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[C] INTRODUCTION TO ELECTRICAL APPLIED PHYS-
ICS by N. F. Astbury. A book on physics and engincering,
reflecting the development of electrical science into .a sub-
ject which is neither physics nor engineering, but a com-
bination of both. Brings together the classical basis of
the subject and specialist topics which are entering all
fields of applied seience. Numerous diagrams. $10.00
GALACTIC NEBULAE AND INTERSTELLAR SPACE
y Jean Dufay. The most complete account available of
the many diverse phenomena, observational and theoretical,
involved in the study of interstellar matter. Illustrated.
15.00
{1 HIGH-SPEED SMALL CRAFT by Peter du Cone. A
well-known designer of high-speed marine craft discusses
the factors governing problems of design and construc-
tion, including rudder design, use of reinforced plastics
and light alloys, propelling machinery, and use of models
for predicting behavior in rough water. 44 plates & 140
drawings. $15.00
[1 ENGINEERING STRUCTURAL FAILURES by Rolt
Hammond. A survey of the causes and results of failures
in over a century of engineering, including earthworks.
dams, harbor works, buildings, bridges, and underground
works; with special consideration to failures due to vibra-
tion, earthquake, subsidence, and in welded structures.
$12.00
REASON AND CHANCE IN SCIENTIFIC DISCOVERY
y R. Taton. Dr. Taton examines the relative role of active
purpose and chance in the processes of scientific discovery.
Steering clear of theory, he illustrates his thesis by prac-
tical examples drawn from the lives and works of such
distinguished scientists as poincaré, De Brogile, Bernard,
Galileo, Roentgen, Becquerel, the Curies, Leibniz, Newton
and others. lllustrated. $10.00
] CONSTRUCTING AN ASTRONOMICAL TELESCOPE by
G. Matthewson. A detailed guide book for the expert as
well as the beginner. Second revised edition.- Fully illus-
trated. $3.75
{1 DICTIONARY OF MATHEMATICS by C. H. McDowell.
A concise deflnitive dictionary for students and the general
reader. Many illustrated examples.
(C] HISTORY OF MATHEMATICS by Josenh E. Hofmann.
In a wealth of detail Professor Hofmann explores the
number systems and methods of ancient peoples, the role
of the great translators of the Middle Ages, the problems
and tensions of the Scholastic period. Numerous works of
Renaissance and Early Baroque mathematicians are dis-
cussed, emphasizing developments which helped to pave the
way for modern concepts. $4.75
[T ERNEST RUTHERFORD: ATOM PIONEER by John
Rowland. Lord Rutherford will be remembered most for his
brilliant ‘and revolutionary research into -atomic physics,
and as the result of his work, rapid progress was made
towards the development of the atomic bomb, the building
of power stations, and the utilizing of atomic energy for
industrial purposes. Illustrated. $4.75
[7J ELECTRONIC COMPUTERS by T. E. Ivall. A non-
mathematical intreduction to the mechanism and applica-
tion of computers employing valves amd .transistors. Both
digital and analogue computers are covered, the bulk of the
book being devoted to describing their -circuitry, while
their rapidly developing applications in industry, commerce
and science are also outlined. In the final chapter, the
future evolution of computers is discussed. 40 drawings
and 25 photos. $10.00
[1 ELECTRICITY AND MAGNETISM by J. Newton. A
detailed study of the phenomena and theory of electricity
and magnetism. The author deals with current electricity,
electrostatics, magnetic properties of materials, magnetom-
etry and thermo-electricity, concluding with a survey sys-
tem of units, electronic circuits and elementary atomic
physics. The author is Senior Lecturer in Physics at
Northampton Polytechnic, London. 4 plates, 261 ;uures.

