Now you can use
self-lubricating
TEFLON- STOPCOCKS
on an everyday
basis!

Kontes saves you money
three ways on chemically-
inert* Teflon items!

Increased production has low-
ered prices substantially on all
Kontes Teflon Stopcocks and
apparatus which incorporate
them. You save, in fact, three
ways by getting Teflon products
from Kontes: by reduced indi-
vidual prices, by lower quantity
prices, and by combining Teflon
items with your regular orders
for Kontes Technical Glassware
for even greater discounts.
COMPARE KONTES QUALITY! Teflon
Stopcock barrels are ground and
polished, providing the ultimate
in smooth, even turning without
lubricant. Special spring-loading
device keeps plug properly seated
and leak-free without dangers
inherentin over-tightening. Wall
thickness is appreciably greater
than other brands. Sidearms in-
crease gradually in o.d. and de-
crease in i.d. at seals to barrels
for greater strength and im-
proved flow characteristics.
Order now for immediate de-
livery! Write for your free copy
of our new Bulletin TP-1. It de-
scribes all Kontes Teflon ware in-
cluding beakers, burettes, pi-
pettes, separatory funnels, stop-
cocks, etc.

K-81100 STRAIGHT STOPCOCK

prices below are typical—

Size Bore, mm. Plug size, mm, Each
3A 2 10725 4.50
3A 3 10/25 4.50
¥2 2 12/30  6.90
1 4 17/40  9.20

*Teflon has almost universal chemical inertness,
®Reg. T.M., E. I. du Pont de Nemours & Co., inc

>

KONTES
GLASS COMPANY

First Choice For Quality Technical Glassware
Vineland, New Jersey

Midwest Distributor: Research Apparatus, (nc.,Wauconda, lil.
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Letters

On Supplementing Human Faculties

It was hardly to have been predicted
that when a human being is completely
isolated from external stimuli, as was the
case in an experiment conducted by the
Office of Naval Research in 1956 [dis-
cussed at the Interdisciplinary Confer-
ence on Self-Organizing Systems, Chi-
cago, May 1959], he loses his sense of
orientation and cannot change a set idea
in his mind. Rather one would have as-
sumed that he could continue to medi-
tate on past experiences, much as if he
were sitting alone in the dark of a warm,
silent cave. The question occurs: Can a
person be thrown into a higher level of
consciousness by supplementation of his
faculties? Certainly the effect of faculty
supplementation can be observed in our-
selves to a mild degree when we are
listening to music or sitting in a Cin-
erama theater. What would happen if a
more complete coupling were achieved
between man and an artificial world, or
between a person and more intense stim-
ulation from his natural world?

This leads to another question: What
faculties would have to be added to a
monkey to make him react like a
human being? For one thing, a monkey
lacks the ability to formulate and recog-
nize symbols. But he can learn a great
deal. Conceivably, an electronic aid to
symbol recognition or formulation might
be provided for one of our simian
friends, and he could be conditioned to
use it, say, to recognize and indicate the
letters of the alphabet. How much aid
in grammar formulation and word cate-
gorization would we have to provide
him (by means of a computer, perhaps)
before he could begin to talk sensibly
to us? Would this aid be less than
that required by a computer operating
alone?

The crux of the matter is undoubtedly
in the coupling between external devices
and animals. A device has to be more
perfectly woven into our nervous system
before we can begin to tap it as we
naturally tap our other faculties. Also,
some control, perhaps even a random
control, must be provided, because if the
extrasensing devices were not control-
lable they might assume the upper hand.
Of course, in a movie we can shut our
eyes, but more control would be neces-
sary with extrasensing devices. If an
electronic memory could be coupled into
our brain we would have to have some
means of scanning it in order to get at
arbitrary information.

Before coupling of any higher degree
of sophistication than that achieved in a
stereophonic Cinerama theater can be
achieved, a more thorough understand-
ing must be had of the coding of signals

in the brain. Yet, if a person (or a mon-
key) were conditioned to substitute senses
(as, for instance, if supersonic tones in a
spectrum of frequencies were transduced
into pinpricks along the spine) or cou-
pled to a more perfect form of Cin-
erama, would he react normally under
this greater degree of stimulation?

These speculations may perhaps seem
fantastic, but in the light of the results
of the Office of Naval Research experi-
ment they must be given serious consid-
eration.

