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Information International, Inc., has re-
cently developed a fully automatic film
reading system to read bubble chamber
film. The PFR-2 Programmable Film
Reader can read images on film or glass
plates to an accuracy of 5 microns. The
system is based on a positional reference
feedback technique that allows the posi-
tion of images to be determined with
respect to a highly accurate reference
grid.
The Programmable Film Reader system
is a means for rapidly reducing large
quantities of photographic data at
processing rates far exceeding those of
semi-automatic systems utilizing a
human operator. The system "recog-
nizes what it sees"; only the data of
interest is extracted. No further com-
puter processing is necessary to obtain
this data. Output is in digital form on
IBM-compatible magnetic tape. Other
applications include the automatic
reduction of radar or theodolite film;
oceanographic current meter and bathy-
thermograph film; and medical film. The
firm also supplies services for reading
and digitizing film sent to it for process-
ing. A brochure describing the film
reader and film reading systems we have
developed is available on request.
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his day." They state that "it was he
who first demanded that observation
nnd logic join hands in natural phi-
losophy . . . that Anaxagoras never
allowed his physics to fall wholly
into the realm of abstraction and
fantasy, or to be found entirely by
the appearances perceived by the
senses."

Well and good and proper for a
credo even today. The question is
how this demand was met and
whether indeed it led Anaxagoras to
concepts which are not only similar
in sound, but also in meaning.
Anaxagoras, for example, conceived
of infinitesimals that were not too
far (in size at least) from those we
know today. The question is
whether this conception approached
(if you will pardon the expression)
today's meaning. Here is a resume
of the argument: Observation (of the
infinite variety of nature and its
"never-ending change") led Anaxa-
goras to a construct in which every-
thing is infinitely divisible and every-
thing contains at least some of each
element, its nature being determined
by what element in the mix predomi-
nated. And to allow for other condi-
tions (such as stability) the authors
say:

The only way however that an in-
finite variety of stable entities can
exist in a finite object is for the
entities to lie infinitesimal in size,
because an infinite number of enti-
ties can be contained in a finite vol-
ume only if they are infinitely small.
Anaxagoras realized that this is so
and was thus led to postulate explic-
itly that the basic units of matter—
the fundamental building blocks out
of which all objects arc made—arc
infinitesimal in size.

1 hen. explaining it was well known
that an infinite number of points
could not make an object of finite
size, and that an infinite number of
finite objects would occupy an infinite
volume, the authors go on to say:

The entities Anaxagoras called in-
finitely small were infinitesimal in
precisely the sense in which the
word has been used since the sev-
enteenth century; they were magni-
tudes whose measure is larger than
zero but smaller than any arbitrarily
small number. Anaxagoras was to the
best of our knowledge the first to
introduce infinitesimals into a physi-
cal theory.

This is the same straining which
associates Democritus' atoms with
ours. They are related in name not
in concept; they are the children of
logic, not of experiment. In fact the
authors even seem to "admit" this in
the sentence which follows immedi-
ately—

It might be added that the difficul-
ties which he and his successors en-
countered when using these new
quantities were in no small measure
responsible for the complete aban-
donment of infinitesimals in science
and in mathematics for some two
thousand years after his time.

1 do not wish to belabor this point
but this example of labeling the an-
cient and the modern positions and
then assuming by hindsight that
Anaxagoras could have meant what
connects them occurs throughout the
book. If Anaxagoras really had offi-
ciated at the birth of scientific meth-
od perhaps we would, today, have had
the experience of where it might
lead us.

There was science before there was
scientific method, and it is unfair to
Anaxagoras to dim his lustre as a
natural philosopher, as an observer
and as an experimenter by indicat-
ing he anticipated modern concepts
over a vast range of subjects when
it is so highly improbable.

Atomic Collision Processes. Conf. Proc.
(University College, London, July 1963).
M. R. C. McDowell, ed. 1165 pp. (North-
Holland, Amsterdam) Interscience, New
York, 1964. $38.50.
Reviewed by C. E. Kuyalt, National Bu-
reau of Standards.

The enormous growth of research on
atomic collisions in the last decade
is amply demonstrated by the size
of this volume, which contains the
complete proceedings of the Third
International Conference on the
Physics of Electronic and Atomic
Collisions, held at University College,
London, from July 22 to 26, 1963.
Nearly all of the prominent groups
in the field, both theoretical and ex-
perimental, are represented among
110 papers.

Nine review papers were given at
the conference and all are reproduced
in full: "The Present State of the
Study of Atomic Collisions" by
H. S. W. Massey, "The Excitation
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What keeps
SYLVANIA ahead
of the other 95%?

Engineers -who
keep ahead of
the other 95%.

