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EDITORIALS

The Chemical Weatherglass

of these so-called chemical barometers varying the quan
tity of chemicals, modifying the size of the air space and
changing the thickness of the glass of the tube. Your edi
tor would be very glad to receive a paper on this subject.

An article in this issue details the method for making a
chemical weatherglass or chemical "barometer". Essentially, this consists of a hermetically sealed glass tube
containing an alcoholic solution of several chemicals. Near
the top of the tube is an air space charged with vapors
of the alcohol.
There was a time, not so many years ago, when nearly
every home had one of these weatherglasses, usually arranged in combination with a thermometer. A similar unit
frequently was found on the old windjammers where
captains of the sailing vessels frequently referred to such
an instrument to aid in foretelling the weather. The
chemicals in the alcohol change their appearance, crystallize in different parts of the tube, and in that way are
said to indicate forthcoming' weather conditions.
Today most scientists believe that the appearance of
the chemical solution is modified by changes in temperature. Nevertheless, that explanation is not supported by
others who have used this chemical "barometer" and who
state that the appearance of the chemical solution changes
both in summer and winter, hence, if temperature alone
were the important factor, the glass should remain clear
in the summer and be cloudy or crystalline always in the
winter. Furthermore, summer temperatures in the daytime usually are warmer whereas at night the air is
cooler, and yet the appearance of the liquid does not follow this cycle.
Apparently, just what influences the cloudiness of the
glass does not seem to be known conclusively. Even av,
the present time we have been unable to locate any information which will tell at precisely what temperatures
the crystalline formations occur at the top, middle or
bottom of the glass. We have been unsuccessful in locating any definite information as to the exact cause of the
formation of threads which sometimes appear in the tube.
Inquiries which we have made would seem to indicate that
experimental investigations and tabulation of the results
would provide a valuable contribution to scientific literature. Such evidence should supply the answer to what is
the effect of barometric pressure upon the crvstal formations and what is the effect of the rapidity of pressure or
temperature changes.
The experimental equipment which would be needed for
such investigations could be very simple. A bell jar, in
which the pressure can be varied within atmospheric
limits, a method for varying the temperature and a means
for spraying the glass with water or alcohol and evaporating it suddenly would seem to answer the physical requirements. Then, the experimenter should make a number
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Bomb Scares
Every large city is having its share of bomb scares
these days. Whenever a "mysterious" parcel is left at
some railway station or in the lobby of a building, the
bomb squad of Police Departments rush the parcel to
the nearest empty lot, plunge it into oil, rip it apart with
long poles and disclose its contents. If the article should
be a real bomb each of these operations is fraught with
danger. Merely moving a well-designed bomb could set its
explosive mechanism into operation.
From newspaper accounts we read that one of these
"bombs" recently opened revealed a new alarm clock,
another disclosed electrical fittings, a third exposed a
gown and evening slippers. While the Police Departments
are profoundly right in handling unidentifiable packages
with suspicion, they are always subjected to jibes by the
press whenever the contents prove innocuous.
To obviate the need for the oil-dipping treatment the
New York Police Department recently tested a bombproof heavy metal cover under which sticks of dynamite
were exploded to prove the safety of that sort of a device.
We cannot understand how an arrangement of this na
ture would be superior to apparatus already available.
Instead we would recommend the use of portable X-ray
equipment mounted on a truck. With this equipment the
X-ray tube could be arranged in back of a suspicious parcel and a fluorescent screen set in front of it. The contents would be revealed quickly and members of the
bomb squad automatically would know whether or not it
is safe to remove the "bomb." Such an examination
would not subject the Police Departments to ridicule and
the time required to complete this routine would be less
than that needed for preparing the drum of oil, soaking
the parcel and ripping it apart. Furthermore, any evi
dence within a real bomb would not be destroyed.
We will wager that Westinghouse, General Electric, or
a number of other large manufacturing- concerns, could
design equipment which would be suitable for this specific purpose and also could be used for determining the
extent of injuries to human beings "on location." Such
equipment would eliminate dansrer of handling real bombs,
would negate Police Department embarrassment, do away
with contemptuous press comments and not destroy the
personal property of someone who forgot where he mis
EDITOR
laid a brand new alarm clock.
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Beating Nature to It by
Millions of Years
Asphalt, bituminous coal, crude oil and
coke are produced in the laboratory in an
hour, from grass, leaves, molasses and
cornstalks.
HE conversion of carbohydrate ma
T
terial such as grass, leaves, sea
weed, wood, molasses, corn and corn
stalks into coal, oil and liquid fuels
within two hours, instead of the eons
of time required by nature to perform
the same task, was reported recently to
the American Chemical Society by Dr.
Ernst Berl, Research Professor at the
Carnegie
Institute
of
Technology,
Pittsburgh, Pa. The process involves
the heating of the carbohydrate mate
rial with limestone and similar sub
stances under pressure. Results may
be had in as little time as one hour.
The resulting coals, asphalts and oils
have exactly the same properties as
their counterparts in nature.
Dr. Berl proved, by his experimental
evidence, that there is no transition of
lignites into bituminous coals, as has
so long been believed.
It has been held that lignin, the skel
eton substance of trees, was the main
source for the formation of solid fuels,
beginning with peat and lignites. Ac
cording to this school of opinion, these
fuels were transformed, during the
many ages of time and under the in
fluence of heat and pressure, into bitu
minous coals and anthracite, the much
harder fuel, with which we are more
familiar.
This school also believed
that the true carbohydrates disap
peared through fermentation and other
chemical conversion processes. Some
authorities also have held that liquid
fuels such as natural oil were formed
by dead fish, mysteriously killed by the
entrance of fresh water into salt water,

Dr. Ernst Berl of The Car
negie Institute of Technol
ogy shows samples of the
first gasoline made from
wood. Other products from
his high temperature ex
periments are in the rack
on his desk.

or vice versa. Now both of these theo
ries have been determined wrong.
In the laboratory and with his highpressure, high-temnerature bomb, Dr.
Berl was able to produce bituminous
coal from carbohydrates in one hour.
These carbohydrate coals can be hy
drogenated just as can natural coal,
to form liquid fuels, but this would not
be practical, the scientist claims, be
cause the oils also can be made directly
from the carbohydrates.
"According to different estimates,"
Dr. Berl declared, "this country pos
sesses about 60 per cent of all coal
reserves and more than 50 per cent of
all oil reserves in the world. We have
coal for perhaps 3,000 years and prob
ably oil also for at least one genera
tion.
"In the future when the low-priced
crude oil will have been exhausted,
methods like the distillation of oil shale
and the hydrogenation of coal and car
bon monoxide will be carried out. To
these methods the production of differ
ent classes of substances with asphalt
and crude oil properties from carbo
hydrates can be added."

While it is not likely that the farmer
himself will set up the apparatus nec
essary to carry on the conversion of
the plants he raises into coal or oil, it
is well within the realm of possibility
that this material could be furnished
to a central plant, just as sugar beets
are today shipped to the sugar plants;
the conversions would then take place
at such factories. It may not be neces
sary to do this in the immediate future
because man has not yet exhausted the
low-priced oil from wells (low priced
because the wells do not have to be
driven deeply). However, as these re
serves become depleted, man will have
to look around for suitable substitutes.
Perhaps sugar and cellulose, the out
standing members of the carbohydrate
class, and the algae, seaweed, and oth
er sea plants will furnish us with crude
oil, asphalts and excellent liquid fuel
which, because of a rather large
amount of aromatic hydrocarbons,
shows a high anti-knock value. Prom
this same source, and by the method
demonstrated by Dr. Berl, we may also
secure the coke so necessary for steel
and other industries.
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Carnegie Institute ol Technology ±*nolos
Dr. Ernst Berl and two of his research associates examine a bomb used for
high pressure experiments in making coal and oil from carbohydrates. Left to
right—Regis Raab. Dr. Berl and Dr. A. B. Cramer.

The "family tree" illustrating Dr. Ernst Berl's theory on the origin
of coals, oil, asphalts and natural gas.
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Safety Glass With Plastic Edges
you can nail, bolt or screw
NT• OW
the latest style of safety glass to

Plltsljureh Plate Class Company Photo

Above—A new safety glass with plastic edges
which can be bolted to a window frame.
Below—The same glass under great air pressure
does not break.

window frames. Perhaps this statement
sounds strange, but this actually is the
property of the new Flexseal glass
which has been developed recently. Like
ordinary safety glass, the new product
is a glass sandwich in which one or
more thick slices of vinal plastic serves
as the "meat" but in this case the
"meat" extends beyond the edges of the
glass producing a flexible, rubber-like
edge.
It is apparent that such a glass will
not break when the frame to which it
is fastened is twisted out of shape. This
glass was developed initially for use
on sub-stratosphere airplanes. Here the
air in the cabins is maintained under
pressure and all windows and doors
must be sealed tightly, otherwise the
pressure in the cabins would escape.
Even if the new glass is broken, the
thick plastic layers attached to the

frame serve as an air-tight diaphragm.
Furthermore, this new arrangement is
not subject to localized stresses as is
the case if rigid glass is bolted into a
frame. The new product also is more
than ten times as strong as ordinary
automobile safety glass.
A plate of this Flexseal glass, when
securely clamped around its edges and
subjected to pressures hundreds of
times more than would be required
under operating conditions, bulges out
like a rubber balloon. A myriad of fine
cracks appears in the glass itself, but
the bond does not separate and the air
pressure does not escape. This demon
stration is shown in the photograph at
the left.
The photograph at the top shows how
crystal clear the glass is and tells, bet
ter than words, how flexible are the
edges of the new product. It is expected
that many other industrial uses for
this glass will be found in the near
future.
Research into the field of plastics is
growing in leaps and bounds. Only a
short time ago most of the modern plas
tics were entirely unknown. Today they
engage the attention even of members
affiliated with The American Institute
Science and Engineering Clubs. An
article in the current issue gives factual
information for experimental work in
plastics in the school or home labora
tory (see page 17).

