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Making Insects Do The Work 

Many of our young scientists today have the happy 
faculty of grasping at a straw and converting it into a 
hundred different articles of commercial usefulness or 
experimental value. All these students require is a rec
ommendation, suggestion or hint and they pry into the 
subject with sparkle and verve, usually coming out on top 
in a very satisfactory fashion. 

In the previous issue we editorially recommended that 
some students should carry on research into the subject 
of garbage disposal; not from the viewpoint of getting 
rid of this necessary evil but primarily with the inten
tion of encouraging experimental work so that a system 
could be evolved by which garbage would be utilized com
mercially. Many industrial chemicals, medicinals and 
valuable by-products can be extracted from garbage, but 
the real value rests in the development of a system so 
economical to operate that the handling of garbage would 
become a profitable venture. 

Our recommendations did not fall upon deaf ears. The 
student on the front cover of the present issue is shown 
experimenting with garbage at the new American Insti
tute Laboratory. The photo shows the experimental 
set-up which is being used to analyze garbage in an 
effort to determine what products and by-products can 
be obtained from average material which is thrown away 
daily. 

Another avenue of research which so far has been 
invaded in only a minor fashion is the utilization of in
sects to do our work. We all know, of course, that honey 
is obtained from bees. As a matter of fact, many men 
are making a successful livelihood by farming honey. 
In Spain, the cochineal insect is raised in large quanti
ties. This insect, which lives on cactus plants, supplies 
the vivid red coloring matter found in paints and often 
in rouge and lipstick. The color is obtained from the 
dried female insects. Silkworms also have been reared 
in abundance. Their experimental introduction into the 
United States was the subject of considerable discussion 
many years ago. The records of The American Institute 
show the fervor with which this subject was attacked and 
discussed. In England, too, several castles were converted 
into rearing grounds for the silkworm. 

There are other insects which are commercially val
uable, and many which could become similarly valuable, 
but no experimental work has been conducted with them. 

For example, termites can digest cellulose in wood. How 
they do so might be worthy of investigation. Perhaps 
large areas could be given over to termite farms. Here, 
of course, great precautions would have to be taken to 
make sure that the termites did not spread to do damage 
to forests and buildings in the vicinity. Then, too, there 
is the lac insect. Lac is a resinous substance exuded by an 
East-Indian scale insect to form a shelter for the eggs 
of the insects on the twigs of trees. This material, 
after treatment with alcohol, forms the shellac of com
merce and is the basic ingredient of varnish, sealing wax 
and other important products. Most of the lac has been 
obtained from the Orient. Should its supply be tempo
rarily interrupted, it is likely that the American South
west can be called upon to yield a sufficient quantity of 
lac, according to Volney H. Jones, University of Michigan 
anthropologist. Mr. Jones' recent studies of the use of 
lac by the American Indian lead him to investigate its 
distribution in this country. And although he did not 
find it abundant or sufficiently concentrated in any area 
to make its exploitation practical in ordinary times, he 
states that there is a sufficient supply to tide America 
over in any crisis or emergency. There is one important 
point which Mr. Jones brings out and that is that the lac 
insect might be artificially propagated to increase the pro
duction of this valuable material used primarily in the 
finishing of wood. 

Again, we find the American Museum of Natural His
tory using insects to clean away the flesh and sinew from 
small animals leaving only the pure white bones. The 
article in the March, 1940, issue of the SCIENCE OBSERVER 
describes this procedure and states that the work per
formed by these small creatures is much more accurate 
and delicate than could be done by the most skilled 
anatomists. 

Here again are a thousand ideas for the experimenter. 
Develop a means for propagating worms of all kinds, in
cluding the glow worm. Rear water insects such as 
daphnia, fairy shrimp, and brine shrimp. Discover uses 
for the materials which insects secrete. Learn how to 
make insects useful industrially. But perhaps more im
portant than all of these—discover effective methods for 
controlling the pests, and those likely to become pests. 
All of this is a life-time job for thousands of students. 
It is fascinating and will pay dividends.—Editor. 

