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Safety in Science Projects

Danger in science projects can be eliminated through
qualified adult supervision, through understanding of materials
used, and by following careful procedures.

By FORREST L. SNAKENBERG

» “DANGER: SCHOOL SCIENCE PROJ-
ECTS” screams a safety bulletin. Surely, but
it might also scream “Danger: Crossing the
Intersection of Main and Elm during Rush
Hour Traffic” or “Danger: Skateboards.”
Science projects are safer than either if you
abide by the rules.

Of course there is danger, or such a head-
line could not gain credence. There is danger
in every life situation if we are careless and
haphazard, inattentive to detail, or misin-
formed. In the case of science projects, the
danger might be illustrated by the adage,
“A little learning is a dangerous thing.”

A science project is not likely to be suc-
cessful unless the student understands the
materials with which he is working, and
danger is virtually eliminated if he does.
Thus, the benefits of thorough understand-
ing and careful procedures are dual.

Safe Practice Principles

Although they are seldom mentioned,
principles of science lie at the heart of most
safe practices. When practical cases involv-
ing these principles are carefully selected,
understanding of safe practices can imple-
ment scientific principles and vice versa.
Motivated by their abounding interest in
cars, students often learn principles of inertia
and highway safety simultaneously. Simi-
larly, the study of diseases leads to an appre-
ciation of sanitation. Knowledge can set the
stage for safe experimentation and healthy
respect for safety.

Thoughtful investigation of available
knowledge before embarking on a new ven-
ture is a major component of the scientific
process. Scientific attitudes such as curiosity,
alertness, observation and respect for accu-
racy all help the student anticipate hazards
and cope with them.

Students currently learn more and sooner
than did their parents, so quite often parents
find their children working beyond the
scope of their own experience. They can
and should, however, appraise the general
attitude and procedures of their children to
their satisfaction, and ascertain that their
children are under the supervision and
tutelage of an adult known to be qualified
in the field of study.

Some general precautions relative to use
of plants, animals and chemicals follow.
In every case, characteristics of the mate-
rials used should be researched thoroughly
through use of textbooks and library re-
sources in advance of actual experimentation,
and qualified adults should be consulted.

There are more than 60 varieties of plants
in the United States which may cause irri-
tation to the skin. Most people are immune
to the effects of the majority of these plants,

but nearly everyone is subject to poison ivy,
poison oak and poison sumac. Avoid experi-
menting with these varieties.

Should another type of plant prove to be
irritating, wash the skin with soap and
water, and this may be followed by spong-
ing with alcohol. If the irritation is serious,
by all means contact a physician and avoid
further contact with the offending plant
species.

Safety With Animals

Either obtain young animals, or those
accustomed to handling. Animals should be
handled sufficiently so they will understand
the handling as normal, remaining docile.
Animals which are teased or handled
abruptly may become frightened, resulting
in bites or scratches.

Scratches or cuts caused by animals can
be especially dangerous and should be
treated immediately with iodine or some
other good antiseptic. Some diseases carried
by animals can be transmitted through cuts
or scratches, so anyone with such wounds
should not handle animals.

Rats, rabbits, hamsters and mice are best
picked up by the scruff of the neck, but
hamsters and mice may also be gathered up
in the hand if trained in this manner from
the beginning.

Animal mothers defend their young
fiercely. If the young are to be handled, the
mother should be removed so she will not
see her young being touched by anyone.
Gentleness and knowledge of proper han-
dling by everyone concerned is the safest
method.

Unless children are thoroughly familiar
with proper handling methods, they should
not be left unattended with animals. Fingers
should never be pushed through the wire
mesh of a cage, because most animals will
nibble or bite out of curiosity even if they
are not annoyed.

Of the 132 species of snakes found in the
50 states, only 19 are poisonous. Choose one
of the non-poisonous varieties for experi-
mentation. Be certain of your identification.
The poisonous snakes are classified into four
groups — rattlesnakes, copperheads, water
moccasins and coral snakes. Victims of snake
bite should act promptly, but surely and
calmly. A physician should be called imme-
diately while the victim remains as quiet as
possible. Here, again, safety can be main-
taned by knowledge. Know your snakes
are non-poisonous, do not just “think” so.
It is not only safe but scientific.

First and foremost is proper storage of
chemicals. If experimentation is conducted
in the home, the materials should be stored
under lock and key if small children are
present. A special four-year study made by
the New York City Poison Control Center
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SAFE EQUIPMENT HANDLING—

- Inserting glass tubing through a stop-

per need not be bazardous. Lubricate

the tubing for easier insertion, and

wrap the tubing to prevemt injury
in case breakage does occur.

shows that in nearly half of all poisonings
the victims were under four years of age.
This suggests that adult carelessness is the
real culprit.

Laboratory conditions should equal the
safety standards of industry, with safety
being practiced as an integral part of the
scientific approach.

A few common sense rules should be fol-
lowed at all times. These are:

1. Experiments without purpose should
not be undertaken. Qualified adults should
approve not only the project but the mate-
rials and methods as well.