Plastic Toys and House Numerals
clean-cut details in scale
SHARP,
models of toys feature the new line

recently introduced by the Lionel Cor
poration, famous for their model rail
road equipment. Now that metals are
being used so extensively for defense
purposes, this company has found that
plastics can be used to better advantage
even than metals. The box car, shown
below, is an accurate scale model, onequarter inch to the foot, of a Pennsyl
vania Railroad type, with roof, sides,
ends and bottom, made entirely of
plastic. The caboose, shown at the right,
follows a New York Central prototype.
This has "marker lights" which are
illuminated by a single bulb situated
between the two. These marker lights
are of polystyrene plastic material
which, like Lucite, has the pronerty of

b e n d i n g light rays
around corners.
In the lower right
hand corner of this page
are the new house ad
dress numerals made of
Lucite. Because of the
property of internal re
flection of this material
(each little saucer-shape
in relief pattern on the
back of the plastic acts
as a minute reflector)
the whole area of the
numeral glows as though
it were illuminated from
behind when it receives
stray light from even a
remote street lamp. Nu
merals cost 10 cents.
Lionel i '-rporation Photo

These two photos show the
excellent detail made possible
by molding model railroad
equipment from plastic ma
terial. The models are prac
tically
unbreakable.
The
caboose above has illuminated
"marker lights."

When even faintly illum
inated by street lamps, the
house numerals, shown at the
right, and made of plastic,
elow over their entire area
because of the tiny saucer
shapes molded in the backs
of the numerals.
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"Fingerprinting" Paper
p

APER and other porous materials are now finger
printed by the use of mercury vapor in accordance with
a method developed by B. W. Nordlander of the General
Electric Research Laboratory in Schenectady, N. Y. The
vapor is passed through the material to a paper coated
with selenium sulphide, a yellow powder which darkens
when exposed to mercury fumes; leaving the pore pattern
of the material darkly imprinted. While primarily of
value in paper manufacturing processes, Nordlander be
lieves the process may be useful in the identification of
important papers, rare books, manuscripts, and other
sometimes disputed documents. Government officials have
expressed interest in the process as a possible means of
crime detection. Mr. Nordlander is pictured at the right
in his laboratory studying the "finger prints" of various
porous materials.
A good collection of these pore prints of various items
might well become as valuable as a set of finger prints.
It might even be possible to locate manufacturers of cloth
merely by comparing a print of the unknown with a
similar print on file. How valuable this would be to law
enforcement agencies can better be imagined than foretold.
A

Loss of Hair in Rats Due to Lack of Inositol
SUGAR-LIKE substance, inositol,
A
universally distributed throughout the plant and animal kingdom, has
been found to have vitamin-like activity
for the rat. In October 1940 Dr. D. W.
Woolley of the Rockefeller Institute for
Medical Research, New York City, isolated this substance from liver and
showed it to be the factor preventing
loss of hair in mice. While in mice
the absence of inositol from the diet
produces almost complete loss of body
hair, in the rat the loss of hair seems
to be limited to the region around the
eyes. Animals suffering from inositol
insufficiently present a typical "spectacled eye" appearance. In contrast to
normal rats, in which the hair around
the eyes grows to within the eye-lid
boundary, the experimental animals
showed large denuded areas around the
eyes.
The cure of the condition is quite
rapid. Feeding as little as 5 milligrams
(five-thousandths of a gram) per rat
per day gives definite regrowth of hair
in 3-4 days and in 10-14 days the animal
is completely cured.
Another vitamin, pantothenic acid,
was first thought to be concerned in the

"spectacled eye" condition, but since
most diets contain adequate amounts of
this vitamin this possibility is ruled
out. An eye condition in which the eye
lids stick together has been observed
in this and other laboratories and found
to be cured by pantothenic acid.
In addition to curing the eye condi
tion, inositol functions as a factor in
the growth of the rat. On diets containing inositol the gain in weight was
2n per cent to 33 per cent greater than
on control diets without the inositol.
Inositol is present in large amounts
in corn whore it is combined with phos
phoric acid as "phytin". Inositol, in the
form of phytin, forms compounds with
various metals, among which is iron.
Since the iron phytate is almost pure
white, it is being considered as a convenient form of adding iron in connec
tion with the program of the fortification of foods now being undertaken by
the government.
Fortified foods have been manufac
Rat which has lost hair in region around the
tured for years both in this country and
eyes because of lack of inositol in its diet. The
experiments on inositol in nutrition of the rat abroad. In fact, night fighters in Eng
were made by Drs. P. L. Pavcek and H. M.
land are required to take Vitamin A,
Baum of the Biological Laboratory of Anheuserusually in the form of carrots—or pills,
Busch. Inc., and reported at a recent meeting
to prevent night blindness.
of the American Chemical Society.

i

New Nine-Hour Vitamin Test

General Foods Corporation Photo

INDUSTRIAL science, speeding to the tempo of defense
1 activities, has created a new nine-hour test for two
essential vitamin elements found in U. S. farmers' crops,
research chemists for General Foods Corporation reported
at the recent semi-annual sessions of the American Chemical
Society.
Whereas the old biological methods were expensive,
laborious, and required several weeks, the new "test-tube"
technique takes only one day to disclose in wheat and corn
the exact amount of both thiamin and riboflavin—important
elements of the vitamin B complex. Vitamin B has been
called the "war nerves" food ingredient.
By the new method both vitamins are extracted by a
slightly acid solution. The foodstuff is further broken down
by enzyme action and the vitamins are separated by selec
tive adsorption. The vitamins are next dissolved out of each
adsorbent. The thiamin is oxidized to a fluorescent ma
terial, thiochrome, and its fluorescence is determined by
ultra-violet light. The riboflavin, after further purification,
is also determined by measuring its fluorescence directly,
without any further treatment.
SCIKNOE OHSERVER • JT'XE • 5

Split Ring Connectors Strengthen Joints
ring connectors are small
S PLIT
metal rings, about two and a half
inches in diameter which are set into
grooves in wood so that when the wood
pieces are held together by bolts, pass
ing through the assembly, the rings
furnish a comparatively large contact
area and enable the wood to carry
relatively heavy loads. The split in
the ring permits the ring to adjust
itself to variations in the dimensions
of the grooves. Under a heavy load
the ring deforms and when the load
is removed again the ring returns to its
original shape.
These rings were first introduced into
America eight years ago and since then
have revolutionized the use of lumber
in heavy span constructions. Today
they are being widely used for army

Top left photo—Test set-up to determine the
load distribution on various pairs of rings.
Above—The new Penn State split ring connector
between two commercial connectors. Note small
width and bevels of the Penn State ring1.
Left—How the rings are used.

barracks, airplane hangers and other
lumber and plywood joints.
Tests of a new metal split ring de
veloped at the Pennsylvania State Col
lege and reported on by E. G. Stern,
Research Assistant, specializing in tim
ber investigations, indicate that the
new type of ring possesses many ad
vantages. There is a reduction in the
loss of lumber cross-section in cutting
the ring grooves, a reduction of weight
of material for the lings, and greater
rigidity due to tighter fittings.
With this stronger method of join
ing, wood can be put to many uses
formerly reserved for steel and rein
forced concrete. In fact, the introduc
tion of structural plywood, first tested
at Pennsylvania State College, for
jointing lumber structures and the use
of plywood plate girders in making
heavy trusses and highway bridges are
the result of Penn State's research on
lumber structures with split ring con
nectors.
The diagram at the left illustrates
how the split rings are used, while the
center photo contrasts the rings.