HU\V TO SUBSCRIBE: The Science Observer is 
the Official Publication of The American Institute 
Science and Engineering: Clubs. It is issued 
monthly during the school year (ten issues). 

Schedule of rates will be found at the rig-ht. For 
special club rates write for literature. Make all 
checks, drafts or money orders payable to The 
American Institute of the City of New York, 60 
East 42nd Street, New York. 

SINGLE COPIES 05 each 
In lots of 10 or more 04 V̂  each 
In lots of 20 or more 04 each 

YEARLY SUBSCRIPTION 50 each 

10 or more to one address 45 each 
20 or more to one address 40 each 
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The End of the World

R EALISTIC reproductions of five 

cosmic catastrophes, one of which 
astronomers believe may some day 
write finish to our world's hectic ca
reer, are now being shown at the Hay
den Planetarium of the American Mu
seum of Natural History to illustrate 
a most thrilling and exciting version 
of "The End of the World". 

In making this announcement, Pro
fessor William H. Barton, Jr., Execu
tive Curator, added the comforting 
thought that this scientifically pre
dicted Doomsday is many millions of 
years distant by the most conservative 
estimates. 

The demonstration is presented from 
the viewpoint of an astronomer who, 
weary from his day's work of scanning 
the heavens through his telescope, falls 
asleep and dreams of how the many 
facts he has gathered from space may 
some day spell annihilation for Mother 
Earth. 

As Act I opens, a star, high over
head, suddenly explodes into blazing 
brilliance, demonstrating what would 
happen if our sun should ever take a 
notion to misbehave as do more than 
ten stars every year, and burst into a 
Nova, or new star. Our earth's end 
under such circumstances would be 
one of sudden, hot, shriveling death. 

Next comes the reverse of this the
ory, the other extreme, and equally 
destructive: the eventual cooling of the 
sun to a degree where life could no 
longer be sustained on an earth which 
becomes a bleak and frozen planet. 

"This cooling of the sun is an almost 
certain eventuality unless it has some 
unknown and inexhaustible means of 
renewing its energy," said Professor 
Barton. "But even at its present enor
mous rate of emitting life-giving heat 

and energy, the sun is good for at least 
another 15,0110,000 years." 

As the drama continues, the sun 
enters the plot again, but this time as 
the victim of a hit and run star from 
space. Tragedy would result, with all 
planets of the solar system suffering. 

A comet with its fiery, flaming tail, 
next makes his appearance on the ce
lestial stage. It is seen approaching at 
a terrific speed finally striking the 
earth. 

"A head-on collision between the 
earth and a comet is possible, although 
not probable," explained Professor 
Barton. "Comets have been known to 
pass within 10(1,000 miles of the sun, 
so they naturally had to pass a point 
where the earth might have been at 
the time." 

For the climax, the audience sees the 
friendly moon being drawn closer and 
closer by the earth's gravitational pull. 
Friendly at a distance, the moon is seen 
to turn into a fiend of devastation as 
she nears. Finally, an unfamiliar 
moon, huge and terrible, fills half the 
sky. Then there is a shattering crash 
as the satellite explodes in the south
east horizon in a display of spectacular 
fireworks, breaking up into thousands 
of pieces. At this moment the specially 
constructed skyline of cities, villages 
and mountains erupts into an upheaval 
of flames to the ominous music of 
booming volcanoes come to life and the 
howling of an unearthly wind that fans 
this fiery, flaming panic of Nature. 
Then, having struck her fatal blow, 
the myriads of pieces of the shattered 
moon form a beautiful ring of tiny 
moonlets which are but a halo encir
cling a dead world. 

"While science holds that the end 
of the earth is possible through one 

of these means," said Professor Bar

ton, "the fact remains that Mother

Earth has been journeying unharmed

in her orbit for some two billion years,

and may be expected to continue for

millions of vears to come."