[] SURGEONS ALL by Harvey Graham. The thrilling story
of a thousand and one surgeons, beginning in prehistoric
times, continuing through the great civilizations of
Egypt, China and India, Greece and Rome, and down
through the Middle Ages to the present day. In this in-
spiring tale of man’s ceaseless struggle with disease and
death, body-snatchers rub shoulders with princes, mounte-
banks and witches jostle famous surgeons. The account
of the rise, fall and renaissance of surgery ends with a
forecast of the astonishing prospects for the future.
Numerous illustrations. $10.00
[1 CLASSICS OF BIOLOGY by August Pi Suner. This
Survey of the Study of Life, told by one of the foremost
llvmg biologists, illuminates the high-points of progress
in this science by fascinating glimpses into philosophical
theories throughout the ages until reachmg our preseng-
day observational methods. The author is a former Presi-
dent of the Academy of Medlcme in-Barcelona.  $7.50
[T ORIENTAL MAGIC by S. Shah. The first book in
any language to correlate the maglcal tradition and tech-
niques of the West with those of the Middle and Far
East, The author is President of The Oriental Culture
League. lllustrated. $7.50
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the content of the letters published in this
section. Anonymous letters will not be con-
sidered. Letters intended for publication
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should indicate clearly whether or not his
letter is submitted for publication. For ad-
ditional information, see Science 124, 249
(1956) and 125, 16 (¢ Jan. 1957).

Passive Voice and Personal Pronouns

R. V. Ormes’ judicious criticism of the
passive voice [Science 125, 529 (1957)]
reminded me, by contrast, of my own
too sweeping indictment of it a year ago.
A young chemistry major took my re-
marks seriously and wrote a formal ac-
count of experimental procedure entirely
in the active voice, using the first per-
sonal pronoun. The result was revealing.
At least it convinced me that the passive
voice is sometimes preferable to the ac-
tive, and that criticism of it should be
confined, like Ormes’, to its abuse.

To illustrate, here is a passage on
procedure, chosen at random from the

" Journal of the American Chemical So-

ciety. The original reads: “The thick oil
was dissolved in ether, the solution was
extracted twice with dilute alkali, and
the combined basic extracts were washed
with ether. The ether solutions were
combined, dried and evaporated to give
2.8 g. of starting alcohol. The basic solu-
tion was acidified with dilute sulfuric
acid and extracted with ether. The ether
layer was washed with water. . . .”

Recast in the active voice, with the
first personal pronoun, it reads: “We
dissolved the thick oil in ether, extracted
the solution twice with dilute alkali, and
washed the combined basic extracts with
ether. We combined the ether solutions,
dried them, and evaporated them to
give 2.8 g. of starting alcohol. We acidi-
fied the basic solution with dilute sul-
furic acid and extracted it with ether.
We washed the ether layer. . . .”

Except for the opening sentence, the
original- version is superior, primarily
because it places the emphasis where
emphasis logically belongs: on the proc-
ess rather than on the agent. Coherence
is better too: in the original, the sub-
stance named at the end of one sentence
tends naturally to become the subject or
subject modifier at the beginning of the
next (“. . . ether. The ether solution
...”); in the revision, the reader is con-
stantly brought back to “we” before he
learns the next step in the on-going
process.

But having stated the obverse or
counterpart of Ormes’ position with re-
gard to the passive voice, T should like
only to reinforce his position that the
first personal pronoun is not an invari-
able sign of immodesty or subjectivity;
sometimes considerations of objectivity

and responsibility, no less than of style,
demand its use. Certainly avoidance of
it is no guarantee of virtue; I recall one
immodest self-reference that went some-
thing like this: “Analysis of this problem
is difficult, but after long deliberation,
it was decided by this analyst to. . ..”
Even worse is the pretense that beliefs
are held and assumptions are made with-
out danger of contamination from hu-
man fallibility. “It is assumed” may be
quite all right for reminding a reader
of assumptions customarily understood
when certain equations are used, but the
reader should know when the assump-
tions are original, and the simplest way
to tell him is by saying “I have as-
sumed. . . .”

After all, human agents are respon-
sible for designing experiments, and they
are present in the laboratory; writing
awkward phrases to avoid admitting

-their responsibility and their presence

is an odd way of being objective. P. W.
Bridgman (Reflections of a Physicist,
1950, pp. 57-58) puts it even more
strongly: “In suppressing these personal
expressions I am doing an unnatural
thing that sometimes demands obvious
circumlocutions and always involves an
element of convention and-construction,
If T want to express what obviously
occurs, I have got to use the first person.
Has it ever been adequately proved, or
has ever the assumption been adequately
examined that in forcing myself to speak
non-personally I have not thrown away
something vital?”