This is a typical lum
ber joint with the bolts
running clear through.
A cross section through
the joint is illustrated in
the diagram a t the ex
treme left. The wooden
pieces are marked clear
across and then sub
jected to great pres
sure. The marks indi
cate the extent of
movement.
Pennsylvania s u u College
Photos — E. r.eorg" Stern

Air Battleship Weighs Seventy Tons
HE world's largest battleship of the air which cost more than
T
$2,000,000 to build and has been under construction for more than
five years has recently been insured for $1,000,000 at odds of 13 to 1
that the plane will stay in the air for at least one minute. If the
ship remains aloft the first minute of flight the premium of $82,000
paid for the first minute's insurance will drop to $3,000 an hour.
This insurance policy is the largest ever written on an airplane. Also,
it is written on the largest airplane ever built anywhere in the world.
There are some interesting facts about this Douglas B-19 bomber.
Its wing spread is 210 feet, a little longer than an average city block.
The distance from the nose to the tail, overall, is 135 feet. It is pow
ered with four Wright Duplex radial engines developing 2,000 horse
power each and whirling four 3-bladed 16-foot diameter propellers.
The gasoline tanks will carry 11,000 gallons of fuel, enough to insure
a flight from New York to Europe and return, non-stop with some
extra fuel to spare.
When on the ground the pilot sits about 35 feet above the ground
level. By means of 24 stations connected by telephone lines, members
of the crew are in constant contact with each other. To maintain
communcation with the ground or other ships in flight there are four
two-way radio systems, each independently powered.
The tires of the landing gear of this gigantic plane are 8 feet in
diameter or about a third higher than the average man; they are
36 inches in cross-section. The wheel and tire is set upon a special
frame shown in the photograph at the right. By means of this
landing gear the impact of landing is first taken by the tire, then
transmitted to the axle and the piston, where, by hydraulic action,
the shock is dissipated. This landing gear is so large that th« Cleve
land Pneumatic Tool Company had to build special equipment to
make it. In fact, a special turret lathe with a swing of 150 inches,
the largest in the world, had to be built to machine the niston mem
bers of the nose and main wheel struts. Approximately 53,000 pounds
of rough forgings were used to produce the two mainlegs and the
nose strut, which when finally finished weighed less than 4,000 pounds.
O •
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Cleveland Pneumatic Tool Company Photo

Billionth of an Ounce of Chemical
Is Measured Electrically
METHOD of measuring chemicals
A
in quantities of only a billionth
of an ounce in a very small fraction of
the time which normally would be re
quired was described by Dr. Alois
Langer at the annual meeting of the
American Chemical Society. The new
technique measures substances indi
rectly. It employs an instrument called
a polarograph which, while it has been
used in a few European laboratories,
has not received full attention in this
country.
The essential parts of a polarograph
are a reservoir of mercury, a small
storage battery and various electric
meters. Mercury is fed through a tiny
glass nozzle into the solution being
tested. It falls in droplets no bigger
than the head of a pin. When the elec
tric current from the battery is applied
to the solution, a chemical change takes
place on the surface of the mercury
drop which is about to leave the nozzle.
Dr. Langer, working under a fellow
ship at the Westinghouse Laboratory,
in describing the method said:
"To measure the amount of copper

in the solution, we set the electric volt
age at the specified amount for that
substance, as we would tune in a radio
to a certain station. Then we read a
dial which tells the amount of electric
current passing through the solution,
thus indicating the amount of copper
it contains."
Many substances, it is believed, can
be analyzed by this method after fur
ther study and by persons who have
only an average knowledge of chemical
analysis. Tables have already been set
up for the analysis of several dozens
of such substances and further research
may make it possible to use this method
for determining, let us say, the vitamin
D content of orange juice, or milk;
hormones and other body fluids (usu
ally present in minute quantities).
A solution which contains many sub
stances may be analyzed by "tuning
in" the voltages which correspond with
the various substances.
Dr. Langer came to this country
from Czechoslovakia in 1938 and spent
his first year doing research at the
University of Minnesota.

Westinghouse Photo
Dr. Alois Langer using the polarograph with
which it becomes possible to analyze in a, few
minutes a chemical solution containing a billionth
of ar. ounce of a substance.

Crab and Lobster Shells Are Decomposed by Bacteria
AVE you not won
H
dered what happens
to the millions of crab and
lobster shells which settle
to the bottom of the water
after the death of the in
habitants? The shells of
many marine animals con
tain a large percentage of
chitin. This is a tough,
leathery substance, insol
uble in water or in con
centrated alkalis and the
usual organic solvents.
Scientists have discov
ered that this chitin is
decomposed by bacteria
-which have a world-wide
distribution.
An investigation was
undertaken by Dr. Charles

Photo Dr. Charles w . Hock, Woods Hole Oceanographic Institution

Bacterial decomposition of chitin. The tube on the left is the control; the c-ther
tubes show the chitin in various stages of breakdown.

W. Hock of the Woods
Hole Oceanographic Insti
tution, Woods Hole, Mas
sachusetts, to study the
distribution of these bac
teria in a relatively re
stricted region of the sea
and to follow the break
down of the chitinous ma
terial in natural media
from the same locality.
Dr. Hock discovered the
presence of chitin-decom
posing bacteria in many
common marine animals.
Chitin decomposing bac
teria were found to be
most abundant in the marine sand, Jess in mud and
present in small numbers
in sea water.

Geiger Counter Is Industrialized

Dr William E. Shoupp, Westinghouse Physicist, demonstrating the new
commercially produced Geiger counter complete with amplifier and meter.

'np HE Geiger counter is an instrument which has been
1
used largely in laboratories, in one form or another,
to spy on cosmic rays and to track down "tagged" atoms.
By means of radioactive salts and metals produced in
atom smashers, the path of a substance can be followed
as it courses through the plants or animals being tested.
Thus, medical research men, interested in learning where
sodium goes, mix a little radioactive sodium salt with the
food a person eats and proceed to trace digestion and
assimilation of the salt through the person's body to its
final resting place. Similarly, this process has been used
to determine how green plants manufacture sugar and
starch from minerals in the soil and carbon dioxide in the
air, and also what happens when silver plate is applied
to metal.
A new style of atom counter soon will be turned out
on a large scale commercially, and will be used to aid
scientific research into the habits of atoms. Already,
according to Dr. William E. Shoupp, Westinghouse
physicist, by putting "tagged" atoms of carbon in plant
food and tracing them with a counter, biologists have
discovered that plants can make sugar in the dark, some
thing which school books have always informed us could
be done by plants only under the influence of daylight.
SCIENCE OBSERVER • Jt'NE
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Cash Grants Awarded
Unusual Exhibits Entered in Annual American
Institute Science and Engineering Fair
URING the past few months Science
D
Fairs, Congresses and Photograph
ic Salons have been held in Science

This photo shows Miss Charlotte Cary of West
Allis, Wisconsin, who came to New York express
ly to see the Science and Engineering Fair. She
is shown here strumming on an electronic guitar
made by six members of the Radio Club of
Haaren High School (New York, N. Y.). and
for which they received a First Sciencj Grant.

Whenever a person approaches this exhibit a
light flashes automatically. This article is known
as a Capacity Relay and can be used as a burglar
aJann. Three students, with an average age of
17 years, members of the Radio Club of the
Bronx High School of Science (Bronx, New York)
built this exhibit. They won a First Science Grant.

Six members of the Camera Club of Haaren High
School (average age 17) built this ultra-violet
light exhibit. By means of an ingenious mechan
ism, objects on a turntable were shown under
natural and ultra-violet light. The switching ar
rangement was visible through the ?tass window
at the bottom. This won a First Science Grant

8 • SCIENCE OBSERVER • JUNE

Centers established by The American
Institute in different sections of the
country. Each of these Science Centers
provides a meeting place for a certain
section of the country and may, in fact,
service an entire state.
The American Institute Science and
Engineering Fair, held annually at the
American Museum of Natural History,
is the National event and to it exhibits
aiv sent from all parts of the country.
This year, in the Fair held from April
-7 to May 4, the exhibit which came
from a place furthest west, was
shipped from Enid, Oklahoma. We are
happy to mention that the judges
found this worthy of one of the First
Science Giants.
At this point we would like to sav
a few words about what happens at a
Science Fair and how the exhibits are
judged at this National event. Let us
assume that a group of individuals
have been carrying on experimental
work on some scientific topic and that
these individuals believe that the work
they have been doing is meritorious
enough to warrant being entered in
this Fair. After filling out the proper
annlication blanks, they are notified as
to when to appear with their exhibit.
Space is assigned to them and they are
given two days in which to set up the
equipment. Those exhibits which are
shipped from out of town must be com
plete and instructions must accompany
them so that The American Institute's
own staff of technicians can set up the
exhibits in pre-assigned exhibit spaces.
For each of these exhibits a special
card is lettered disclosing the name,
school, club, classification, age of the

exhibitor (or average age, if the ex
hibit was made by a group), and the
parts which were purchased to com
plete the exhibit. These cards are part
ly covered prior to judging so that at
the time the judges examine the ex
hibits in Education Hall at the Ameri
can Museum of Natural History, the
only information they have about the
exhibits which they are to evaluate is
the aK« of the person or the average
age and number of persons in the
group and the parts which were pur
chased. They cannot know if the ex
hibit was prepared by members of The
Institute Science and Engineering
Clubs or by non-members. Such infor
mation is available only after the cred
its given by the judges to the exhibits
have been tabulated.
By this system of judging, a 12-year
old exhibitor has as great an oppor
tunity of winning a First Grant as
does his better-schooled 18-year-old
brother. (A First Science Grant for a
member group amounts to $25 whereas
a First Science Grant for a non-mem
ber group is $20. Thus, the difference
between membership and non-member
ship, in this case, would amount to a
difference of $5 which is just another
reason why it is worthwhile to become
affiliated with The American Institute
Science and Engineering Clubs.)
The exhibits were evaluated by 75
judges among which are found the
names of the world's leading scientists,
educators, directors and influential
businessmen. Each of these judges was
given a record on which he tabulated
and graded a certain group of exhibits,
marking them from 1 to 10 and basing
his opinion only upon the one criterion
which the judge was asked specifically
to consider. Thus, one judge would
Tabulation of the cred
its disclosed that two
members, with an av
erage age of IS, be
longing to the Physics
Club of Abraham Lin
coln
High
School
(Brooklyn, N.
Y.)
received a First Sci
ence Grant for this
exhibit of Music from
Electricity.
Manipu
lating a switch pro
duced a series of mu
sical sounds by one
method. Pressing the
burtons also produced
musical sounds, but
here, another system
for making music syn
thetically was utilized.
The principle upon
which each method
operated was disclosed
briefly but accurately.
This exhibit also re
ceived an award for
protection and was the
only wire - protected
exhibit so honored.
Photo shows Miss
Margorie Hart, form
er American Institute
club member, manipu
lating the switches.

