Electronic

simulation
without
equations

You can simulate complex electrical,
mechanical and thermal systems on an
analog computer without writing the
descriptive differential equations be-
forehand. Systron-Donner’s free pro-
gramming guide shows how. Diagrams
show complete computer circuits repre-
senting L-C-R networks, transformers,
spring action, viscous damping, mass
displacement, heat capacity, and heat
transfer by radiation and conduction.
And the guide shows how to simulate
complex systems by interconnecting
circuit blocks representing the simpler
elements.

Systron-Donner produces desk-top
analog computers superbly designed for
this type of work. Solid-state designs
with capacities from 10 to 80 ampli-
fiers, these computers feature *100-
volt computing range, built-in digital
logic, a removable patchboard coded
to match textbook diagrams, and facil-
ity for progressive expansion by simply
adding modules.
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al courses of study. Yet in most areas
of modern astronomy there is already
too much effort invested in theoretical
research, considering the lack of obser-
vational data to test the theories. (Ex-
ception: planetary physics.) The authors
of the Whitford report have indeed em-
phasized that astronomy today is data
limited. It is dangerouns for any field
of science to be overladen with the-
ories, which in the absence of checks
can freely degenerate into wild specu-
lation and eventually breed dogmas.
Only 2 years ago, for instance, the
remoteness of quasi-stellar galaxies was
accepted dogmatically by most astron-
omers, and a host of theories were ad-
vanced to explain their (apparent)
enormous luminosity. Acceptable cos-
mological theories were identified on
the basis of a few spectrum wavelength
shift measurements interpreted as Dop-
pler shifts. The remoteness of the qua-
sars is at this time seriously in doubt,
so many of the well publicized theo-
ries concerning these objects may well
be irrelevant.

As Irwin has pointed out, the na-
tion’s various programs in space as-
tronomy will be less effective and more
costly than necessary unless a large
number of experienced observation-
al astronomers are available to plan
these programs. I' agree that NASA
should eventually fund the training
observatory construction program, but
only after the major expansion of
ground-based research facilities is ef-
fected and more efficient use is made
of current astronomical manpower. Ir-
win’s training observatories will not
likely begin to produce observing ge-
niuses until 10 years from now at the
earliest, yet strategic planning of space
astronomical research is needed. now
and throughout the intervening years.

PuiLip C. STEFFEY
2402 Third Street,
Santa Monica, California 90405

How To Police Pollution

As a former chemist for what is now
the Federal Water Pollution Control
Administration, I would like to com-
ment on certain aspects of the ninth
conference on Great Lakes research
(24 June, p. 1773).

How can the FWPCA expect to con-
duct a fair and equitable enforcement
program largely based on “informal
discussions”? Such a practice could
easily lead to flexible enforcement. Al-

though federal water pollution control
machinery has been established for over
3 years, there are, as yet, no for-
mal procedures for conducting hear-
ings. I have attended such informal
pollution control conferences in the
past in which the government has pre-
sented an overwhelming amount of
“scientific” data by “experts” who gave
proof-positive conclusions about the
cause, amount and source of pollution.
There was no provision for cross-ex-
amination, and industry, unprepared to
refute such “evidence,” was reluctant
to argue its side for fear of being
cast in the role of an active supporter
of pollution.

Finally, I disagree that it is “hazard-
ous to swim, fish [in], or even get water
spray in the face” from lake water
bearing Salmonella bacteria. This is a
half-truth, at best. Certainly no one
would advocate swimming in grossly
polluted water or would support the
willful insult to the human body by
unnecessary exposure to any harmful
agent. Salmonella are ubiquitous micro-
organisms, as we know from the re-
ported difficulty controlling them in
hospitals. The alleged hazard to a fisher-
man or boating enthusiast by the pres-
ence of Salmonella in surface waters
can only be labeled conjectural.

WiLLiaM S. Cox
2350 Beecher Circle, S.W.,
Atlanta, Georgia 30311

Simplifying the Formula

The discussion (Letters, 1 April and
8 July) of N. O. Calloway’s proposal
(Letters, 31 Dec.) for distributing the
ages of experimental animals has been
made unnecessarily complicated. If A4
is the age of the youngest animal to be
used, and B is the age of the oldest
animal to be used, and n + 1 is the
number of animals to be used, the
problem is simply that of inserting
n — 1 geometric means between 4 and
B. This requires merely determining R
such that

B = AR"
Then

log R = log B —log 4
n
and the n + 1 ages are
A, AR, AR?, ... AR".

IRVING ADLER
North Bennington, Vermont
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