I
 1


, ...
On this page are shown some of the factors 
which might bring about the "End of the World" 
as demonstrated by the current lectures at the 
Hayden Planetarium, American Museum of 
Natural History. Above, a painting depicting the 
destruction cf a great city if an asteroid, comet 

cr Ir-rge meteorite should strike it. 
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Weak Moments in Bacteria


Westinghouse Phnto 
Photo above shows Dr. Rentschler subjecting micro-organisms to ultra-violet rays. The 

containers are placed at different distances from the lamp. 

BACTERIA vary in strength according the 
stages of their life cycles. During a 

bacterium's weaker moments it is eight to ten 
times less strong than during its most healthy 
period of life. 

These properties of bacteria were suspected 
by scientists for a long time. However, after 
extensive laboratory tests and experiments 
over a period of two years by Dr. Harvey C. 
Rentschler, Director of Research for the West
inghouse Lamp Laboratories at Bloomfield, 
N. J., the suspicion that the laws of heredity 
apply to bacteria as well as man was verified. 
Dr. Rentschler found that the amount of ultra
violet radiations necessary to kill bacteria 
varies with their life cycle; and that with the 
same bacteria in the same stage of their life 
cycle there may be a variation as much as 
three-fold, indicating that some of the strains 
were weaker than others. He also found that 
bacteria subjected to heat treatment, soft, or 
ordinary X-rays, followed by a dose of ultra
violet, could be so weakened that they suc
cumbed more quickly when subjected to the 
deadly ultra-violet rays. On the other hand, 
strains of bacteria were produced by repeat
edly subjecting bacteria to measured amounts 
of ultra-violet rays and cultivating only those 
which survived. These were more resistant to 
the deadly ultra-violet rays than their cousins. 

Vitamin K Is More Effective When Injected 

THE successful injection of vitamin mouth. This, sometimes, is impossible, satisfactory except in cases where the 
K in the form of an activated water- particularly in infants; others may liver is badly damaged. The response 

soluble compound opens new possibili- suffer nausea, or the vitamin may not to an injected dose is very rapid, often 
ties in the use of that vitamin to pre- be properly absorbed by the intestines. within three-quarters of an hour. This 
vent fatal bleeding. The research, conducted by Doctors is much quicker than if the individual 

Vitamin K is necessary for the clot- Edward R. Anderson, John E. Karadin, were given vitamin K in medicinal 
ting of blood. If the blood is unable to Herbert Udesky and Lindon Seed at the form. This factor alone may frequent-
clot properly, fatal hemorrhages often University of Illinois, College of Medi- ly spell the difference between life and 
result. The administration of this vita- cine and the Cook County Hospital, death of a patient Furthermore, the 
min regenerates the ability of the blood proved that injection of the vitamin injection method eliminates the need 
to clump in masses and bleeding stops. into the veins was superior to its in- for use of bile salts which must be 
However, until now the administration jection into the muscle or to giving it given along with the vitamin when ad-
of vitamin K has always been by by the mouth. The results were highly ministered by mouth. 

Bullet Sealing Airplane Gasoline Tanks 

N O doubt you have seen many references 
in war stories to self-sealing airplane 

gasoline tanks. 
In the illustration at the right we show one 

of the first officially released photos of the 
authentic bullet-sealing- tank actually in pro
cess of installation in a nearly completed fight
ing plane. The tank is that developed by 
United States Rubber Company and is shown 
being installed in a bomber under construction 
in a California plant of Douglas Aircraft Com
pany. The tank shown here is one of "a large 
quantity'" already delivered for installation in 
both American and British war planes, accord
ing to a statement accompanying the photo, 
from F. B. Davis, Jr., president of the rubber 
company. 

"Several hundreds of bombers and fighters 
of both air forces are already being equipped 
with this type tank," Mr. Davis said. In addi
tion, the company has nearly completed de
livery of "a very large order" to the British, 
of the material in sheet form for installation 
in planes already in Britain. 

