from sample data during
a conditioning phase. Based upon this
point of view, Brick and Owen (Syl-
vania) treated an intelligent pattern
recognizer as a learning and classifica-
tion problem in a multidimensional
characteristic, feature, or measurement
space. They also introduced the con-
cept of using nonparametric probabil-
ity estimation techniques and Bayes’
risk analysis for the investigation of
pattern recognition and self-organiza-
tion problems.

Leading the session on pattern iden-
tification, Gamba (Italy) discussed the
concept of establishing probability
inference and
the principles involved in PAPA (au-
tomatic programmer and probability
analyzer) and the papister. An inter-
esting character recognition system
using adaptive lnear decision func-
tions was reported by Griffin, King,
and Tunis (I.B.M.) The system is
made up of the transducer, processor,
and categorizer. Their work empha-
sized the practical implementation of
linear decision functions and their ap-
plication to the recognition of the
ABA E-13B magnetic character font,
taking into account realistic compo-
nent specifications and tolerances. Ka-
mentsky and Liu (I.B.M.) presented
a theoretical and experimental study
of a model for pattern recognition.
They derived some equations for the
performance of a recognition system
as a function of the type of classifier
used and the number and power of
the measurements.

An important advancement in mod-
ern control theory is the introduction
of learning, adaptation, pattern identi-
fication, and artificial intelligence into
control processes. The theories of au-
tomata, threshold logic, and statistical
decision have found many important
applications in modern synthesis of
learning and control systems. Several
papers emphasizing this new approach
to control system design were present-
ed at the symposium. Tou (North-
western) and Ivanenko (U.S.S.R.)
discussed the design of a learning sys-
tem for control based upon pattern
recognition principles. The design
was treated as the problem of decision
making on the basis of information
obtained from the control process.
The observed data was transformed
into special types of multidimensional
information pattern from which a

a complete low cost system
for taking motion pictures
of exceptional quality
through the microscope

e

S 4

Sage Series 300 shown with
Leitz Ortholux Microscope: $2825
(Not including microscope).
Incubator optional at extra cost.

The Sage Series 300 Time Lapse Apparatus
provides all the features necessary for
getting excellent motion pictures at
high magnifications. The instrument
includes a unique desk-mounted vi-
bration-isolation system, camera and
drive assembly with wide choice of
framing rates, viewing eyepiece for
the microscope, variable time expo-
sure control for continuous light pho-
tography, and trigger for flash syn-
chronization.

Also from Sage, the completely inte-
grated Series 100 Time Lapse Cine-
photomicrographic Apparatus in-
cludes a dual light source, steady
source for viewing and xenon flash
for photography, built-in controls,
and other features that make it the
most versatile time lapse instrument
available.

For complete information,
write or telephone.

SAGE INSTRUMENTS, INC.

wa
2 SPRING ST., WHITE PLAINS, N.Y.

914 WH 9-4121
Represented by leading microscope dealers.
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proper decision was made. In a survey
paper, Widrow and Smith (Stanford)
emphasized the use of adaptive logic
networks in optimum control and re-
viewed the applications of pattern
classification principles to such control
problems as weather forecasting,
speech recognition, and vectorcardio-
gram diagnosis. Fu (Purdue) approached
the learning control problems from the
point of view of statistical decision and
introduced the method of state-space
partition for system design. A very
interesting model which has the same
input-output characteristic as a person
solving simple physics problems was
reported by Kuck and Krulee (North-
western). The proposed system is a
part of a larger system which accepts
inputs in the form of descriptive state-
ments in natural language. Their dis-
cussions placed emphasis upon the de-
sign of the subsystem which takes a
descriptive formalism derived from
natural language as its input and pro-
ceeds deductively to attempt a solu-
tion.