2. Proper equipment should be used at all
times but only after proper instruction has
been given.

3. All materials should be clearly and
accurately labeled.

4. First aid remedies should be posted
in a conspicuous place for ready reference
and should be memorized.

5. Chipped or cracked glassware should
be discarded to avoid breakage, especially
when heated, resulting in spilled contents.

6. Wear goggles, rubber gloves and rub-
ber aprons in the chemical laboratory, as
appropriate, when working with possible
skin irritants.

7. Assure proper ventilation of working
areas, especially when working with mate-
rials which might give off vapors.

8. Use a safety shield between the worker
and the materials when working with po-
tentially explosive or flammable chemicals.

9. Keep a fire extinguisher, approved by
the Underwriters’ or Factory Mutual Lab-
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oratories, in a conspicuous place. Test it
regularly, recharging if necessary, to assure
proper functioning at all times.

10. When inserting glass tubing into a
stopper, lubricate the tubing and wrap the
tubing in cloth to help prevent injury in
event of breakage.

11. Cleanliness of work area and mate-
rials is essential.

12 Lab equipment should be constructed
of fire-resistant materials.

13. A well-stocked first aid kit is essential
in the home laboratory. Know the location
of your school’s first aid station.

Thirteen common sense rules are “un-
lucky” only if they are not followed reli-
giously.

Home chemistry sets often are a young-
ster’s first introduction to science. These
contain comparatively harmless chemicals,
and the accompanying manual usually gives
complete directions for numerious experi-
ments using only the materials provided.
If directions are followed, no danger is
likely. It is the parents’ responsibility to aid
their children in the proper use of such a
chemistry set. Even without a chemical
background, parents can review the safety
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instructions in the manual and make certain
their children clearly understand and follow
the safety rules.

Most children interested enough in science
to perform experiments and work on science
projects probably belong to a science club
or are taking a science course in school.
Teachers and science club sponsors should
show safety films and review safety pre-
cautions in class or club meetings.

Three suggested films are “Safety in the
Chemical Laboratory,” a 16mm sound-color
20-minute film available from the Manufac-
turing Chemists Association, 1825 Connecti-
cut Avenue, N.-W., Washington, D.C. 20009;
“Safety in the Chemical Lab,” also a 16mm
sound-color film, available through the
Safety Officer, National Institutes of Health,
Bethesda, Md.; and “Take Your Choice,”
a 15-minute film available through the
Detroit Society for the Prevention of Blind-
ness, 1401 Ash St., Detroit 8, Mich.

Safety is an integral part of the scientific
attitude. Without the scientific attitude, you
should not be experimenting. Danger can be
avoided, minimized, eliminated. It should
never be ignored.
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China's Science Growing

» RED CHINA has been strengthening its
scientific and engineering muscles by push-
ing thousands of students through colleges
and universities.

Yet these masses of young scientists are
getting less comprehensive training than
older generations of scientists, according to
a 588-page report on scientific and engineer-
ing manpower in Communist China from
1949 to 1963. The young scientists also lack
sufficient experience to engage in top-level
research, states Dr. Chu-yuan Cheng, for-
merly with the Institute of Far Eastern
Studies at Seton Hall University and now
with the University of Michigan.

Since the Red Chinese Government has
not issued any major statistical reports or
communiques since 1960, Dr. Cheng has
based much of his investigation on hun-
dreds of newspapers, periodicals and scien-
tific journals published on the Chinese
mainland, as well as on a number of Rus-
sian and Japanese publications.

In 1963, many of China’s leading scien-
tists were 60 or 70 years old, engaged in
basic and creative research. Now with
China’s desire to become a leading world
scientific power, quality has been sacrificed
for quantity.

The success or failure in bridging the gap
between the mass of young scientists and
the older scientists will determine whether
China will become a scientifically advanced
power in the next decade or two, believes
Dr. Cheng, who has been conducting the
Chinese studies with a grant from the
National Science Foundation.

Since the beginning of the Communist
regime in 1949, China has also been mobiliz-
ing its women into scientific and engineer-
ing fields. Enrollment of women students
has expanded fivefold in institutions of
higher education where thousands of these
women are studying science and engineering,

China has also stepped up her partici-
pation in new branches of science since
1949. The country entered the nuclear age
with Soviet assistance in 1958 with the
installation of a 7,000 to 10,000 kilowatt
heavy-water-type experimental reactor, a
25.million electron-volt cyclotron and more
than 10 types of accelerators. With its suc-
cessful nuclear - explosions of October 1964
and May 1965, Communist China ranks
among the countries holding nuclear capa-
bility, marking a new era in Chinese science
and technology. Research is strongly con-
centrated in fields where immediate produc-
tion was possible—in radioelectronics, in
meteorology, and in chemical, steel, and
other metallurgical industries.

The full use of China’s potential scien-
tific and engineering manpower has been
hampered by the subordination of scientific
training to political dogmatism, states Dr.
Cheng. It has also been hampered by rigid
party control over scientific enterprises, by
a persistent suspicion of the old scientists,
and by the choice of more than 10,000
capable middle-aged scientists and engineers
to remain in the United States or other
Western countries where they received their
training.
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Cold blooded pets such as turtles, chame-
leons and alligators, may be potential car-
riers of bacteria of the genus Salmonella
and infect children.