The tank in this photo is the last word in 
bullet-sealing gasoline tanks actually in use 
Penetration of this type of bullet-sealing tank 
by the usual calibre machine-gun bullets is not 
followed by disastrous fuel leaks and resultant 
fires. 

United States Rubber Co Photo 
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'What Is a Bird?"—A New Museum Idea

T DEAS in education and in museum exhibits 
*• change and become increasingly modern. 
At one time a museum contained a helter
skelter array of all sorts of materials. Then, 
the exhibit pieces were arranged in some sort 
of a methodical order. 

The latest and most modern exhibit, just

opened to public view at the Field Museum of

Natural History, is one entitled "What Is a

Bird?" and, according to Clifford C. Gregg,

Director of the Museum, may be the fore

runner of a new epoc in making museum ex

hibits more understandable to the visitor. In

other words, it is a "simplified biological inter

pretation," as Dr. Wilfred H. Osgood, Chief

Curator of Zoology, describes it, "designed for

the quick and easy instruction in basic facts."


In the new exhibit, no attempt is made to 
show any particular bird or group of birds, 
as is the customary practice. Instead, the dis
play shows just what constitutes a bird and 
illustrates the basic factors which differentiate 
a bird from a mammal, a reptile or some other 
animal form. The component parts of a bird 
are separated. Some of them, in effect, are 
placed under the microscope, analyzed and ex
plained with reference to structure and func
tion. Meticulously fashioned large models 
show some parts of the birds which the layman 
would be unable to see even with a powerful 
microscope. Other parts are taken from the 

Field Museum of Natural History Photos actual specimens. Mr. Rudyerd Boulton, Curator of Birds at the Field Museum of Natural History and 
Miss Millie Starkson, Artist Preparator, explaining bird structure from the new exhibit Speaking of the display, Rudyerd Boulton, 
to children of the Lincoln School, Highland Park, Illinois. This new idea in museum Curator of Birds at the Museum, says: displays is designed expressly for the modern high speed age in which we are living. 

"It is only possible to describe an 
object adequately in terms of some respect to selection of environment, ly as a result of the evolution of feath
other object. One thing is similar to activity, migration, social organization, ers from the scales of reptiles that a 
some other thing, or it is dissimilar in care of the young, and family life. bird has become a bird, the microscopic 
one way or another. For this reason, "Many of the most important adapta- structure of a feather with its delicate 
a part of the exhibit is devoted to show- tions of birds have been towards their interlocking parts is shown by a model 
ing what a bird is in comparison with evolution as flying machines. The ex- enlarged 500 diameters. It then be-
its four other vertebrate relatives— hibit shows that a pelican's upper wing comes easier to comprehend how feath
fish, reptile, amphibian, and mammal. bone is the same size as that of a man's ers serve three main purposes: (1) to 
Structural comparisons are shown upper arm, yet only one-sixth as heavy. insulate and to conserve heat; (2) to 
among the five groups—modifications of It shows that a pigeon's bones weigh maintain a streamlined form; and (3) 
the skin covering, limbs, heart, breath- less than its feathers. Since it is main- to produce efficient flight." 
ing apparatus, skull and embryo. Con
trasts in the functioning of major sys- Poor Oyster Suffers from Mud Blisters tems are drawn for blood circulation, 
conservation of heat, temperature con- Polydora Ciliata is the name of a which were built before 1,500 A. D. 
trol, body temperature, rate of heart small worm which has already occurred Also, his researches indicate that these 
beat, respiration and metabolism. Fun- in such abundance as to become an mud blisters are known to occur in 
damental differences in the behavior of oyster pest in certain parts of the coun- France, England, Australia and New 
the five groups are touched upon with try. Approximately .'id percent of the Zealand. The mud blister is formed on 

oysters taken from the waters of the the surface of the inside of the oyster. 
state of South Carolina are infested The oyster covers the blob of mud with a 
with Polydora. However, this particu- layerof nacre. Five blisters shown below. 
lar pest in no way 
renders the oyster 
unfit as food. It 
simply causes the 
formation of a "mud 
blister" which makes 
the oyster unsightlv 
and often causes it 
to be underweight. 