to 222 Junior Scientists
weigh "Thoroughness"; another would
look at the same group of exhibits and
evaluate them from the standpoint of
"Technical Skill"; a third would judge
the items on the basis of "Scientific
Thought"; and so on for all of the nine
criteria outlined in the instruction
manual.
All of these judging records were
then turned in whereupon the staff of
The Institute tabulated the marks, di
vided them into quartiles and all of
those whose marks appeared in the
first quai-tile received the First Science
Grants.
All grants are made with the stipu
lation that the money must be used for
the furtherance of scientific work and
a full accounting of how the money is
spent is required. The First, Second
and Third Science Grants of $25, $15
and $10, respectively, are awarded to
member club group exhibits in each of
the four classifications, Biological Sci
ences, Physical Sciences, Engineering
and Research; non-members receive
$20, $10 and $5, respectively. The Sci
ence Grants for individuals affiliated
with The American Institute Science
and Engineering Clubs are $10, $5 and
$3, while persons who are not members
receive $5, $3 and $1, respectively. In
addition, there are five awards of $5
each for the best protected exhibits.
Space does not permit us to list win
ners of the Science Grants in this mag
azine. Nevertheless, our sister publica
tion, The Science Leaflet, published this
list in its entirety.
One of the greatest detriments to the
safety of the exhibits is the fact that
those who spent weeks on preparing
the material make little or no provision
for its protection. More than 20,000
people filtered through the exhibit
area, pushed buttons and played with
the apparatus, this year. Hence it is
essential that every moveable bit of
equipment be made sturdy enough so
that it will withstand this punishment.
Switches, rods, levers and other devices
Exploring under the
surface of the sea is
very thrilling. In or
der to permit of such
exploration over a pro
tracted period of ume,
Everett Britz, age 16,
a member of the
Architectural Society,
Bronx High School of
Science (New York),
built this diving hel
met, which he is
shown wearing. The
helmet itself i» weight
ed so that it will hold
the diver on the bot
tom as he walks
among the crags and
rocks. Air is supplied
to him by two pumps
and he is always in
c o m m u n i c a t i o n by
telephone with those
in the boat above.
Should the apparatus
fail, for any reason,
the operator can lift
the helmet off his
head and swim to the
surface. The exhibit
won a First Science
Grant.
All staff photos

designed to be manipulated by visitors
must be made rugged. Protection also
is important, and many ways of pro
tecting exhibits were found in evidence.
Some were protected by wire screening,
others by glass or one of its new non
shatterable substitutes.
The photographs on these pages are
presented with the hope that they will
portray to others some of the excellent
work which has been done by these
"Scientists of Tomorrow." These illus
trations should suggest other ideas. It
is not recommended that any of these
exhibits be duplicated exactly for entry
in the next Fair, although many of
them would make valuable additions to
the laboratory, museum or exhibit hall
of any science club. Carefully scrutin
izing these illustrations will give the
reader a sort of general guide. It will
show the many possibilities which each
scientific activity offers for display. It
will demonstrate how some simple ex
hibits were made into dynamic attrac
tions, operable by pressing a button,
after which the rest of the action pro
ceeds automatically and in sequence.
Sometimes the experimenter may be
puzzled about how to introduce anima
tion into an otherwise static exhibit.
Miniature lights which turn on when
switches are manipulated are useful for
this sort of a modification. Again, the
flow of water, either colored or plain, is
helpful in models showing blood circu
lation, streams, waterfalls and various
hydraulic power systems. Sometimes a
tiny electric fan may be used to cause
airplane propellers to revolve or
branches to sway.
Undoubtedly those who are planning
to continue scientific activities during
the summer months and who will pre
pare exhibits for the next Science Fair
will find much in these illustrations to
guide them toward making better—but
not bigger exhibits. The space in which
the exhibit is to be put is specified in
the manual and oversized exhibits
automatically are ruled out.

Some months ago, we mentioned in "Club Briefs"
that members of the 0 . P. S. R-, a club of the
Bronx House (New York), intended to experiment
with artificial hibernation. This is the apparatus
which they built for those experiments. It is a
modified refrigerator, in which the temperature
can be controlled accurately. This exhibit re
ceived a Second Science Grant. It was made by
four members; average age, 16% years.

When you press the button of this exhibit, it
discloses what happens when lightning strikes a
house well protected by lightning rods. An elec
tric spark flies from the cloud and is rapidly dis
persed to the ground. Three members of the
Camera Club, W. C. Bryant High School, Queens,
L. I., with an average age of 17, made this exhibit
and received a First Science Grant.

This might be characterized as an airplane of the
future. An original design embodying features for
vertical rising was built by three members of an
independent group—The Penturson Science Club
of Meriden, Conn. The First Science Grant which
they were awarded should help them develop this
idea further.

This model shows a diver fully equipped for deep
sea work. This miniature was built by Morton
Galison, age 16. of Erasmus HMI High School,
Brooklyn, New York.
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Outstanding Exhibits from the National Science Fair
On these pages are shown some additional exhibits which were presented at
the 13th Annual Science and Engineering Fair, held by The American Insti
tute Science and Engineering Clubs, in cooperation with The American
Museum of Natural History. A general story, relating to this Fair, appears
on the previous pages of this issue. It is upon the shoulders of these junior
scientists, who made the exhibits illustrated here, that the future progress of
scientific endeavors may well depend.

Thousands of scientists and educators who saw this work done by junior
scientists, twelve to eighteen years of age, were unanimous in their acclaim
of the excellence of the exhibits and the great amount of ingenuity shown
by the youth from all parts of the country. These pictures meagerly cover
the many fields of scintific activities which engage the attention of modern
science club members. This work represents an extra-curricular activity
which pays dividends in the knowledge gained.

T>PE5 DF ERD5IDN
CONTROL

This exhibit details the operation of, and protec
tion against, a magnetic mine. When a button is
pressed, a ship on the surface of the water moves
over the mine, the magnetic needle of which closes
a circuit and the mine explodes. When the circuit
to the "demagnitizer" is completed the mine fails
to function. Made by William Kling, age 17,
Science Survey Club, Bryant High School, Queens,
it received a First Science Grant.

r

Eleven students of Public School 96, Brooklyn, New
York, with an average age of l4'/2 years, built
this exhibit containing a miniature ferris wheel,
merry-go-round and aerial swing. Entitled "Trans
formation of Energy," it was awarded a First
Science Grant.
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Twenty-five members of the Science and Art Club,
of Hunter College Elementary School (New York,
N. Y . ) , with an average age of I I , made this
exhibit. They received a First Science Grant.

Snakeskins, deerfoot knives, ash trays and thermometers, a mounted fish head, an owl and rattlesnake necklaces, were features of the exhibit sent
in by Charles Cooper, age 16, of Enid High School,
Enid, Oklahoma. This won a First Science Grant.

This mechanism for artificially inducing animals to hibernate originally was equipped
with an alternating current motor. A t the last minute these club members had to
make the change and substitute a direct current drive. (See previous page.)

This is a very interesting exhibit which portrays
every kind of erosion control which has been tried
by man. A legend described all of the features.
The exhibit was made by George Leitman, Age IS,
of Newtown High School (Elmhurst, Long Island).
The judges thought so highly of this exhibit that
it was awarded a First Science Grant.

An excellently-designed and very well made exhibit
was this one showing the treatment of sewage.
First grant won by the Science Club of Alfred
Plant Junior High School, Hartford, Conn.

j a O C K TECHNIQUES

All Staff Photos

The misses Charlotte Cary and Dorothy Anderson, both of
West Allis, Wisconsin, were intrigued by this First Science
Grant winning exhibit made by Bernard Sunshine, 13'/a
years old, of the Jay Science Seekers of Thomas Jefferson
High SchooJ, Brooklyn, N. Y.
10 •

SCIENCE OBSERVER . JUNE

This display demonstrated modern hematologic techniques.
The story was told very completely and the exhibit showed
the equipment in general use and the results which are
obtained. It was made by two members of the Agassiz Club
of Lafayette High School, Brooklyn, N. Y. First Grant.

A most unusual setting for beautiful minia
tures detailing a ship"ard at v->rk. It was
made by Frank La(L.jsa, Agb 14, Public
School 142, Queens, and won a First Science
Grant for the maker.

Here is a unique half model of a space rocket showing the tubes
which would propel the rocket in flight and illustrating the control
rooms, galleys, sleeping quarters and all other features in miniature.
Two members of the Experimenters Club, Boys' High School (Brooklyn,
N. Y . ) , average age 17, made this model. It won a First Grant.

Three pretty girls, Marjorie Warner, Virginia Brennan and
Mary Jane Olatta of the Nieuwland Science Club of the
Notre Dame High School, Cleveland, Ohio, visited this
National Science Fair to obtain first-hand information for
promoting a similar event in Cleveland.
SCIENCE OBSERVER • JUNE
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This photo shows a complete array of weather indicating instruments made at a total cost of only one dollar.