Jane J. RoBinson
University of California, Los Angeles

University Responsibilities and
Government Money

I agree very definitely with Paul Klop-
steg [Science 124, 919 (1956)] that the
danger of government sponsorship of re-
search is that of violation of the integrity
of the universities in their research pro-
grams. However, the proposals and the
suggestions made by Klopsteg are, in my
opinion, diametrically opposite to those
which would solve the problem.

In principle, Klopsteg proposes that
whenever funds are granted to an insti-
tution for a particular project by a gov-
ernment agency, these funds should cover
only part of the costs, and the remainder
of the costs should be supported from the
university’s research funds, thus fulfilling
the obligation of the university to sup-
port research. That this method of oper-
ation would lead toward the domination
of the over-all research activity of an
institution by granting agencies can be
made clear by the following example.

Let us assume that a given institution
has a total of $100,000 (including over-
head) to distribute among its various
research activities. In the absence of
a granting agency, the institution can
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choose, using its best judgment for the
benefit of mankind, which individuals
and research programs it will support
with this fund. We must further assume,
which is generally true, that the institu-
tion would like to enlarge its research
activities. This desire is certainly in line
with the aims of Congress as specified in
the formation of the National Science
Foundation. To simplify our thinking,
let us assume that the granting agency
agrees to spend $5000 for 20 specific
projects which it approves, provided that
a corresponding and equal amount of
money toward each of these projects is
granted by the.institution. Thus, the in-
stitution can double its research activity
and spend $200,000 on research, pro-
vided that it undertakes projects ap-
provable by the agency. On accepting the
aid of the granting agency under this
procedure, the institution becomes the
servant of the granting organization,
which effectively controls the whole re-
search program at the university. Under
the alternative system, the granting
agency would support the total costs of
ten specific projects at $10,000 each
which are approved by the granting
agency. At the same time, the institu-
tion will retain its integrity with respect
to the expenditure of the $100,000 which
it originally had, and it may now devote

this money to any ten research projects

which it feels, or its scholars feel, are
best, regardless of the views of the grant-
ing agency. Thus the institution is no
longer the complete slave of the grant-
ing agency.

Another insidious method of using the
institution’s funds in the support of re-
search approvable by a granting agency
is that of requiring that the principal
investigator, who devotes a material part
of his effort to the work supported by the
grant, shall do so without charging his
time to the grant, thus forcing the in-
stitution to carry his salary and its share
of the overhead. In many cases, espe-
cially in the case of small grants, this cost
is as large as, or larger than, the grant
itself.

A further loss of control by the insti-
tution of the direction in which its own
funds may be used through the pro-
cedure suggested by Klopsteg is brought
about in a more subtle manner. When-
ever a sponsoring agency fails to provide
the full indirect costs of a project by
limiting the allowance for them to 15
percent of direct costs or to some other
arbitrary figure that is less than the true
cost, the institution is forced to use a
portion of its free funds to make up the
difference. This must of necessity be true,
since overhead rates are determined by
distributing actual indirect costs over all
programs, whether or not the overhead
costs are provided by the granting agency.
Since this indirect contribution to an
added project through the failure to ob-
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tain full overhead may be obscure, insti-
tutions are prone to accept the grant
without qualm. However, when the num-
ber of projects reaches a significant size
over several years, the total value of gen-
eral funds used in this manner becomes
an important drain on general funds that
might otherwise be used for university-
sponsored research, faculty salaries, or
other activities traditionally associated
with the institution. Klopsteg’s implica-
tion that overhead funds are “uncom-
mitted money” would appear to indicate
his failure to understand the concept of
indirect costs. Expenses for which over-
head allowances are made must be paid
by the institution. If the overhead allow-
ances themselves are identified as “un-
committed money,” then other available
“uncommitted money” must be used to
pay for the overhead expenses. There
can be no net gain in “uncommitted
money” from overhead allowances in the
long run, for administrative costs must
be paid, research buildings and equip-
ment must be maintained and replaced,
and the library facilities must be avail-
able for research workers. It is these costs
that an overhead allowance is designed
to cover, It does not increase the volume
of free funds in an institution.

CarL C. CHAMBERS
University of Pennsylvania, Philadelphia

My purpose in publishing the article to
which Carl Chambers refers, and the one
in the next following issue of Science, has
been accomplished when thoughtful, ju-
dicious persons like Chambers are moved
to comment on the problems discussed.
Whether our views coincide or differ
matters little. What is important is recog-
nition of the problems, and action to
solve them.