Mr. G. Robert 
Lunz, Jr., Curator of 
Crustacea of t h e 
Charleston Museum, 
Charleston, S. C., 
who has been in
vestigating the deli
cate worm, about a 
half inch long, since 
1935, tells us that he 
has found mud blis-

Close-up view of the most modern of rnuxv ters in oysters taken 
displays. This is a small section of the Wha from Indian mounds Is a Bird?" exhibit. 

Photo courtesy G Robert Lunz, Jr. 
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Pigmy Power Line Packs into Trunk


Helium-Oxygen Used in

New Apparatus


THE substution of helium for nitrogen 
in the air, forming a mixture which is 

66% lighter than ordinary air, for the 
treatment of asphyxia has gained recogni
tion since liK!4. In a new apparatus, de
signed by scientists of the United States 
Public Health Service and shown in the 
photograph at the right, inexpensive cylin
ders of helium and oxygen are connected to 
the facepiece through a safety valve which 
prevents the flow of helium until the oxygen
has been turned on and which regulates the
flow of the two gases in accordance with 
the needs of the patient automatically main
taining the proper proportion of oxygen to 
helium to within a fraction of 1% of the 
preset value. 

Helium was discovered in natural gas in 
the United States in 1905. It was not in 
production until the World War. At present 
the United States Bureau of Mines' Ama
rillo Helium Plant can produce 24,000,000 
cubic feet of helium, 98% pure, at a cost of 
approximately one cent per cubic foot. 

Wesllnghouse Photo 

U. S. Public Health Service Photo 

O RDINARILY, if one were called to 
lecture upon all of the effects which 

might happen to a power system while 
it is struck by lightning, when arcing 
takes place at switches, when an extra 
heavy load is applied to the line or when 
there are other disturbances, all of which 
are familiar to electrical engineers, he 
would have considerable difficulty in pro
ducing these electrical capers at the 
proper moment. 

Not so, however, with the miniature 
electric power system illustrated in the 
photograph at the left which is so small 
that it packs into a steamer trunk. With 
this apparatus almost every disturbance
likely to befall alternating power sys
tems may be reproduced. When the 
apparatus is put into operation a system 
of rotating mirrors casts a wavy line on 
a large screen showing how the voltage 
in an actual line jumps up and down 
when abnormal conditions arise. In the 
photo at the left, Mr. R. I. Witske, 
Westinghouse Engineer lecturing with 
the apparatus. 

The Saltpeter Vats of 
Mammoth Cave 

M ANY have read about the spectacular 
formations which nature, after thou

sands of years fashioned underground in 
what is known as Mammoth Cave. Since 
1936, the land and subterranean Kentucky 
grandeurs have been under jurisdiction of 
the National Park Service. In this same 
area, New Discovery Cave was found in 
10:;s on government-owned land. It will be 
open to the public within a year. 

Mammoth Cave was discovered in 1799 
but did not become widely known until the
War of 1812 when saltpeter for gunpowder 
was mined there. As a matter of fact, the 
old saltpeter vats may still be seen in the 
underground workings. Saltpeter is u?ed 
in the manufacture of gunpowder. 

Features of the Mammoth Cave are the 
Bottomless Pit, Echo River, Ruins of Kar
nack. Frozen Niagara, and the many beau
tiful massive stalagmites and stalactites 
(the chemical columns and "icycles"). 
Photo at the left shows formations under 
Frozen Niagara; below, some of the old 
saltpeter vats in Mammoth Cave. 

TJ. S. Department of Interior Photos 
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Makes Diamonds in His

Cellar Laboratory


For hundreds of years, men in many 
countries have attempted to equal the 
work of nature by producing diamonds 
artifically. Everybody knows that dia
monds are merely carbon orig-inally pro
duced by nature, it is thought, by in
tense heat and terrific pressures.