RoBerT E. MUELLER

Astro-Electronic Products Division,
Radio Corporation of America,
Princeton, New [ersey

Phosphorus and Phytoplankton

In the article “Bound phosphorus and
growth of phytoplankton,” by Whitford
and Phillips [Science 129, 961 (1959)],
the implication that phosphorus was
not limiting because total phosphorus
showed no. correlation with phytoplank-
ton pulses does not appear to be valid.
Not only do the authors point out that
total phosphorus varied with the rain-
fall but they acknowledge that the phy-
toplankton populations were low (and
presumably, therefore, would require a
relatively small amount of phosphorus).
Also, and more significant, total phos-
phorus includes a galaxy of compounds,
particulate and soluble, organic and in-
organic, of which the only fraction now
unequivocally known to be utilizable by
algae is soluble orthophosphate. This
fraction generally accounts for only
about 10 percent of the total phos-
phorus in lakes, and even in the at-
tempt to correlate this fraction with
phytoplankton, the problem is compli-
cated by the fact that certain plankton
algae are known to be able to store up
phosphate under conditions of plenty
and to use this reserve for growth in
times of phosphate deficiency. There-
fore, any correlations observed between
total phosphorus and phytoplankton are
likely to be fortuitous, and any lack of
correlation is likely to be without sig-
nificance.

JoseEpH SHAPIRO
Department of Zoology,
University of Washington, Seattle

The criticism by Shapiro of our re-
port is probably justified on the basis of
data given. We believe, however, that
our conclusions, which were based on
data not adequately presented in the
article, are valid. We are aware of the
number and complexity of phosphorus
compounds in natural aquatic habitats.
Our analyses of total phosphorus were

(Continued on page 347)
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made after removal by filtration of al-
most all living plant and animal cells
and larger particulate matter. We were
interested in whether the bound poly-
phosphates on clay micelles can be re-
leased and used by phytoplankton, but
we had difficulty with analyses of soluble
phosphorus and did not get all the data
desired. Several analyses showed, how-
ever, that soluble phosphorus was almost
nil, indicating the complete removal of
this form by plankton. Furthermore, we
did have several short-period (rather
than minor) blooms of phytoplankton
which almost certainly required more
than minimal quantities of phosphorus.
A single bloom of Anabaena in each
of the two more fertile ponds reached
10,000 and 40,000 colonies per cubic
centimeter, respectively. In two ponds
the average population of phytoplankton
was around 300 to 500 cells per cubic
centimeter.
We have a longer paper in prepara-
tion which gives more complete data.
L. A. WHrTFORD
Ronarp C. PHILLiPS
North Carolina State College
School of Agriculture, Raleigh

Professions

The letter entitled “What is a pro-
fession?” [Science 129, 1688 (1959)]
prompts me to send you the definition
credited to Justice Brandeis: “A pro-
fession is an occupation requiring pre-
liminary intellectual training, pursued
primarily for others and not merely one-
self, and accepting as the measure of
achievement one’s contribution to so-
ciety rather than individual financial
reward.”

A. R. PaTTOoN
Colorado State University, Fort Collins

W. W. Benton, in his letter “What is
a profession?,” states, “Only three of
these require certification, namely, med-
icine, education and, in some states,
engineering” (italics mine).

This statement is incorrect, as all our
50 states and Puerto Rico now require
registration for an engineer to practice.
This, of course, means independently
and for a consideration. Thus, an engi-
neer can practice his profession without
being registered if this is done under the
supervision of a registered professional
engineer, who assumes the responsibility
for such engineering work.

SamuEeL I. Sacks
706 Widener Building,
Philadelphia, Pennsylvania
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NEW “PUSH-BUTTON”
GAMMA SOURCE
HANDLING SYSTEM

works without costly manipulators
or windows—offers unique choice of
configurations and field strengths

Curtiss-Wright MAGI (cemet it o)

MAGI is a kilocurie source handling system with simple push-button
control for sending individual source capsules back and forth between
a dry storage container and the radiation area. Sources travel through
flexible tubes that are easily arranged in pre-determined configurations
to give complete freedom in setting up any desired radiation pattern.
Any number of the source capsules can be in use at one time, giving a
push-button choice of effective field strength.

Irradiations can be carried out on a research or production develop-
ment scale, batch or continuous basis. The MAGI is ideally suited for
prototype use in the fields of food, agriculture, chemistry (including
plastics and petroleum), biology, medicine, and materials testing.

PRINCETON DIVISION

CURTISS-WRIGHT

CORPORATION . PRINCETON, N.J.

Write for literature
describing the MAGI
in detail

{n Canada contact CANADIAN CURTISS-WRIGHT LIMITED, 1980 SHERBROOKE STREET WEST, MONTREAL, P. Q., CANADA
In countries other than U.S.A. and Canada contact
EXPORT DIVISION, CURTISS-WRIGHT CORPORATION, 50 ROCKEFELLER PLAZA, NEW YORK 20, NEW YORK
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