The theory of automata and semi-
groups appears to provide a useful tool
in the synthesis of learning systems
and adaptive processes. Weeg (Michi-
gan State) reviewed some general
properties of an automaton and the
structural properties of Rabin-Scott
automata, and discussed the structure-
preserving function of automata, input
semi-groups associated with strongly
connected automata, and divisible
semi-groups. Klaczko (Germany) pre-
sented an interesting procedure for
recognition of normalized, connected
patterns by using a threshold-condi-
tioned adaptive template. A software
representation of a digital two-dimen-
sional pattern is used as a template for
pattern recognitions. Andrew (Eng-
land) discussed some prerequisites of
self-organization and general system
properties conducive to self-organiza-
tion. Mesarovic (Case) proposed a
unified approach to learning and in-
formation theory in which he intro-
duced the concept of uncertainty sets.
In a review paper, Greene (Chicago)
considered some problems in designing
highly adaptive systems and the prob-
lem of identifying the behavioral struc-
tures. The interesting idea of simula-
tion of a billion-gate computer by a
thousand-gate computer was reported
by Ledley (National Biomedical Re-
search Foundation).

Highlights of the meeting were the
keynote address “The next ten years,”
by the noted cybernetician W. Ross
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NEW FROM CANALCO

ENZYME
ANALYSIS
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SOME TYPICAL ISOZYME PATTERNS

by I]ISC Electrophoresis

(pat. pending)

Multiple molecular forms of enzymes are readily separated in serum, body
fluids, animal and plant tissues. Fractions are identified by cytochemical
stains or by chemical, radioactive, fluorescent or immunological means.
CLINICAL DIAGNOSIS of myocardial infarction and of pathologies of the
liver, kidney, pancreas, prostate, nerve, and other tissues is aided by sepa-
ration in serum of specific isozyme fractions of LDH, MDH, phosphatases,
esterases, peptidases, and other enzymes.

TRIAL KIT AVAILABLE Complete equip-
ment, chemicals, accessories for 100 ex-
periments — full procedural instructions
DEDUCT 10% Cash With Order

% Export prices on request Price in U.S.A.

$69.00

Delivered*

CANAL INDUSTRIAL CORPORATION
Dept. E-91 4935 Cordell Avenve, Bethesda 14, Maryland
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DIGI-PET

bulletin

NEW from MANOSTAT Newly designed push-button reset counter
with four-digit direct readout gives accuracy
and sensitivity never before possible!

No calculations—new digital counter provides quick, accurate direct reading of volume
dispensed. Sensitivity: .01%! Accuracy: up to 0.1% of dispensed volume! Push-button action
permits dispensing and resetting with one hand. Comfortable grip for hand operation.
Comes with adapters for clamp mounting. Pipet models have interchangeable tips: straight,
luer or right angle bend. Buret models for ultramicro work come with mercury and metal
stand. In 0.01 ml, 0.1 ml, 1.0 ml, 10 ml sizes—from only $139.50! Write for descriptive

IR0

See your local laboratory supply dealer.

5 A SUBSIDIARY OF GREINER SCIENTIFIC CORPORATION

26 N. MOORE ST., DEPT. 524, NEW YORK 13, N. Y.

ALL
POLYOLEFIN

Permits Safe
Handling of

Screws on any standard 5 pint acid bot-
tle and regular half-gallon and gallon
jugs. One hand operation delivers re-
agent at about 1000 ml per minute.
Slight pressure on relief valve stops

flow instantly. Price = 3 for $",25

Pioneer Plastics, Inc., is the manufac-
turing leader in plastic laboratory ap-
paratus, with proven product economy
and practicability in the world’s chemi-
cal laboratories for over 7 years.

Write for Free (atalog Today
ENGINEERED PLASTIC |y LABWARE PRODUCTS

= PIONEER
U

PLASTICS

Dept. I, Box 8066
JACKSONVILLE 11,

FLORIDA
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APPLICATION MANUALS
WORTH WRITING FOR

Coples are available at no charge.

ADM-20 Stuilizing _Filtration_and _Storifity Testing.
Dmrlbu technlques for uslng MI||Ipon filters to sterilize

| and biol ludes new MF
technique for sterility testing of antibiotics in accordance
with F.D.A. regulations. 30 pages.