(In 1964 General Telephone & Electronics Corporation ranked
25th among 500 DOD prime contractors engaged in research,
development and test work. Sylvania Electronic Systems pro-
vides government systems management for GT&E.)

Our engineers enable us to successfully compete for a major
share of new contracts based on their diverse electronic capa-
bilities .. . from initial research to installation and training ser-
vices., .designed to meet government defense and space
requirements.

In turn, SES management strives to fulfill a two-fold respon-
sibility to the engineering staff—by supporting all necessary
activities focused on the acquisition of important new con-
tracts... and by providing a working environment that frees
each engineer to concentrate his talents and professional in-
terests on his assignment —without needless administrative
or procedural distractions. Cross-fertilization of ideas, so im-
portant to the success of major programs, is enhanced by the
organization of our labs into small informal groups. Overall,
SES has an environment which has inspired a record of im-
portant achievements, with more impressive ones on the way.

Our list of current projects and assignments reads like a who's
who of major military and government funded electronics pro-
grams. Their diversity is just as meaningful as their individual
importance. (It takes both to stay ahead of the other 95%.)
At present they include: ground electronics equipment for
Minuteman missile sites • research and development in elec-
tronic warfare field • electronic security systems • ASW sys-
tems • special purpose airborne computers for incorporation
into U.S. Air Force large scale electronic systems • laser sys-
tems • design of spaceborne electronic and optical systems
for the Orbiting Astronomical Observatory.

Opportunities at All Locations of Sylvania Electronic Systems

ADVANCED SYSTEMS PLANNING
(Suburban Boston). Defines opportunities and prepares plans for busi-
ness in new markets and product areas.
Appointments in: Communications Switching • Communications
Theory • Space Information Handling Systems.

The APPLIED RESEARCH LABORATORY
(Suburban Boston). Central Research Facility at Wal-
tham. Mass.

Research Assignments in: Pattern Recognition
Techniques • Laser Research & Applications • Re-
search in Communications Techniques • Physics of
Radio Propagation • Computer Systems.

CENTRAL OPERATION
(Suburban Buffalo). Laboratories in Williamsville, N. Y. Production
facilities in Buffalo, N. Y.

R&D Assignments in: Weapon System Communications • HF Com-
munications Systems • Microwave Communications Systems • Com-
munications Systems Requirements Analysis.

EASTERN OPERATION
(Suburban Boston). Laboratories at Waltham and Needham, Mass.
Production facilities at Muncy, Pa. and Needham, Mass.

R&D Assignments in: Radar & Sensor Systems & Techniques • RF
& Digital Microcircuitry • Antenna Systems • Command & Control Sys-
tems • Advanced Information Systems Design • Machine Language,
Management Information Systems, Real Time Systems & Analysis •
Digital Computers • Systems Simulators & Trainers • Communications
Switching Systems • Display & Instrumentation Systems • Digital
Control Systems.

PRODUCT SUPPORT ORGANIZATION
(Suburban Boston). Headquarters at West Roxbury, Mass.

Technical Assignments (domestic and overseas) in support of
present and future electronic systems including all phases of:
Siting • Installation • Operation • Spares Provisioning • Logistics •
Checkout • Integration • Maintenance • Training.

WESTERN OPERATION
(Suburban San Francisco). Laboratories at Mountain View, Calif. Pro-_
duction facilities at Santa Cruz, Calif.

R&D Assignments in: Electronic Warfare & Collection Systems •
Geophysics Propagation (Acoustics) • Missile Analysis • ECM Systems
• Signal Identification Systems • Operational Analysis • Broadband
Antenna Systems • Signal Processing (Servo) Systems • Transmitter,
Transceiver & Receiver Systems • Microwave Device Development •
Laser Systems.

Please forward your resume indicating location and specialty
area of interest, to Manager of Professional Staffing, Dept.
17F, Sylvania Electronic Systems, Division of Sylvania Electric
Products Inc., 40 Sylvan Road, Waltham, Mass. 02154.
An Equal Opportunity Employer.
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Please advise us if you wish to receive the lat-
est issue of "The SCANNER".. .Sylvania's in-
ternal publication designed to keep technical
staff members abreast of developments in the
military and space electronics fields.

SYLVANIA ELECTRONIC SYSTEMS
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Use
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HIGH-TEMPERATURE,
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Company and university laboratories
are getting revealing results with
these furnaces.
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as grown by the Utiivetsily
ot Tokyo's Solid State Institute

Designed for research scientists of compound
crystals, Gakei's high-temperature, high-pres-
sure electric furnace offers these proven
features :

• Grows single crystals of compounds with
high vapor pressure characteristics, e.g.,
II-VI compounds.

