Our compact MM-33
mitcromanipulator
drives by hand or
motorized

‘joy stick® /

ideal for working at magnifications
up to 250X, the MM-33 provides coarse
movements in 3 planes (XYZ) plus fine
movement in the thrust axis. Excursions
calibrated in millimeters with vernier
readings to 0.1 mm; final drive calibrated
10 10 microns. Bali-bearing raceways
assure smooth, backlash-free operation.
Ali controls aligned in same vertical plane
permits use of several MM-33's side by side.
Mounts on Flexbar or a variety of bases.
Also available in a motorized version
(MM-33M), with 'Joy Stick’ remote unit for
vibration-iree control of speed and
direction. For literature, write: Brinkmann
Instruments, Cantiague Rd., Westbury,
N.Y. 11590.

i3 Brinkmann
4 Micromanipulators

Circle No. 178 on Readers’ Service Card

NOW AVAILABLE

PURIFIED HUMAN
LYMPHOBLASTOID INTERFERON

FOR LABORATORY USE ONLY
NOT FOR HUMAN USE

INTERFERON CHARACTERISTICS:

® Produced in NAMALVA cells (Burkitt Lymphoma)

® Induced with Sendai virus

® Purified by Controlled-Pore Glass adsorption and molecular siev-
ing chromatography

® Confirmed as interferon by appropriate testing

® Stable either lyophilized or frozen

® Specific activity range 3-10 X 10° u/mg protein

INTERFERON AVAILABILITY:

® 1 X 10° units/vial
® 1 x 10° units/vial

FOR ADDITIONAL INFORMATION
CALL OR WRITE:

James Whitman, Ph.D.
Electro-Nucleonics Laboratories, Inc.
12050 Tech Road
Silver Springs, MD 20904
(301) 652-4923 ext. 43

ELECTRO-NUCLEONICS, INC.
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when the claims are not true. Judge
Grossman made the following comment
during the aforementioned FERC hear-
ing that I believe is relevant here.

I suppose it is a syndrome that this country
seems to have suffered from for some time
popularly known as the ‘Watergate Syn-
drome,’ where there is leveled upon everyone
regardless of what is being done, tremendous
suspicion, especially anybody in the business
or industrial community.

There is cast upon those who come forward
and say I am going public with something that
my employer doesn’t want me to tell any-
body, a halo, a presumption of holiness. The
person doing that must be right or else he
would not do it. And anybody who suggests
that he is not right must be wrong. You are
dealing with a firm in which we do not even
know whether a problem even exists in its
whole history, or even contemplated that an
employee might go away with documents that
firm might consider proprietary or privileged
or even if they considered the possibility of
this hearing, nobody has yet asked Dr. Lawler
about this. Nobody seems to care. What you
are trying to do is set up a security system that
perhaps would be appropriate for a strategic
defense department site and implying that
LMS should have had such a system and fore-
seen that an employee was going to try to
walk off with something. I do not find that
credible.

In the interest of an objective evalua-
tion of the workability of employee pro-
tection laws, we deserve this opportu-
nity to respond.

JoHuN P. LAWLER
Lawler, Matusky & Skelly Engineers,
One Blue Hill Plaza,
Pearl River, New York 10965

Galileo as a Scientist

The points I tried to make in my reply
(Letters, 1 Aug. 1980, p. 544) to Whita-
ker (2 May, p. 446) were ‘‘unsupported’’
(Whitaker’s letter of 10 Oct., p. 136),
that is, unencumbered by footnotes, be-
cause I assumed that Whitaker was fa-
miliar with the underlying facts. This,
apparently, is not the case. Let me there-
fore elaborate.

1) I admit that the copperplates of Gal-
ileo’s drawings of the moon are more ac-
curate, from the point of view of present-
day knowledge, than the woodcuts, and
those of my arguments which proceed
from the latter are therefore rendered in-
valid—with a proviso to be spelled out in
point 3 below.

2) However, not all troublesome as-
pects of Galileo’s observations of the
moon are thereby removed. For ex-
ample, Galileo asks (), **Why don’t we
see unevenness, roughness and waviness
in the waxing moon’s outermost periph-
ery which faces west, in the waning
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moon’s other semicircular edge which
faces east and in the full moon’s entire
circumference? Why do they appear per-
fectly round and circular?’’ Kepler wrote
(2) (on the basis of naked-eye observa-
tions): *‘If you look carefully at the moon
when it is full, it seems perceptibly to be
lacking in roundness,”” and he answers
Galileo’s question by saying 3): ‘I do
not know how carefully you have
thought about this subject or whether
your query, as is more likely, is based on
the popular impression. For . . . I stated
that there was surely some imperfection
in this outermost circle during full moon.
Study the matter and once again tell us
how it looks to you’ , 5).