It is quite impossible within the scope
of a letter and a response to reconcile all
the divergent views, nor does it seem pos-
sible at all, for we are dealing with opin-
ions based on appraisal and judgment of
facts and assumptions. What I shall at-
tempt to do is to clarify where it appears
that Chambers misunderstood what I
tried to convey.

One such instance appears in his sec-
ond paragraph in which he makes a con-
densed and, I regret, an erroneous para-
phrase of what I “propose in principle.”
I do not propose that “whenever funds
are granted to an institution . . . by a
government agency, these funds should
cover only part of the costs.”” On the con-
trary, in those research areas in which
by far the greatest volume of govern-
ment money flows to the institutions, T
have stated that all costs, direct and in-
direct, should be adequately covered.
These areas are comparatively new in
the research pattern at universities, hav-
ing come into being under OSRD dur-
ing World War II. Most of the work is
applied, not basic.
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The much smaller segment of research,
aided by government, in which I strongly
feel that institutions must maintain com-
plete independence and integrity, is that
which by tradition is the admitted re-
sponsibility of the university. To preserve
the essential freedom, it is necessary that
institutions receive financial aid from
many sources, so that they may support
competent scholars on their faculties in
their intellectual pursuits, with complete
absence of extraneous intervention, domi-
nation, or control. Money from private
individuals and foundations assures such
freedom. Money from government does
not, since this is public money over which
surveillance must be exercised in the
public interest. If an institution, viewing
a source of government funds as a vir-
tually inexhaustible reservoir, insists that
a grant or gift from such a source to help
it in supporting scholarly research must
cover fully every kind of outlay, direct
and indirect, such insistence increases the
danger of government control. This fol-
lows, because such discussions about
overhead bring into the argument fiscal
questions by participants who lack un-
derstanding of the ideals and functions
of the university.

In dealing with private sources of gifts.
the point is seldom made by universities
that such sources must accompany their
grants by an additional 25 to 50 percent
of the principal amount tendered to
cover indirect costs. Generally, private
gifts are happily accepted as tendered.
and great good will continues between
the institution and the donor. If private
sources could be stimulated to provide
sufficient funds to enable universities and
colleges to carry on their important func-
tions, as is discussed in my second article.
the question of overhead on gifts would
fade away. To my knowledge, it never
arose before government money came
into the picture.

For a number of years, I have been in
position to observe “from the inside” the
increasing support of research through
government funds. There is nothing in-
sidious or sinister in the management of
these funds by any agency. Those respon-
sible for allocation and disbursement are
honest, devoted public servants. Their
duty to the taxpayer requires that they
exercise judicious “control”; that is, they
are responsible for seeing that funds un-
der their supervision are handled prop-
erly under applicable statutes and the
rules and regulations that have been de-
rived from them. Because I feel so keenly
the need for preserving freedom of action
for the institutions, both intellectually
and administratively, I feel growing ap-
prehension over the fact that, as financial
support from a given source increases, so
also does the amount of control from
that source increase.

If what I have written here and in my
articles on these questions conveyed the
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impression that I fail to understand the
concept of indirect costs, it is only be-
cause I failed to express myself clearly.
During my many years as a business ex-
ecutive, I have had long, practical ex-
perience with that subject. Indeed, the
problem of overhead is a perennial sub-
ject of discussion, if not controversy,
among cost accountants. In its practical
applications, it must in some of its as-
pects be handled arbitrarily. Probably it
can never be settled to the satisfaction of
everyone concerned with it. The use of
the term ¢rue cost by Chambers implies
a concept that is practically attainable.
A method of determining the true cost

of the contemplated basic research of a
faculty scholar would be a major contri-
bution to the art of accounting.

I respect Chambers and his views
highly. I hope that it is not impertinent
for me to say that the views are not un-
familiar to me, for I have heard them
expressed in many discussions with uni-
versity administrators. If he and I could
discuss them in person, which I hope we
may do, I am sure that we could sub-
stantially reduce our differences con-
cerning the important questions under
scrutiny here.

PauLr E. KropsTEG
Glenview, Illinois
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