Diamonds have been produced in the 
laboratory on a rather small scale. 
The stones, of course, are not of gem 
quality, but even if not suitable for 
setting into milady's dinner or engage
ment ring, they would prove satisfac
tory in the thousands of industrial uses 
to which diamonds can be put because 
of their hardness. 

In the cellar of a modest home in 
Schenectady, N. Y., is scientist Clifford 
A. Nickle, who believes that he may 
some day be able to make diamonds ar
tificially of a size large enough to sup
plant the costly ones now being used 
by industry throughout the world. Mr. 
NickJe already has made diamonds ar
tifically but so far they are mere dust-
like particles.

Lest it be assumed that this investi
gation into the artificial production 
of the hardest material known to man 
might be a wild goose chase, a word or 
two about Mr. Nickle's previous ac
complishments are not amiss. As a con
sulting engineer for the General Elec
tric Company, he has carried on hun
dreds of experiments successfully and 
has 21 patents to his credit in the fields 
of chemistry, physics, metallurgy and 
mechanics. These include such entirely 
unrelated subjects, invented during a 
single year, as a magnetic core, a non
corrosive rosin soldering flux, alumi
num reflectors, a high pressure coffee 
maker, a method for grinding optical 
mirrors, a time delay switch, a method 
for making abrasive material, lamp 
black as a heat insu
lator and a carbon 
microphone. 

All of these devel
opments were done by 
Mr. Nickle, working 
alone in his cellar lab
oratory. When asked 
if he needed any help 
to further his scienti
fic efforts, this modest
man, who abhors pub
licity, stated that it is 
only by the use of his
hands that he can 
keep his brain func
tioning properly. For 
this reason he prefers
to "putter around" in 
his own workshop 
from which has pour
ed valuable products. 

For example, dur
ing the early experi
mental work in the 
development of the 
inductotherm, or "fev
er machine," now uni

it was necessary that the patients be 
placed between two metal plates. When 
current was applied to the plates the 
bodies of the patients were heated by 
what is known as the electrostatic field 
between the two plates. It was soon 
realized that it would be more desir
able to produce a machine which would 
permit the application of heat locally. 
Mr. Nickle suggested the use of eletro
magnetic heating instead of the electro
static arrangement mentioned before. 
As a result a much smaller outfit was 
developed which today gives the physi
cian a useful weapon in his fight
against disease.

Working with alloys and ever search
ing for compounds which would have 
greater hardness, higher elastic limits 
or greater strength to serve industry's 
many uses, Mr. Nickle designed and 
built a high frequency furnace capable 
of producing temperatures of more than 
6,000 degrees Fahrenheit. A high fre
quency furnace is one in which there 
is noflame or visible heat, yet any metal 
body, placed inside the cool coil, be
comes heated, often to its melting point. 
Such furnaces are used to drive out 
the gases contained within the metal 
during the manufacture of the modern 
radio tubes and all of the fluorescent 
lights so popular today. The metal 
parts sealed within the glass are heat
ed white hot, without electrical con
nections, right through the glass walls 
while the tubes are being evacuated.

In conjunction with his work on such 
high frequency furnaces Mr. Nickle 
developed a control, at present used 
in iron foundries, with which tempera
tures of the order of 1.500 degrees Cen
tigrade may be automatically main
tained to within three or four degrees 
of the desired point. This* has proved 

Mr. Clifford A. Nickle removing a sample of 
material which has been heated in his home-made 
high frequency furnace, capable of producing 
temperatures up to 6,000 degrees Fahrenheit. 

especially beneficial where it is desir
able to heat metals close to the melting 
point and hold the temperature over a 
long period of time. 

And it is with just such a furnace 
that this lone scientist, working in his 
cellar, believes he may be able to equal 
the work of Mother Nature in produc
ing- diamonds artificially. 