Your Own Weather Bureau for $1.00
By Walter Holland
Science Club, Suffern High School, Suffern, N. Y., Gerrit C. Zwart, Sponsor.
'"pODAY, the hobby of foretelling the
J- weather is gaining great promi
nence. Sparked by the National De
fense Program, amateur meteorological
observers are springing up all over the
country.
Contrary to popular belief, foretell
ing the weather does not necessitate
complicated formulas or expensive in
struments. An entire weather bureau,
containing all the basic elements neces
sary for forecasting was constructed
for less than $1.00 by Gerrit C. Zwart,
Science instructor at Suffern High
School, Suffern, N. Y.
The complete weather bureau con
tains nine pieces and ma" be construct
ed easily from readily obtainable ma
terials. The plans are drawn to give a
general idea of the size and shape and
may be altered considerably to suit the
needs of the builder.
The supporting wooden parts are of
fruit-box wood and are sanded and

stained. The first instrument (Fig. 1)
is an ordinary milk bottle with a fun
nel, the mouth of which should have an
area equal to the bottom. A ruler meas
ures the height of the fallen water.
A board with two 5-and-10-cent store
thermometers is shown in Pig. 2. Fig.
3 is a well-known weather glass fore
telling the local climatic conditions by
the crystallization of the enclosed
chemicals.* The formula is given later.
A mineral oil barometer constitutes an
other instrument (Fig. 4). Care should
be taken to note that any reading of
this barometer is subject to tempera
ture correction. A hot day will expand
the air in the tube while a cold one
would raise the level of the oil. The
wind vane (Fig. 5) has two protrac
tors, costing one cent each, which are
mounted on the base. A horse hair ac
tivates the dial on the hygrometer
(Fig. 6). A glass compact mirror,
mounted on a rotating tilting base and
two more penny protractors, fastened
around the glass, indicate the drift and
speed of moving clouds. This instru
ment, Fig. 7, is known as a Nepho
scope. A well-known "Cape Cod Weath-

er Glass" is the basic principle in
volved in making the item shown at
Fig. 8. The gears of the wind velocity
aparatus were salvaged from an old
egg beater. The wind cups are the
halves of two children's rubber play
balls. Still more practical is the use of
metal cups. A novel method of finding
the ratio between the turns of the egg
beater wheel and actual miles-per-hour
speed of the wind is accomplished by
noting the number of rotations while
driving a car at a certain speed, both
up and down the street. When repeat
(Continued on page 16)
HORSE HAIR
VANE-.

See Editorial Page.
v i — HALF RUBBER BALLS

A scale across the mirror of the Nephoscope and
the protractors around the edges are not shown
in this diagram (7). The other illustrations are
self-explanatory.
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Determining the Atomic Weight of Sodium
by Electrolysis through Glass
By Daniel Haagens
Member of the Science Club, Nyack Junior-Senior
High School, Nyack, N. Y.; Nelson F. Beeler,
Sponsor.
The author of this article came to Nyack last
year from The Hague, Holland. He will gradu
ate from high school at sixteen. His major inter
ests are electronics and comviunications engineer
ing, and already he has been granted a substan
tial scholarship for study at Stevens Institute of
Technology for next year.
HE object of this experiment is to
T
determine the atomic weight of sodium by a method involving electrolysis

through glass, and is based upon this
theory:
Molten salts can be made to show
ions present and will demonstrate all
the phenomena of ionization ordinarily
associated with salts in water solution.
A lighted electric light filament boils
off electrons which are negatively
charged particles of electricity.
If an electric light bulb made of sodium glass is lowered into molten sodium nitrate and the filament is heated
by an electric current, and, if the sodium nitrate is contained in an iron bath
which is positive to the filament of the
bulb, the following will happen:
The nitrate ions will go to the positive bath (anode). Sodium ions from
the interior of the glass bulb will be
attracted by the electrons from the
heated filament and will travel into the
bulb. There they will become sodium
atoms by borrowing an electron each
and will plate out on the cooler surfaces of the bulb. The sodium ions
from the glass will be replaced by ions
from the molten salt and in this way a
current will be made to pass through
the glass from the bath to the interior
of the bulb.
According to Faraday, the quantity
of a given substance electrolyzed in a
cell is proportional to the amount of
charge or quantity of electricity that
passes. When the number of grams
liberated equals the combining equivalent of the substance, 96,550 coulombs
of electricity have passed. The following relationship can be set ut>.

This is the circuit diagram and shows the connections to the various pieces of apparatus. At
X a coutorabmeter should be inserted. "M.A."
refers to mUliammeter, *'A" is the ammeter and
"V" the voltmeter.

Staff Photo

Daniel Haa-gens' equipment and paper were exhibited at the Middletown Science Center
Fair, where the above photo was taken. For this he won a Blue Ribbon. Again, at
The American Institute Science and Engineering Fair, held at the American Museum
of Natural History, this exhibit won a Second Science Grant in the Research Class.
96,550 X M

5—After a certain time open the
switch and raise the bulb. The longer
the current runs the greater is the deWhere W is the atomic weight of a univalent
posit of sodium and the better the
element in grams
chance for an accurate result. Two
M is the mass of the element deposited
I is the current in amperes.
hours or more is a good length of time.
t is the time in seconds.
6—Clean the bulb again. Weigh it.
Subtract the weighings and compute
The mass of the element deposited is the atomic weight.
determined by accurately weighing the
Precaution. Lower the bulb into the
bulb before and after the electrolysis. solution carefully and adjust the screen
The current is determined by averag- around the bulb and bath as soon as
ing several readings taken during the possible. T!iere is at least a possibility
electrolysis.
that the bulb may shatter.
The apparatus and materials needed
It is also possible to introduce a copare an ammeter, (0-3 amps.) ; milliam- per coulombmeter in the circuit (see
meter, (0-50 m.a.); voltmeter, (0-150 diagram). The one used in this circuit
volts, d.c.) ; rheostat or other variable was made from a Coplin staining jar
resistance, (about 1,500 ohms); ther- by soldering together two parallel
mometer, (0-350° C.) ; stopwatch—or plates of coprjer sheet to serve as an
electric clock included in the circuit; anode and inserting another plate beiron bath, (ordinary sandbath); Bun- tween for a gain plate. The solution
sen burner or electric heater; knife used was copper sulphate to which had
switch, socket for bulb, connecting wire, been added some alcohol. By carrying
etc. An electric light bulb of sodium out the same procedure with the copglass is essential. These are becoming per gain plate as was carried out with
difficult to obtain. The ones with a tip the sodium bulb the atomic weight of
drawn out at the top cannot be used, copper can be determined and used as
for obvious reasons. Also, the experi- a check on the calculation. According
menter should have a screen of fine to Faraday, the quantity of metal demesh wire or glass to protect the oper- posited should be proportional to the
ator in case the bulb should shatter.
(Continued on page 16)
Sodium nitrate U.S.P. Enough, when
fused, to cover a quarter to half an
inch of bulb.
This procedure should be followed:
1—Carefully clean the bulb with wa
ter followed by alcohol and ether.
2—Weigh the bulb to four decimal
places.
3—Heat the sodium nitrate to above
the melting point (about 250° C ) . It
is well to leave the bulb above the heat
ing bath so that it heats gradually;
this avoids shattering.
4—Lower the bulb into the liquid,
switch on the circuit and befin taking
readings of the current flow in milliamperes. These readings can be taken at
equal intervals, or the current can be
kept constant by means of the rheostat,
R"—Rheostat, "B"—sodium bulb, "Ba"
bath containing molten sodium nitrate.
if time permits.
\v =
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Making a
Simple Device Demonstrates Oper
ation of an Airplane in Flight
By
Paul Rosen, Julian Applebaum and William
Ginsberg, of the Aeronautical Society, Bronx
High School of Science; Alexander Joseph,
Faculty Adviser.
This apparatus was exhibited at the ISth Annual
Science and Engineering Fair held by The American
Institute at the American Museum of Natural History.
It was awarded a First Science Grant.
Staff photo
The authors of this article—and builders of the gyroscopic flight trainerare Ushown
in the photo above, as they tried out the trainer after it was
!?*. I VJ? r t h e 1 J t h . Annual American Institute Science and Engineering
hair. This same trainer is shown on the front cover of the current issue.