ADM-40 Technigues for Microbiological Analysis. In-
cludes procodum for using Millipore filters in the micro-

of Is, clinical fluids, beer, soft
drmks fuels, hydraulic fluids, cutting oils, surfaces and
utensils. 30 pages.

ADM-50 1 for Exfoliative . Presents
cytological procedures, using Millipore filters, for urine,
spinal fluid, colon and gastric washings, peripheral blood,
bmst cyst aspinm and p|eunl bursal and pericardial
forsample collec-
tion, fixation, filtration, staining and mounting. 24 pages.

OTHER TECHNICAL LITERATURE AVAILABLE

TB-961 Milipore_General Brochure. Describes all
Millipore filters, appmtus and morle: together with
an outline of princi lete specifica-
tions and prices are lnc!udod 40 pages.

BIBLIOGRAPHY A reference listing of
blished lications of Millipore

Filters. 24 pages.
® FILTER

]Wil ll..p 0 CORPORATION

145 ASHBY ROAD, BEDFORD, MASS.

Millipore filters are celflulose plastic porous membranes
made in twelve different pore-size grades from 8 microns
down to 10 millimicrons. All particles larger than pore
size are retained on the filter surface.

YO00000000000C00000000000000000000000000000000000!
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Ashby and a lecture on dynamic pro-
gramming, learning, and adaptive proc-
esses by Richard Bellman (Rand Cor-
poration). Bellman pointed out some
of the major problems in the study of
learning and adaptation processes and
some of the ways in which dynamic
programming furnishes a natural bridge
between classical and modern theories.
The symposium was cosponsored by
the Technological Institute of North-
western University and the Informa-
tion Systems Branch of the Office of
Naval Research. The co-chairmen
were Julius T. Tou (Northwestern)
and Richard H. Wilcox (ONR). In
order to reach a much wider audience
and to provide a source of permanent
reference, the proceedings, edited by
Tou, will be published in September
by the Spartan Book Company.
JuLius T. Tou
Computer Sciences Laboratory,
Technological Institute, Northwestern
University, Evanston, Illinois

Forthcoming Events

September

22-25. Petroleum Mechanical Engineer-
ing Conf., Tulsa, Okla. (A. B. Conlin,
Jr., 345 E. 47 St.,, New York 17)

22-25. National Power Conf., Cincin-
nati, Ohio. (A. C. Hartranft, 1000 Chest-
nut St., Philadelphia, Pa.)

22-28. Pan American Child Congr.,
12th, Buenos Aires, Argentina. (Inter-
American Children’s Inst., 8 de Octubre
No. 2882, Montevideo, Uruguay)

23-24. Soc. of Plastics Engineers,
Worcester, Mass. (C. Campbell, 65 Pros-
pect St., Stamford, Conn.)

23-25. Tobacco Chemists, 17th research
conf., Montreal, Canada. (N. A. MacRae,
Canada Dept. of Agriculture, Central
Experimental Farm, Ottawa, Ont.)

23-27. Aeronautic and Space Engineer-
ing and Manufacturing, meeting and dis-
play, Los Angeles, Calif. (Soc. of Auto-
motive Engineers, 485 Lexington Ave.,
New York 17)

23-27. Telemetering, 1st intern. conf.,
London, England. (F. G. McGavock, Box
5067, Pasadena, Calif.)

24. Chemical Safety, 7th workshop,
New Orleans, La. (Manufacturing Chem-
ists’ Assoc., Inc., 1825 Connecticut Ave.,
NW, Washington, D.C.)

26-1. Astronautics, 14th intern. congr.,
Paris, France. (International Astronauti-
cal Federation, 12 rue de Gramont,
Paris 2)

26-27. Air Pollution Control Assoc.,
3rd technical meeting, West Coast section,
Monterey, Calif. (R. L. Weimer, 434 S.
San Pedro St., Los Angeles 13, Calif.)

27-28. Western Industrial Health, 7th
conf., San Francisco, Calif. (W. G. Bo-
gane, Employers Mutual of Wausau, 114
Sansome St., San Francisco)

SCIENCE, VOL. 141