Jets of water under very high pressure are
being used in some Soviet mines to cut
anthracite, an extremely hard type of coal.
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NEW! SCIENCE FAIR PROJECT KITS
Edmund Kits are carefully planned to give
any boy or girl the fun and excitement
of discovering science facts. Such care-
fully planned projects can lead the student
to awards or scholarships. Adults too will
find them an excellent introduction to the L&
various fields of science.
Werite for Free Bulletin 47-Q ‘‘Your Science Project’”
covering all phases of Science Fair Projects.

MINIATURE WATER PUMP
Wonderful for experiments, miniature wa-
terfalls, fountains, HO gage railroad back-
drops, etc.; Tiny (2%” x 1%”) electric
. motor and pump, ideal for hobbyists, labs,
A schools. Pumps continuous flow of water

at rate of one pint per minute at a 12”

head. With 2 D Batteries in series will
pump to 24” high. Runs 48 hours on battery. Works
in either direction. Self-priming.

Stock No. 50,345-Q.............. $2.25 Postpaid

BUILD A SOLAR ENERGY FURNACE

A fascinating new fleld. Build your own

Solar Furnace for experimentation—

many practical uses. Easy! Inexpensive!
od! We furnish instructions.

This_sun powered furnace will generate

terrific heat—2000° to 3000°. Fuses

g en: 1, 8
seconds. Use our Fresnel Lens 11” sq. F.L. 19",
Stock No. 70,633-Q.............. $6.00 Postpaid

CRYSTAL-GROWING KIT
Do a_crystallography project illus-
trated with large beautiful crystals
you grow yourself. Kit includes
the book “Crystals and Crystal
Growing”’ and_a generous supply
of the chemicals you need to grow it
large_display crystals of potassium
aluminum sulfate (clear), potassium chromium sulfate
‘purple), potassium sodium tartrate (clear), nickel
sulfate hexahydrate (blue-green) or heptahydrate
(greelt'n ,(bPotassiun‘; ferricyanide (red), and copper
acetate ue-green) .

Stock No. 70,336-Q.............. $9.50 Postpald

WAR SURPLUS ELECTRIC GENERATOR
Brand-new Signal Corps Gen-
erator for endless experiments,
electrical uses, demonstrations.
Generates up to 90 volts by
turning crank. Use in high im-
pedance relays. Charge ground
and bring up night crawlers for

e e iy
ets. . s. Cost Govt. .
o N 2R i with Tl B, eheotreity

e type generator, ,

d :gonsn?ator. Stock No. 50,365-Q.....$11.95 Ppd.

Make Your Own Astr ical Tel P
GRIND YOUR OWN

MIRROR
Kits contain mirror
blank, tool, abrasives, di-
agonal mirror_and eye.
piece_lenses. You build
instruments ranging in value from $75.00 to hundreds

aflame in
|’

of dollars.

Stock No. Diam. Mirror Thickness Price

70, Q . 37% 3" 7.60 Ppd.

70, * 1”7 41.95 Ppd.
70,005 8” 1%” 19.50 Ppd.

10, Q 10” 13%” 30.75 f.0.b
70,007- 12%"” 2%" 59.95 Barrington

SCIENCE TREASURE CHESTS
For Boys—Girls—Adults!
Sclence Treasure Chest—Extra-powerful
magnets, polarizing filters, compass, one-
way-mirror film, prism, diffraction grat-
ing and lots of other items for hundreds
of thrilling experiments, plus a Ten-Lens
Kit for making telescopes, microscopes,

etc. Full instructions included.

Stock No. 70,342-Q. ... ............ $5.50 Pstpd.
Science_Treasure Chest Deluxe—Everything in Chest
above plus exciting additional items for more advanced
experiments, including crystal-growing Kkit, electric
{notor. molecular models sets, first-surface mirrors, and
ots more.

Stock No. 70,343-Q..............$10.50 Pstpd.

WOODEN SOLID PUZZLES
12 Different puzzles that will
stimulate your ability to think
and reason. is asci-
nating assortment of wood
puzzles that will provide hours
of pleasure. Twelve different
uzzles, animals, and geometric
orms to take apart and reas-
) semble, give a chance for all
the family, young and old, to test skill, patience and,

best of all, to stimulate ability to think and reason while
having lots of fun. Order yours now.
Stock No. 70,205-Q................ $3.00 Pstpd.

Order by Stock No.—Send Check or M.O. Shipment
same day received—S8atisfaction or money back.

TEACHERS: Write for Educational Catalog Q-2
Edmund Scientific Co., Barrington, N. J.

MAIL COUPON for FREE CATALOG “Q"

EDMUND SCIENTIFIC CO.
Barrington, New Jersey 08007
Completely new 1966 Editlon. 148

pages. Nearly 4500 BARGAINS.
Please Rush Free Catalog “Q”’

Name........... ceeeeeeenn
Address. ....
City......... State....Zip......