3) If we want to know, as I do, wheth-
er Galileo proceeded in accordance with
the rules that are today regarded as con-
stituting proper scientific method or, as I
shall express myself, whether he pro-
ceeded Scientifically (with a capital S),
then we have to compare Galileo’s draw-
ings and statements with the evidence
and the standards of accuracy of Ais time
and not. of our time. For example, we
must ask: Given the accepted means and
standards of observation, were his ob-
servations ‘‘facts’’ (that is, were they re-
peatable and were they theoretically well
founded)? To find an answer we must
compare Galileo’s observations with
other observations, made by astrono-
mers of his own time, as well as with the
theories held concerning the reliability of
vision, especially of telescopic vision. If
it turns out that the phenomena reported
by him were not confirmed by anyone
¢lse and that there were no reasons for
trusting the telescope as an instrument of
research, but that many reasons, both
theoretical and observational, spoke
against it, then it was as unScientific for
him to push these phenomena as it would
be unScientific today to push experimen-
tal results that lack independent corrobo-
ration and are obtained by as yet untried
methods—no matter how closely his ob-
servations approach our own. For to be
Scientific means to behave properly with
respect to existing knowledge and evi-
dence and not with respect to the knowl-
edge and the observations of an un-
known future.

4) In order to find out what Galileo’s
contemporaries might have said about
his observations of the moon, I used the
woodcuts. Note that I did not try to ar-
gue that Galileo was a lousy Scientist be-
cause the woodcuts differ from modern
pictures of the moon; such an argument
would have conflicted with the consid-
erations made in point 3 above which
guided my research. My assumption
was, rather, that the moon as seen by the
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naked eye looks very different from the
woodcuts, that it might have looked
equally different to Galileo’s contempo-
raries, and that some of them might have
criticized the Sidereus Nuncius on the
basis of their own naked-eye observa-
tions. This assumption is still valid, for
the woodcuts accompanied most edi-
tions of that book. Does it apply to the
engravings as well? It does, as is shown
by Kepler’s criticism as reported in (2).
In addition there were many reasons
why the telescope was not uniformly re-
garded as a reliable producer of facts
[these reasons, both empirical and theo-
retical, are assembled in my book
Against Method (5)]. Whitaker’s asser-
tion that Galileo’s drawings of the moon
are of a high quality when compared with
modern pictures is irrelevant to this dis-
cussion.

5) The case of Galileo’s lunar observa-
tions is only a small portion of my argu-
ment to the effect that Galileo did not
proceed in a Scientific manner and could
not have made his discoveries had he
proceeded Scientifically. He progressed
by violating what some scientists and nu-
merous philosophers regard as very im-
portant rules of Scientific method. As
historical research proceeds and changes
our views of the past, the evidence I use
in my argument is of course going to
change as well. I am perfectly willing to
concede that this may make Galileo
more Scientific in some areas; but more
recent discoveries (starting with Lane
Cooper’s unraveling of the myth of the
Leaning Tower experiments) have
shown that the number of areas where he
becomes less Scientific is on the in-
crease. This does not turn Galileo into a
bad scientist, for the practice of science
is and always has been very different
from what both scientists and philoso-
phers of science have said about it. It on-
ly shows that being Scientific does not
mean being a good scientist.

PauL K. FEYERABEND
University of California, Berkeley 74720,
and Eidgendssische Technische
Hochschule, Ziirich, Switzerland
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Careers in
Biotechnology
... with

BRL

The pattern of growth at
Bethesda Research Labora-
tories has been a story of
combining research excel-
lence with its application to
the creation and production
of molecular materials and
services.

Current activities include re-
search in recombinant DNA
technology and development
of procedures for isolating en-
zymes for use in molecular
and cell biology.

For those with a science
background or experience
with a scientific firm, BRL is
pieased to make available po-
sitions in the following areas:

® Marketing/Sales

e Communications/Tech
Writing
Packaging/Shipping
Personnel/Recruiting
Purchasing-Buying
Safety
Facilities Management
Customer Service

These are career positions for
those who are interested in
the challenges of rapid growth
in a new field.

We welcome your inquiry or
that of an associate.

Send your resume, in confi-
dence, to:

Mr. Wayne E. Fowler
Personnel Department, Dept, S2

BETHESDA RESEARCH
LABORATORIES

Box 577, 8717 Grovemont Circle

Gaithersburg, Maryland 20760

(A suburb of wWashington, D.C.)
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