or pulley was loaded with cast lead,
then fastened to the shaft. It is impera
tive that this lead flywheel be balanced
perfectly. The frame was then bolted
T a meeting- of our Aeronautical sheet aluminum back-guard. Through to a piece of strap iron and attached,
Society, early this year, we de- the center of the seat, near its front with bolts, to the swivel-piece under
cided that one of our projects should edge, we passed a V2" bolt which the seat. This completed the gyroscope
be a trainer which could execute some clamped a board 10" long by 6'' wide mounting.
of the maneuvers of airplane in flight. by 1" thick to the bottom of the seat.
At about two-thirds of the way along
We were faced with the problem of This bolt was not screwed tight; the the center of the base board, we mounthow to control the trainer. After much board was allowed to pivot. To this ed the control stick. Through two beardeliberation, we decided to operate the board, our gyroscope mounting was ings here we passed a brass rod V2" in
trainer by means of a motor-driven
diameter. To the brass rod, was atgyroscope, utilizing: the principle that a attached.
gyroscope was mounted as shown tached a piece of channel iron. (See
gyroscope, when thrown off its central in The
detailed sketch, Fig. 2. Frame A Fig. 3.) Through this piece a hole was
axis, will exert a force in the direction wasthea bar
of iron, 1" by %", bent into drilled for the bolt which also passed
in which the axis is tilted. Thus, by a square 10"
long on the sides. This through the control stick. This bolt and
shifting the gyroscope through three
acted as a universal joint for
planes, one is able to put the trainer was bolted at the corner where the ends mounting
the stick which could be pushed forthrough the actual maneuvers of a real met. Inside of the square were bolted ward,
backward or to either side. The
two pieces of iron 1" by %" by 12",
airplane.
bent at right angles 1" from each end. control stick was made from a broomThe first step in the construction of These pieces were located 1" from the stick; it is 24" long. Twelve inches up
the gyro-trainer was to obtain an oak sides. Through two opposite sides of from the base, a hole was drilled in
baseboard, 1" thick. This board was the iron frame at the center, two holes the control stick; through this was
cut 38" long and 10" wide. Upon this, were drilled, %" in diameter; these
passed a bolt for attaching a flat steel
we set another oak board at right were tapped for V*" thread. A 1A" bolt bar %" by Vi"• The far end of this bar
angles—the dashboard. (See Figs. 1 or threaded rod was screwed through was attached to the motor, at the top.
and 2.) This board is 24" high, 10" each of these holes to serve as a pivot (See diagram.) This bar was just long
wide and 1" thick; it was made more for the motor which swings easily on enough so that the stick was in a neu
secure by angle irons at the base. At these two points. Two holes were tral position when the motor shaft was
the opposite end of the base we mount- drilled to a %" depth at the center of perpendicular to the base board. With
ed the support for the seat. This was the motor housing. The ends of the this bar attached, you should be able
of iron and obtained from a discarded threaded rods or bolts were fitted into to manipulate the. control stick which
soda-fountain chair. Upon this base we these holes. Lock nuts were used to in turn should move the gyroscope mo
mounted the seat after fitting it with a hold these bolts securely. A 6" flywheel tor through corresponding positions.

A

PROPELLERLftft—Fig. 1. This di
agram shows the de
tails of the construc
tion and illustrates
particularly that with
the control stick in
neutral position the
one-half
horsepower
motor is in a vertical
position.
Right—Fig. 2. This di
agram illustrates the
mounting of the mo
tor. The lock nuts on
the bolts are not
shown, for clarity, but
these should be se
curely
fastened to
prevent the motor
from slipping out of
the frame.

LEAD BASE
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YOKE

SWIVEL PIECE

FRAME "A"

BOLT-;

FLYWHEEL

TO RUDDER BAR

Full-Sized Gyroscopic Trainer
Five inches from the front end of
the trainer, a hole was drilled through
which was passed a bolt %" in diam
eter. A gear, 3" in diameter, made by
cutting teeth in a pulley with a tri
angular file, was located on this bolt.
Under the gear we put two washers,
then passed the bolt through the rud
der bar, through two more washers
and finally through the base board
where it was securely locked under the
bottom. This gear was connected
through the front board with a smaller
gear by means of a ladder chain. XThe
smaller gear was fastened to a rod A"
in diameter. This rod, threaded at the
top, passed through two angle irons,
bolted to the front board; thus the rod
turned freely in the angle iron bear
ings. To the top of the rod a piece of
strap iron was attached xipon which
the l/20th horsepower motor was
mounted. This motor was used to drive
the propeller. Now, by turning the
rudder bar, the motor turned to left or
right. The propeller was fitted to the
motor and the propeller guard was
added. This was made from sheet iron,
7" wide, bent to a circular form with
the ends bolted together.
This base was a section of a sphere,
cast in lead. We cut a piece of wood so
that its edge was a section of an 8 foot
circle, then built a plaster of Paris
mold and used this piece of wood as a
guide to hollow out the plaster of Paris
while soft. When this was hard we
poured the lead. This lead base was
then bolted, flat side up to the base
board. The correct position was found
when the trainer balanced with a boy
in the seat and the controls set at the
neutral position. (This is very impor
tant, otherwise the trainer will not
operate.)
When this job is done correctly one
can swing1 the trainer around on its
base (the lead weight) and also bank
from side to side.
We then ran flexible wires to the
gyroscope motor, and also to the motor
which drives the propeller. These wires
must not interfere with the movement
of the trainer. It is advisable to run
the wires along the base board, where
they are tied down. These wires go
to a switch and then to an electrical
outlet.
In order better to demonstrate both

CONTROL STICK

BOLT

BOLT

-</ 2 "SHAFT
-BEARING

Fig. 3—This diagram shows the details of the
mounting- of the control stick. It will1 be ob
served that the stick can be moved to the right
or left and forward or backward. The channel
iron is bolted to the shaft.

to the student in the trainer and to the trainer. If the flywheel is not balanced
audience, the movements being exe correctly it is likely to tear the motor
cuted, mount a miniature projector on off its mountings, so play safe.
the trainer. In our trainer this pro
jector was mounted parallel to the base
alongside the seat. If an outline of an
airplane in level flight is drawn on a
screen placed in front of the trainer,
and if a slide with a similar outline, is
placed in the projector, you will be
able to project upon the screen an
image showing the maneuvers of the
trainer. These positions may be com
pared to the neutral outline which you
have drawn upon the screen. Thus you
FRONT VIEW
can tell just what maneuvers the train
er is executing. Now put the trainer on
the floor, get into it, and you are all
set. First try the simple maneuvers
essential to actual flight. By pushing
the stick forward, you should put the
trainer into a dive. By pulling it back
the trainer should nose up. Banking is
SMALL GEAR
easy, by pushing the stick to the sides,
you will bank. For a left bank, the stick
should be pushed to the left, and for
TOP VIEW
a right bank vice-versa.
Pressure on the rudder bar shifts
the position of the gyroscope from side
to side, by means of connecting control
wires (see diagram) at the same time
you swing the motor which drives the These illustrations explain the mounting of the
propeller, causing you to turn. This small motor which operates the propeller and
thus acts like the air stream against tends to turn the unit around on its base. The
large gear and rudder bar being clamped to
the rudder of an airplane in flight.
mjov& as one. The small gear communi
Caution: When first testing, make gether
cates this movement to the motor attached to a
sure that you are far away from the
bracket at the top of the shaft.

Quick—Check Your Slide Sets
By William J. Becker, Chairman,
Visual Committee Ithaca, New York,
Public Schools*
N more than one visual library, con
siderable time is spent rearranging
slide sets after a "loan". Slides are
frequently disarranged numerically,
turned in the opposite direction, turned
upside down, and, in a number of cases
when two or more sets are loaned, some
are returned in a different case from
which it was sent.
The following described and illus
trated device will simplify the check
ing of slide sets. It has been used for
several years in the Ithaca Public
Schools Visual Library with consider
able success. As shown in the drawing,
one or more lines are painted along the
tops of the slide set, at least one par
allel with the run of the box and one
diagonal.
Depending upon the number of slide
sets in the library, thousands of com
binations are possible. Of course, no
two sets will have the same combina
tion to avoid slides from one box being
mixed with slides from another. How
can different combinations be secured?
1. By using varying numbers of
lines. Start with two, one parallel and
one diagonal. Later when color com
binations have been exhausted go to
three.
2. By painting lines of different
colors. Virtually thousands of combina
tions are possible by varying kind of
color, order of color, tinting of color.
Do not use tints that are nearly alike

I

because in the artificial light of many
visual libraries, they will look alike.
In addition, do not paint lines too close
to the center because, in some combina
tions they will be in correct position
even if reversed.
3. By varying width of bands and
distance between.
4. By varying slope of diagonal.
Even two diagonals can be used.
5. By varying the factors described
in 1-4 in combination with the others.
Glancing at boxes of returned slides,
we can now correct mistakes without
taking out each slide. Slides reversed
or put in the box upside down can be
instantly spotted as well as slides from
another box which will show as a dif
ferent branding arrangement. The
diagonal line will locate slides out of
order and missing slides will cause a
gap in the diagonal line.
^Courtesy Educational Screen
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Making a Simple Binocular
Dissecting Microscope
By Jack Edman
Conducting Imesligations at The American Institute Science Laboratory
N dissecting small creatures such as the 5%"xl%" strip of tin is folded
Isiderable
insects, spiders, worms, etc., con over on itself so that a strip 5%"x%"
difficulty attends the use of results. (A) this will afford a smooth

American Institute Science Laboratory Photo9
This photo shows the author using the simple
binocular microscope which he designed to fa
cilitate dissecting small animals and insects.

A close-up view of the equipment. The board is
supported by two clamps attached to ringstands.
The paraffin, block holds the insect while one

of the rinjjstands serves as a support for the
binocular microscope.

