possible design, and we have no quarrel
with it. We can only envy the brilliant
imagination which created the idea,
and wish its realization the good luck
it will need.

The use of water as the working
fluid can produce more power—by one-
sixth to one-fourth—because there is
no loss of a precious temperature drop
in exchanging heat to and from a sec-
ond fluid. Since no transfer of heat to
another fluid is required, there would
be no expensive heat transfer surfaces
and no substantial reduction in efficien-
cy thereby. Also there would be no
losses of a volatile and somewhat haz-
ardous fluid, propane or ammonia.

A shore-based plant using water as
the working fluid would make fresh
water as well as power. For several of
the locations where the engineering and
economics of such a plant have been
studied, the sales value of the distilled
and desalinated water produced in con-
densing the steam, which would have
released its energy, is at least several
times the value of the power produced
using water or any thermodynamic
fluid. Conventional power costs from a
shore-based plant using fossil fuel are
the common yardstick.

Desalinated water also has become
expensive because of its energy require-
ments; often the profit earned by the
two products instead of one is impor-
tant. (Our study was never intended as
an exercise in pure thermodynamics,
but was a privately financed feasibility
engineering study for a profit-making
commercial venture.) By locating the
plant using water as the fluid on shore,
what is by far the most valuable asset
of the deep sea water—its nutrients—
can be utilized for mariculture; its
freedom from pollution, noxious or-
ganisms, predators, and parasites would
encourage growth of valuable fish for
food. The upwelling of deep water
would certainly provide a bounty to
marine life around a power plant using
propane as the working fluid in the
open seas; but there is no way to cash
in on this value any more than there is
a way to make and sell distilled water
using a fluid other than water. The
plant we described may show more
profit (by an order of magnitude) from
mariculture than from power, regard-
less of which fluid is used; and that
also will help pay the major cost of
the pipes and pumps for bringing up
the deep water and for their operation.

Davitian and McLean build up a
gigantic, gigawatt straw man of the
system using the water cycle. They then
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topple him over with some simple cal-
culations which we never had the te-
merity to make; such a fantastic mon-
ster—over two orders of magnitude
greater than our largest program—is
not necessary to show a handsome
profit for our three products compared
to their one, which is the least valuable.
We never aspired to gigawatts, but
we did show how, with a relatively
small power plant and without extrap-
olation of engineering feasibility, one
may come up annually, and very profit-
ably, with gigaliters of fresh water and
giga clams and oysters.
No one now argues with the idea of
a suspension bridge across the Hudson
River (and we will let some one else
extrapolate to one across the English
Channel; that is small compared to the
magnitude of the extrapolation of our
design by Davitian and Mcl.ean); but
trestle bridges also have their place
crossing creeks; and juice from oranges
is good, while some specify dried prunes.
Donatp F. OTHMER
Polytechnic Institute,
333 Jay Street,
Brooklyn, New York 1120]
OswALD A. ROELS
University Institute of Oceanography,
City College, City University of
New York, New York 10031, and
Lamont-Doherty Geological
Observatory, Columbia University.
Palisades, New York 10964

Post-Project Research Grants

Even with superior grantmanship,
many investigators receive notifications
from Washington, D.C., to the effect
that there are no research funds avail-
able with which to implement their
approved meritorious investigations.
Nonetheless, some of these researchers
are undoubtedly continuing their schol-
arly pursuits on a less elaborate scale.
One wonders if some granting agency
—private, state, or federal—might es-
tablish a new form of research grant
award that could be competed for after
completion of an investigation.

The investigator would submit a let-
ter of intent to a granting agency, be
it a philanthropic, industrial, or gov-
ernmental organization. The intended
area of investigation would be specified
and the minimal personal research ex-
penses anticipated for the ensuing year.
The investigator’s scientific zeal for his
area of scholarly pursuit must be such
that the projected costs would be

covered, without assured reimburse-
ment, from the researcher’s own pocket.
The investigator would be required to
prepare a report of his research accept-
able for publication by a highly re-
garded journal within his special field
of competence. Finally, when all is said
and done, the investigator would sub-
mit to the potential granting institution
copies of the accepted manuscript or
reprints of the published results, to-
gether with evidence of relevant out-
of-pocket expenses incurred. In other
words, competition for the proposed
partial or total research grant award
would follow only after successful ac-
complishment of the project. Therc
may be few takers, but it would be a
sure bet—for science and for the po-
tential granting agency: no results, no
awards.

Such an innovation in research grant
support cannot and should not take the
place of present systems, for such post-
project proposals probably would re-
quire a more substantial salary than that
usually available to young investigators
still on the initial steps of the academic
ladder. On the other hand, among de-
voted established investigators there un-
doubtedly must be those who as yet are
not prepared to throw in the towel in
the face of approved but unfunded re-
search grant applications. Dedicated
scientists may be prepared to prune
their operational costs and be willing
to serve as their own temporary tech-
nicians or part-time secretaries in order
to invest in the “academic bank.” Such
an attitude would especially be encour-
aged if the investigator were given half
a chance that the investment in science
could result in at least a partial (refund)
award. In the final analysis the total
cxpenditures (from whatever source)
would no doubt tend to be less. And
yet the creative individual’'s “most
wanted” area of research could well
offer the most exciting promise of a
return in the fields of human health,
education, and welfare.

A research grant award of the kind
proposed would serve as an antidote to
the current vogue of federally con-
ceived, mission-oriented contract re-
search and return more emphasis to
individual creativity and resourceful-
ness. What is best for the fulfillment of
the individual scientist is probably also
best for science in the long run.

REIAR F. SOGNNAES
School of Dentistry and Department
of Anatomy, School of Medicine,
University of California,
Los Angeles 90024
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