• Generates heat up to 4,500° F, permits
pressure up to 4,000 psi, with power con-
sumption of 30 hw.

• Heating element (graphite) mounted in the
pressure chamber permits use of high pres-
sure of controlled atmosphere such as argon
gas, nitrogen gas, oxygen gas.

> Complete with program-controlled tempera-
ture controller and temperature control
transformer (saturable core reactor type).

• Can be converted to a ZONE REFINING
FURNACE for zone melting grown crystals,
by equipping an up and down mechanism of
crucible and two heaters.

FOR DETAILED INFORMATION PLEASE WRITE

ELECTRIC WORKS CO, LTD.
3108, Senju-Sakuragicho, Adachi-ku, Tokyo, Japan

and Ionization of Atoms by Electron
Impact" by D. W. O. Heddle and
M. J. Seaton, "Inelastic Electron-
Molecule Collisions" by C. A. Mc-
Dowell, "Electron-Ion Recombina-
tion" by D. R. Bates, "Inelastic Heavy
Particle Collision Processes" by A.
Dalgarno, "Elastic Scattering of Atoms
and Molecules in the Thermal En-
ergy Range" by R. B. Bernstein,
"Afterglow Atomic Collision Proc-
esses" by M. A. Biondi, "Collision
Processes Leading to Optical Masers
in Gases" by C. K. N. Patel, and
"Muonium and Positronium Physics"
by J. M. Bailey and V. W. Hughes.
Taken together, these reviews cover a
wide area of collision physics and
provide many references.

The contributed papers are di-
vided into twelve sections: slow elec-
tron scattering by atoms, resonances
(in electron scattering) , polarization
of radiation emitted on electron im-
pact, excitation and ionization of
atoms by electron impact, further the-
ory (mainly electron-atom collisions),
electron-molecular collisions, recombi-
nation, negative ions, photo-processes,
inelastic heavy particle collisions, elas-
tic heavy particle collisions, collisions
with molecules, and other topics. In
several cases papers appear to lie
placed in the wrong sections. Eor ex-
ample several papers which would
logically be expected under "excita-
tion and ionization of atoms by elec-
tron impact" appear under the head-
ings "resonances" and "polarization
of radiation emitted on electron im-
pact".

Two discussion sessions were held
nt the conference and transcribed for
the proceedings. The theoretical dis-
cussion session centered on various
approximations used in scattering
calculations. The session on experi-
mental problems dealt with crossed-
beam experiments involving charged-
neutral, charged-charged, and neutral-
neutral particle interactions. Some of
the problems discussed were: detec-
tion of neutral beams, determination
of excited-state concentrations in neu-
tral beams, low-noise ion sources, and
the perturbation of one charged beam
by another.

As is often the case with confer-
ence proceedings, the papers arc vari-
able in quality, but taken as a whole

provide a good cross section of the
state of collisions research at the time
of the conference. All serious workers
in collision physics should have ac-
cess to a copy of this volume, but be-
cause of its high price, it is likely
that this access will be through li-
brary rather than individual owner-
ship. For those with neither, it should
be noted that reprints of many of
the articles are available from the
authors.

Space Physics and Radio Astronomy. H.
Messel and S. T. Butler, eds. 17-1 pp. St.
Martin's Press, New York, 1964. $4.25.
Reviewed by H. ]. Hugger, Albiswerk,
Zurich, Switzerland.

Space physics and radio astronomy
are the fields of scientific research
which are most admired by many peo-
ple, and they also have the working
medium in common, space. This book
is a record of a series of lectures
given for science teachers by world
experts at the third Nuclear Research
Foundation Summer School in Aus-
tralia. Each section, written by a
competent author from an Australian
university, gives a very brief survey
of its topic, but the book as a whole
does not hold what one would expect
under such a title. It is to some ex-
tent a collection of selected knowl-
edge, with Leonardo da Vinci and
Michelson as starting points and end-
ing with the Australian radio tele-
scopes and the first man-made satel-
lites.

The first two chapters deal with
some results of radio astronomy in
general and the design of the 210-ft
Australian radio telescope in particu-
lar. The third chapter shows some
future projects of radio astronomical
research both in Australia and else-
where. The next two sections expose
problems in resolving power of inter-
ferometers with some application to
radio frequencies. In chapters 6 and 7
we learn some facts about meteor as-
tronomy and about conclusions from
observations of the physics of the
upper atmosphere. Chapter 8 extends
these remarks to the phenomenon of
aurorae and its relationship to the
Van Allen belts. Chapter 9, on ele-
mentary mechanics of flight, starts
with the first tries in free flight and
ends up with aerodynamical stability.
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