B"

-SOLDER

"K

FIXED LENS

SLIDING LENS'

The details for making the binocular microscope
are contained in this diagram. Instructions are
given in the accompanying text.
1C •
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either microscope or the naked eye.
The tarsi of a beetle's leg, for instance,
or the abdomen of a drosophila fly, are
much too large to be examined under
400-time enlargement, and much too
small for any significant features to
be discerned by the unaided eye.
To overcome these difficulties, there
are, on the market, many types of
binocular microscopes whose magnifica
tion is seldom above 25 diameters. Un
fortunately, these microscopes are not
within the price range of the average
experimenter, so a suitable substitute
is most desirable.
To satisfy this requirement a ser
viceable instrument can be made from
a few scraps of metal and some com
mon pieces of laboratory equipment.
The exact "ingredients" are as fol
lows : two ringstands, or other sup
ports; three clamps; solder; screws;
a thin piece of heavy metal, 5" long;
a piece of plywood 10"x4"; two 10
cent hand lenses; paraffin; and 4 strips
cut from a coffee can: One, 5%"xl%";
one, I"x2"; two, %" wide and each
as long as the circumference of the
lens.
The ocular is constructed as follows:

edge on one side to facilitate movement
of the free lens. Solder together one
of the Vz" strips, (B) and solder the
resultant hoop, which is to be a sup
port for the lens, stationary to the 5 Ms"
strip. Solder the ends of the second M"
strip, and solder this hoop to the I"x2"
strip of tin which has previously been
folded, as shown at C. A piece of metal
is screwed to the middle of the 5Ms"
strip to complete the instrument. A
cheap lens of from 6X to 10X can be
obtained from a hand lens purchased
in 5- and 10-cent stores. The ocular is
supported by the metal arm which is
held in a clamp attached to a ringstand.
A paraffin well can be built easily
and attached to the 16"x4" wood block.
This will serve as a stage for the
microscope into which dissecting pins
can be pushed without effort. The stage
is supported by two clamps, also
attached to the ringstands.
Insect dissections can be conducted
with great facility with this apparatus
and it will be discovered that all parts
are easily adjustable to cover nearly
every purpose where such an instru
ment may be needed.

Weather Bureau for $1.00

Atomic Weight of Sodium

(.Continued from page 12)

(Continued from page 13)
chemical combining equivalent of cop
per.
The following is an example of the
calculation. The percentage of error
may be contested because of the large
probable errors of the instruments but
by doing several determinations at
least a good approximation of the
atomic weight can be assumed.

ed several times, the chances of error
are removed.
The keeping of a log of the daily
weather readings proves to be a fasci
nating avocation. Practical experience,
so gained, often proves to be the start
ing point for young people in both
civil and governmental positions.
Formula for Weatherglass Mixture
It is simply a glass vial about ten
inches long and three-quarters of an
inch in diameter, which is nearly filled,
and hermetically sealed with the fol
lowing solution:
2 drachms of camphor
% drachm of potassium nitrate
% drachm of ammonium of chlorate
These are dissolved in 2 fluid ounces
af absolute alcohol mixed with 2 ounces
of distilled water. All ingredients
should be as pure as possible. The
glass should be left undisturbed.
Changes in the glass, as follows, in
dicate the coming weather. Clear
liquid—"bright weather," dim liquid
—"rain," threads in upper portion of
tube—"windy," the higher the crystals
form, the colder the weather.*
In order to secure as near an accu
rate reading as possible, great care
should be given to construction and
purity of chemicals.

Weight of bulb after
Weight of bulb before

40.4072 gr.
40.3742 gr.

Weight of sodium deposited..
Time—7200 seconds
Average current—19.5 m.a.
or 0.0195 amperes
W =

96,550 X M
I Xt

=

log 96550 4.98475
log- 0.033 8.51851—10

0.0330 gr.

96,550 X .0330
0.0195 X 140.4
log 0.0195 8.29003—10
log 7200 3.8S733

3.50326

2.14736
3.50326
-2.14736

log at. wt.

antilog at. wt.

1.35589

22.69
Computed atomic weight of sodium.... 22.69
Atomic Weight of sodium accepted
22.997
(Periodic Chart of the atoms 1935)
Amount of error
0.307
Percentage of error
1.335%

References:
New Practical Physics, Black and Davis.
Electricity and Magnetism, Loeb.

Making a Cast Urea Plastic
By Leon Keller
Conducting Investigations at
The American Institute Science Laboratory
amateur chemists would like
M ANY
to produce finished plastic arti

cles, but find this difficult because of
the great amount of technical equip
ment necessary. In making commercial
synthetic resins such equipment as
autoclaves, rolls, grinders, mixers, masticators, etc., are necessary. In order to
transform the synthetic resin into a
finished article a steel mold and a
heated hydraulic press, capable of producing a pressure of 2000 pounds per
square inch, and up, or a complicated
injection molding machine are used.
Since few amateur investigators have
such equipment, thermosetting and
thermoplastic materials may be elimi
nated from our consideration. How
ever, there is one kind of plastic which
is easily made—the cast variety. It
is comparatively simple to produce a
crystal-clear, gem-like plastic which
can be cast in many convenient forms.
The materials necessary will be urea
or carbamide, CO(NH2)», a standard
solution of formaldehyde, HCHO (40%
by volume in water), calcium carbonate, sugar, acetic acid, and acetic anhydride. With these materials a urea
formaldehyde resin is made in the
soluble gel phase. This remains until
the acetic components are added which
catalyze the final polymerization to
transform the material into a hard,
fusible plastic.
To make this, mix a little of the
calcium carbonate into 355 grams of
the formaldehyde and add 110 grams
of urea and 6 grams of sugar. Strict

The author is shown
here preparing- a cast
ureau plastic. Instead
of using the syphon
pump as illustrated in
Fig. 2 at the bottom
of this page, a hand
pump is substituted.

American Institute Science Laboratory Photo—Tack Zlmmer

control of acidity is necessary for all
urea plastics. Thus the calcium carbonate is added to neutralize the formic
acid which is the oxidation product of
formaldehyde. The calcium carbonate
also serves to clarify the solution. The
mixture should be boiled for one hour
and then filtered. The sugar may be
replaced by extra glycerine making a
softer product which can be stamped
into buttons, buckles, etc. The sugar or
glycerine serve dual purposes, clarifi
cation, and plasticization.
The filtered liquid is heated for another hour under reflux (Fig. 1).
During the first and second boiling,
the preliminary condensation or reac
tion of the simple organic molecules
takes place. The urea and formalde
hyde react to form comparatively sim
ple organic compounds—monomethylol
and dimethylol urea. Later these mole
cules react with each other to form
the large chain molecules which give
plastics their singular characteristics.
This aggregation of small molecules to

VACUUM PUMP
\,CONDENSER

Fie 1—This is the way the apparatus is set up
for the first and second boilinff "under reflux."

Fie. Z—Water is removed under low vacuum by
this arraneement. TLe quantity is measui-ed.

form large molecules is called poly
merization.
Now that the initial condensation
has taken place, the removal of water
must be effected. This is done under
low vacuum as in Fig. 2. The evapora
tion should continue until about 200cc.
of water are in the receiving vessel.
Now we come to the final polymeri
zation to an infusible product. Urea
resins polymerize under the influence
of acid. Add 5 cc. of a mixture of
concentrated acetic acid and an equal
amount of water. Continue the evapo
ration 5 minutes. Then add 1.25 grams
of acetic anhydride and a few drops
of methylene blue to decolorize. Con
tinue the evaporation until a total of
about 230 cc. of water have come over.
This small amount of acid is sufficient
to catalyze the final polymerization.
The material should now be of a thick
syrupy consistency. Pour the syrup
into whatever molds are desired,
preferably those made of glass (elec
tric light bulbs or old test tubes are
also convenient because they can be
broken off easily to release the solid
casting. The material should be sub
jected to further heat treatment while
in the molds, although this is not abso
lutely necessary. If desired, you may
leave the molds in a low temperature
oil or water bath for a few hours.
In commercial production the syrup
is hardened for 24 hours at 75°C, re
moved from the molds and then aged
at room temperature for three to four
hours before excessive handling. Ma
terial of this nature is used for the
manufacture of umbrella handles,
bracelets, buckles, hand bag orna
ments, and other articles of utility
and adornment.
The early pioneers in synthetic
resins were men noted for their re
markable patience, therefore, if you
encounter any difficulties, this quality
(Continued on next page)
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Auke Lake with Mendenhall Glacier in the background. This
is near Juneau, Alaska.

Above—Mendenhall Glacier. Both these photographs were taken, by John Tanaka, member
of the Photo Club of the Juneau High School, Juneau, Alaska.

A Photographic Scavenger Hunt
By Maydelle George
President, Irate Ions Club
An unusual project for club entertainment presented by the Photo Unit of the
"Irate Ions," Juneau Public Schools, Juneau, Alaska. Miss Edna Harpole, Sponsor.

