Fluid delivery rates...
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Controlled...
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Coleman Infusion Pumps!

Choose exactly the peristaltic pump you need — single- or dual-
head, with single, multiple or variable delivery rates that are
constant to == 19, — even at levels as low as 0.03 and as high as
7:5 ml per minute. Quiet, contamination-free, they’re so reliable
they can be trusted in the most delicate and demanding applications.
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'AUTOMATIC
ANIMAL
WATERING...

can save you time, money, and a lot of grief.
With a Hardco Automatic Watering System,
lab animals always have a supply of fresh,
filtered water. There are no bottles to refill, .
wash or replace. Personnel are free to do
other things.

Heart of the Hardco System is a leak-
proof dispenser that can be easily activated
by a small animal. A dispenser is installed
in each cage and is connected to the water
source by a network of special plastic piping.

‘Hardco designs and installs systems for
all species of lab animals... for both planned
and existing facilities. Our catalog goes into
the details. Write for it today.
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Molecular Mechanisms of Tem-
perature Adaptation is a collection
of papers on the general physiology
of temperature adaptation in cold-
blooded animals, plants, and mi-
croorganisms. Twenty-four con-
tributors from the Soviet Union,
Germany, Canada, Denmark, and
the United States report recent re-
search findings on the diverse
molecular mechanisms of response,
acclimation, and adaptation to heat
and cold in bacteria, plant cells
and tissues, insects, fishes, amphi-
bians, and reptiles.
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most formal method of instruction, the
lecture, has been considered most effec-
tive when it serves this emotional com-
ponent (2). The professor as counselor
and adviser serves this emotional factor
even more, it seems, in the many
spontaneous sessions that occur as an
informal part of his job.

In meeting the exhausting demands
of this third personal factor, the crux
of the problem of higher education be-
comes not the integrity of the university,
but the integrity of the professor. Even
in his reluctance to recognize and label
this dimension to his role, he will
quickly note that there is little if any
official reward for his counseling activ-
ity, either by his colleagues as they rate
him as a professional and scholar, or by
his institution as it defines his task.
However, one observation is clear—the
students’ conception of education rec-
ognizes this, as evidenced by its frequent
use, as a useful and necessary com-
ponent of that experience.

RALPH SCHILLACE
Psychology Department, Oakland
Upniversity, Rochester, Michigan 48063

References

1. B. F. Skinner, The Technology of Teaching
(Appleton-Century-Crofts, New York, 1968).
2. L. Bragg, Science 154, 93 (1966).

Animal Experimentation by
High School Students

The National Research Council’s
Institute of Laboratory Animal Re-
sources has recently issued revised
guidelines for animal experimentation
by high school students (1) which are
in no way better and in several respects
worse than its 1960 version. Basically,

" they reaffirm past principles requiring

gentle handling, proper feeding and
housing of animals; the use of anesthe-
sia where appropriate; that “a qualified
adult must assume primary responsibil-
ity” for all animal experimentation; and
that “a trained life scientist, physician,
dentist, or veterinarian directly super-
vise” surgical and pathological studies.
Unfortunately, these guidelines fail
to demarcate socially acceptable bound-
aries for student work since, like
the old guidelines, they place few lim-
its on student experimentation. Thus,
in full compliance with the guidelines,
a high school student (whose work was
exhibited at the International Science
Fair organized by Science Service at
Detroit in May 1968) inserted brain
electrodes into squirrel monkeys (2).
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One of the 25 monkeys used died dur-
ing the fair and postmortem examina-
tion revealed that the electrodes were
so improperly embedded that they were
not even penetrating the brain.