And it is in similar workshops that 
thousands of student members of The 
American Institute Science and Engi
neering Clubs also believe that they 
will some day wring another of nature's 
secrets from her or may be able to 
produce a new product, a new medicine 
or make a valuable contribution toward 
the present scientific era. The original 
researches upon which many of these 
young scientists'are working today, on 
their own time and in their own way, 
amazes even their young parents who 
may have graduated from colleges only 
twenty years ago. So rapid have been 
the strides in scientific fields in the 

past decade that the 
individual who does 
not keep abreast of 
the times by reading 
current literature or 
scientific magazines 
such as this publica
tion, or whose pur
suits are not scientific 
in nature, rapidly be
comes a "back num
ber." 

May the student in 
America always get a 
thrill out of his own 
scientific laboratory 
regardless of how 
humble that may be. 
May he always find 
delight in the activi
ties of other scientists 
and may his thoughts 
always trend toward 
the democratic princi
ples exemplified by
the truly great scien
tists to whom neither 

General Electric Company Jf hotos race, creed nor color 
This photo shows only a small section of Mr. Nickle's well equipped and exceptionally versally used by the well lighted cellar workshop. Here one can find hundreds of pieces of scientific apparatus 

will detract from the 
medical profession to essential for investigations into the many fields of research conducted by this most able 

greatness of individ
induce artificial fever, and resourceful experimenter. ual accomplishments. 
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Aids for Science 
Clubs and Teachers 
I N keeping with its avowed purpose of furthering scientific 
, thought and stimulating discovery in the many fields of 
research, your magazine here lists a few of the helpful edu
cational aids which are available to students; or to teachers 
who sponsor organizations affiliated with The American 
Institute Science and Engineering Clubs. 

The Eastman Kodak Company advises us that they will 
send to teachers only "An Elementary Course in Photog
raphy" prepared especially for the presentation of such a 
course either as part of the science curriculum or as an extra
curricular activity. The course is based on the use and 
construction of the pin-hole camera and includes information 
about developing, printing and exposure. No charge. 

The Eberhard-Faber Pencil Company An Elementary Photo Course is available to teachers, without charge. 
makes available an exhibit showing the 
manufacture of a pencil. A charge of 

HOW AN 50c is made for this which is consider
ably below manufacturing costs. EBERHARD-FABER 

Available without charge to club LEAD PENCIL IS MADE 
members and teachers is a 96-page 
reference book containing a list and 
giving the properties of the latest syn- Jt/nthetic
thetic organic chemicals. Most of this 
information is not available from any ORGANIC 
other source. (Made possible through 
Carbide and Carbon Chemicals Corp.) CHEMICALS 

An exhibit showing how pens are 
made is available to teachers without 
charge. However, if the student is in
terested in this exhibit, the Esterbrook 
Pen Company makes a charge of 15c 
for each exhibit. An interesting story 
accompanies this. 

The Carnegie Institution of Wash
ington makes available to our club mem
bers a well illustrated 30-page booklet 
intended as a Guide for Introductory 
Studies of Genetics and Cytology. This, 
together with fruit flies, is sent without 
charge to a club or instructor. Addi
tional copies of the pamphlet cost 20c. 

This exhibit costs 50 cents; a printed reproduction Spectacular "Traveling Photo Shows" is free. 
This remarkable book is free to Club members. 

[Continued on page 12) 
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All Staff Photos 

Two pages from the Drosophila Guide; one Guide free to each club, together with fruit flies. 
This exhibit is free to teachers;

is 15c. 
 otherwise cost 
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360 Degree

Crime


Camera

Latest invention takes a 
picture of the entire room 
on a continuous strip of 
movie film which advances 
in the camera at the same 
time tha t the camera 

rotates. 

U SUALLY, when a crime is com
mitted, or there is an accident, 

Police Departments set up their cam
eras and photograph the scene of the 
crime from several different angles. 
More often than not, it is quite impos
sible to arrange these pictures in such 
a way that they will give a composite 
view of the scene showing the proper 
relation to each other of all of the 
furnishings. 