N instructive as well as entertain
A
ing project was carried out by the
Juneau High School Photo Club recent

mersed the film in water, the next used
the tray for development, and the last
rinsed and managed the fixing solution.
ly. It was called a Photographic Scav
As soon as the twelve rolls of films
enger Hunt. We made quite a party of
were ready to dry, all retired to the
the Affair to which we invited a neigh
school Home Economics dining room
boring Photo Club to join us.
for dinner. Here the place cards were
The time set was five in the after
mounted on film spools, and the table
noon. All of the members of our club
was unique with its photo decorations.
brought their cameras and each chose
During the interval of processing the
a guest from the other club as a part
film, the entertainment committee pro
ner. Lists of several types of pictures
vided each guest with several old mag
which were to be taken were then dis
azines, scissors, glue and a small stapled
tributed from which each couple select
book made by one of the members. On
ed four titles. This included nautical,
the front it carried the title: "My
candid, scenic, indoor, street scene, por
Photo Album" and at the top of each
trait, interior, etc.
page was the title of the picture that
was to be cut out, and pasted in, scrap
Given exactly an hour and a half to
complete their assignment, the mem book style, to represent the following:
My Teacher, My Friend, Myself at
bers started out with keen interest.
Graduation, My Baby Picture, etc.
Meanwhile the food committee and
These albums were turned in and
decorations committee were busy pre
judged by the chaperones. Some were
paring the dinner. A minimum of effort
very clever and showed ingenuity in
here was attributed to the previous
preparation of "hot-dishes." The dark
room committee mixed solutions and
arranged the trays, tanks, light, etc.
As our school darkroom is quite small,
the science laboratory of the school
was used for a mass production room.
(Continued from
Here the tables are far enough apart
so that the work done by one unit did
should be exercised. Probably you will
not interfere with the activity of an
be able to develop your own technique
other group.
from this beginning and make very
successful cast urea products.
Promptly at six-thirty the develop
At the American Institute Science
ing committee took charge of all the
Laboratory, several students are work
exposed film which was brought in by
ing in the plastics field. Sidney Blud
couples. Repairing to the small dark
man is working on the Preparation of
room, the four members of this commit
urea-formaldehyde resins. He is try
tee worked in "chain-gang" fashion,
ing to prepare a plastic with low heat
one unrolled the films, the second im-

the manner in which the pictures were
cut out and in selection of subjects
from old magazines to fit the titles.
After dinner, each group adjourned to
the mass production room and printed
the snaps they wished to submit; the
chaperones judged the pictures for
prizes. This was followed by cleaning
up the rooms. The affair closed about
ten-thirty in the evening.
This activity, with its spirit of com
petition and cooperation, now is a pop
ular event on our school calendar. It
provides participation for all members,
an opportunity to photograph miscel
laneous subjects in a minimum of time,
and under varying light conditions. It
is a challenge to better results, and
really tests the photographer's use of
camera, film and his judgment or pic
ture sense. In some respects it is like
a newspaper photo assignment. The or
der is to "Get that picture" — and we
do.

Making a Cast Urea Plastic
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previous page)
conducting properties by using differ
ent condensing agents and fillei's.
George Chilton is investigating the
possibilities of using Soy bean deriva
tives in the making of plastics. Irwin
Arias and Edwin Silvers are trying to
develop a plastic that will both trans
fer and reflect light and I am work
ing on an inexpensive method of mak
ing vinyl chloride plastics.

At the Third Oneonta Science Congress, John McGranaghan,
Donald Davidson and Edwin Edburg of the Hancock Central
School demonstrated the oil refining apparatus shown above.

Oneonta Sfar Photos
Science clubs from 18 schools were represented at the Oneonta Science Congress. In
this general view, the speakers' and judges' row is in the foreground. Six hundred
students and guests attended.

Science Fairs and Congresses
Throughout the Country
HROUGH the cooperation of a
T
wide variety of organizations with
The American Institute Science and
Engineering Clubs young scientists are
getting every opportunity to show what
they can do. Sorry these reports have
to be brief; but more information may
be had by writing us or any of the
directors mentioned. More stories will
follow next month.
Science clubs in Pennsylvania have
many opportunities to attend meetings.
On February 28 those in the suburban
area of Philadelphia met for their an
nual conference. This year it was held
a t Chester High School where Zena
M, Hunter is sponsor of the Science
Club. Beginning at 4 p.m. a program
was presented by seven clubs and was
followed by a dinner for all guests.
For the evening program the host club
had arranged for a lecture on Rocks
and Minerals. This was illustrated by
colored slides, Kodachromes and speci
mens.
April 5 the Western Regional Meet
ing for the state was held in Scottdale,
Pa. Registered at the meeting were 110
persons representing twelve schools in
each of which is a group affiliated with
The American Institute Science and En
gineering Clubs.
A two-day all state meeting was held
at Coatesville on April 11 and 12. This
was the 8th annual Junior Academy
meeting held concurrently with the
Senior Academy conference. Repre
sentatives from thirteen clubs from
various parts of the state were official
delegates and all clubs sent large
groups. Highest awards for the two
day program of talks, demonstrations
and exhibits went to Leon Kraintz of
Johnstown who successfully kept hearts
of salamanders alive for as long as 20
hours after removing them from the
bodies; and to Phyllis Brunner of Al
toona who spoke about her work in
analyzing Altoona city water. Each of
these was elected by the delegates for
the AAAS awards.

Other meetings in Pennsylvania will
be reported in the next issue of this
magazine. The work of the more than
eighty clubs in this state is supervised
by Dr. Karl F . Oerlein who is respon
sible for the founding of the Pennsyl
vania Junior Academy and for all co
operative efforts of that organization
with The American Institute Science
and Engineering Clubs.
A homemade counter clicked each
time one of the 8,000 visitors entered
Monroe High School gymnasium to see
the Second Annual Science and En
gineering Fair held in Rochester, New
York April 7-10.
Highest award—a week's trip to New
York City—was given by the judges to
Paul Baxter of Madison High School
for his excellent work on the Embry
ology of the Chick. Paul had perfected
his own incubator and had improvised
much of the other equipment used. As
in other such meetings much of the
work shown was inspired by conversa
tions with other young scientists at
previous fairs, congresses, etc. Progress

upon projects previously exhibited was
very marked. Thus Wilbur Flesch
showed the development of his early
work with bacteria which led to his
present investigations into the diseases
to which even bacteria are subjected;
others who had done work with plastics,
radio, bakelite, etc., demonstrated by
their exhibits what advances they had
made in their projects during the past
year.
An innovation at this Fair was the
showing of posters announcing it.
These had been made by the art de
partments of the various schools in the
city and illustrated the keen feeling
for science possessed by all students
today.
Credit for the fine work being done
in this Science Center in large measure
must go to Mr. Harry Carrjenter,"
Specialist in Science in Rochester
Schools. He is assisted by cooperative
committees and active sponsors of the
many clubs in that area.
Climax of the science club season
in Missouri was the all state meeting

The wind tunnel and
model planes, shown
in the photo1 at the
right, were exhib
i t e d by R i c h a r d
Smith of Marshall
High School, Roches
ter, N. Y., at the
recent
Rochester
Science Fair. The
judges were so im
pressed by the ex
cellence of the work
done that student
scientist Smith was
awarded a second
grant in Engineering.
f
Mr. C a r p e n t e r ,
D i r e c t o r of t h e
Science Center at
Rochester,
was
awarded a Fellow
ship in The Ameri
can Institute "for
promotion
of sci
ence."
(See
our
March 1941 Issue).
rani E. Smilli i'liuLu
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A home-made coke oven, glass scrubbers, a suitable gas storage tank and incidental apparatus and
equipment comprised one of the exhibits set up by students from Painted Post who demonstrated at
the Rochester Science Center Fair.

in Columbia on April 19. As usual this
Junior Academy Conference was held
in conjunction with that of the riarent
organization, the Missouri Academy of
Science.
All sections of the state were repre
sented by 120 delegates who enjoyed a
program of papers, demonstrations and
exhibits and were privileged to attend
some of the meetings of the Academy.
This state meeting ended an active
season for the more than forty clubs
in Missouri. With Miss Ernestine M. J.
Long's guidance the state has been di
vided into sections so that all clubs
have an opportunity to attend district
meetings as well as that of the state.
This, with other special meetings held
in various parts of the state has lent
new impetus to the whole movement.
Recently when the American Chemical
Society met in St. Louis its members
were so impressed by the capable func
tioning of these young scientists that
a local and world famed chemical man
ufacturing concern offered employment
to 15 of the boys for the summer
months.
In St. Louis the science clubs have
formed a city Junior Academy which
encouraged a large attendance at
Workshop Courses offered to club
members by Washington University.
The Fourth Annual Meeting of the
Minnesota Junior Academy of Science
was held in conjunction with that of
the Senior Academy on April 26 at the
College of St. Catherine in St. Paul.
The nine chapters participated in an
all-day conference which included a
business meeting, a luncheon and an
exhibition and demonstration of their
work. Two papers were read by mem
bers of The American Institute Science
and Engineering Clubs: Contagious
Diseases of Minneapolis and Mollusks
of Minnesota. These were contributed
by the science clubs of Edison and
Washburn High Schools, both in Min
neapolis.
Mr. Lewis L. Barrett, who is sponsor
of The Edison Junior Academy of
Science in Edison High School, is work
ing with other members of the Minnesota Academy to correlate the activities
of all science clubs in this state.
The Oneonta (New York) Science
Congress was held on April 26. It com-

bined features of a fair, congress and
exhibition and even included a photo
graphic salon. The many science clubs
in this science center have met at three
such annual affairs. The fine work now
being done there is testimony to the
inspiration which comes out of such
gatherings.
The judges chose the Tesla Coil built
by Kenneth Bundy of Binghamton as
the finest contribution to the Congress
and awarded him a week's trip to New
York City. There were many other
awards given for demonstrations of
blood typing, colloids, spectroscopy, etc.
A feature of the day was a play writ
ten and staged by club members. It
was entitled Contemporary American
Scientists.
Mrs. Madeleine Frink Contant of
Oneonta is director of this Center.

"Using Vegetables to Make Plastics" was the
subject of an exhibit prepared by Donald Hamish
of West High School. Rochester, N. Y All of
the items shown on the chart were made from
the vegetables also displayed. For this, student
scientist Harmsh received the First Award in
Research.

The Science Observer is a publication of the American Institute «
the City of New York a non-profit-making organization devoted to
the promulgation of Science and encouragement of Industri