Nor do the guidelines place any re-
straint on, or enunciate standards or
principles to govern the infliction of

pain upon animals other than requiring -

the use of anesthesia where appropri-
ate. Thus, survival surgery such as skin
grafting and removal of organs, induc-
tion of painful pathological conditions,
and abuse of pregnant animals to pro-
duce malformed offspring are com-
monly encountered in science fairs,
where students aged 12 to 18 exhibit in-
dependent work (2). To my mind,
there are strong grounds for restricting

elementary and secondary school stu-’

dents to painless animal procedures and
for confining surgical and pathological
studies to institutes of higher education
and research. One-fifth of 802 biology
projects at 10 recent science fairs in-
volved pain or death to higher animals.
Considering the vast range of biological
problems, the great array of plants,
protozoa, and insects, and the many
studies of animals which can be con-
ducted without harming them, it is
profoundly disturbing that one student
in five now chooses a topic in which
animals are hurt or killed. Yet these
new guidelines, which Science Service
has adopted posthaste, pay little heed
to the undesirable moral, social, psycho-
logical, and scientific consequences of
fostering poor, premature, and painful
animal work.

The guidelines’ clauses on supervision
rely upon the student to seek super-
vision and upon his supervisor to de-
termine what standards are advisable.
Unqualified or uninformed supervisors
direct all too many youngsters into
undesirable work. The new guidelines do
not even require that the supervisor be
trained in the experimental procedures
involved. Thus a student can merely
discuss a project with his biology teach-
er or another person who has no special
knowledge of the subject or techniques
involved, and then proceed on his own
at home, usually in a basement or bed-
room, to harm and kill animals in
juvenile emulation of meaningful scien-
tific work. The guidelines do not re-
quire adequate experimental facilities
and ignore the threat to life and health
posed by student custody of dangerous
drugs and toxic materials.

As the present guidelines condone
such work, those scientists, educators,
and citizens who are concerned with
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the humanity and good sense of biology
and of American society should seek
to have better ones formulated.

F. BARBARA ORLANS
7035 Wilson Lane,
Bethesda, Maryland 20034
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Czech Science in Iron Glove

Nelson’s report on the 23rd Inter-
national Geological Congress in Prague
(13 Sept., p. 1116) once again illustrates
the interdependence between the scien-
tific and political areas of life. In recent
years the work in the physiological labo-
ratories of Czechoslovakia has consti-
tuted a highly significant contribution to
the basic and applied sectors of this disci-
pline.

My contact with Czechoslovak in-
vestigators at international congresses
and symposia, study of their publications
in Western journals, and the opportunity
to work with their fellows in American,
English, and Swedish laboratories have
taught me to respect their contributions
and to anticipate their future work.
Now, a sudden shift in political climate
has abruptly dampened and threatens
to extinguish this active physiological
center. Many of the most productive
workers have already fled their native
country and now seek their livelihood in
other places. Contact with those who re-
main is becoming tenuous because we
fear that direct communications from
Western colleagues might jeopardize
their future. Probably parallel situations
can be cited for most other scientific
disciplines.

We must protest this destructive in-
terference with free scholarly endeavor.
I urge that the AAAS inform the
Academy of Sciences in Moscow that
we share what we assume to be their
concern with interference with the scien-
tific work and the scientists of Czech-
oslovakia. We who still enjoy fresdom
must be the jealous guardians of these
privileges for our less fortunate col-
leagues.

CHESTER HyMaN
School of Medicine, University of
Southern California, 2025 Zonal
Avenue, Los Angeles 90033
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The 1SCO Model 190 DIALA-
GRAD Programmed Gradient
Pump will form almost any two
component concentration, pH, or
other gradient by simply setting
a series of dials. A completely
mixed, essentially non-pulsating
flow at a uniform rate is produced
with no cams to cut or multiple
solutions to mix at estimated con-
centrations. The shape of the
curve is determined by setting
eleven 0 to 100% dials which rep-
resent the initial, final, and
nine evenly spaced intermediate
ratios. This gives 10 program in-
tervals, each of which are auto-
matically subdivided into five
linear interpolations to produce
a smooth gradient.

Calibrated flow rates from 0.5
to 500 milliliters per hour and
program durations from 10
minutes to 12 days are set with
positive stop switches. The DIAL-
AGRAD will produce linear or
curved gradients with equal ac-
curacy and the program will be
perfectly reproducible run after
run. The instrument takes but a
few seconds to program and re-
quires no attention during a
program run.

For more information, ask for
brochure DP37.
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