However, with the aid of the new in
vention of Dr. F. G. Back of New York, 
a perfect 360-degree picture of the 
scene can be made. This invention is a 

Andre La Tetza Photoa 
This "crime" is staged. The photograph clearly shows bow the vertical illuminator 
throws a narrow beam of light upon the object which is being photographed. This 
beam of light rotates with the camera. In this way illumination of the room is quite 

constant over the entire area. 

new panoramic camera which is rotated 
on its tripod by a spring-driven motor. 
As the camera moves counter-clockwise 
the film advances clockwise. A spe
cially built illuminator is mounted di
rectly upon the camera and this throws 
a narrow beam of light illuminating a 
vertical strip of the subject. A small 
mirror is permanently fixed in front 
of the wide angle lens to reflect the 
image on the film in reverse. A com
plete 360-degree image requires a six-
inch length of film and the picture is 
taken in 15 seconds. Inasmuch as the 
capacity of the film magazine is 50 

Left — Dr. Back is 
demonstrating t h  e 
new crime camera. 
The box upon which
the camera rests con
tains a spring-motor
drive. The SOO-watt 
lamp throwing a 
vertical beam of 
light rests on the 
camera. Note mirror 
attached to camera. 

Right—this illustra
tion shows the new 
360 - degree camera 
being loaded prepa
ratory to the taking 
of a photograph. 
The film is con
tained in a daylight 
loading carrier. For 
the results see the 

next page. 

feet, it will be seen that 100 complete 
360-degree panoramic pictures can be 
taken with one loading of the camera. 

The photographs on this page show 
the camera and its internal construc
tion. At the top is a staged scene in
tended to stress the narrow beam of 
light thrown by the illuminator. But 
to get an idea of what the complete 
picture is like we recommend that you 
turn the page; then curl the open pages 
into a sort of cylinder and rotate this 
while looking up from beneath. As 
you turn the magazine you will see 
what the entire room looked like. 
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In the Spotlight of Science

Latest developments in the world of discovery


Westinghouse Photo 
You undoubtedly know that most of the large ships are driven by propellers 

fastened to shafts which connect directly with the engines, or through gears to 
those engines. The latest method of coupling Diesel engines to the propeller 
shafts is by means of electric couplings. The photo above shows one of the 
22 electric couplings being made by the Westinghouse Electric and Manufac
turing Company for eleven new United Merchant Marine cargo ships now 
under construction. The propeller is connected through gears to the outer wheel 
shown above. The Diesel engine is connected to the inner wheel. There is an 
air gap of one-quarter of an inch which separates these two units which, when 
desired, are linked together purely by electro-magnetic forces. Such electric 
couplings "cushion" the pulsations from Diesel engines and act as clutches, 
instantly to disconnect the engines from the gears and propellers. 

General Electric Photo 
People wondered what was going on when they saw this string 

of trucks which appeared to be pushing and pulling a huge structure 
on a 32-wheel trailer. What was actually happening is that the three 
huge trucks at the right of the picture were used as brakes to prevent 
the 75-ton transformer case from running wild down any of the hills 
between Pittsfield, Massachusetts (where the case was made), to the 
Grand Coulee Dam in eastern Washington (where it is to be installed). 
Notice that the truck in front is weighted down with steel rails to 
give the wheels greater traction. The transformer was made by the 
General Electric Company. A section four feet high was left off 
until after the case is placed in position at Grand Coulee Dam's West 
Powerhouse. 

How many rounds of 
ammunition is left? That 
is the question which 
confronts pilots of planes 
used in combat. The an
swer is immediately given 
if the airplane is equipped 
with one of the new 
"selseyn" indicators which 
tell pilots how many 
rounds of ammunition re
main in every gun e
gardless of its location. 
In the illustration at the 
left the flier sees he has 
500 rounds in each 30
calibre gun and .00 
rounds in each 50-calibre Fragments of fulgurite showing the hollow interiors. A ful
machine gun. gurite is formed when a bolt of lightning strikes sand. The hollow 

General Electric Photo interior is produced by a sudden expansion of gases. 

Dr. Edson S. Bastin, Chairman of the Biology Department, University of Chicago, 
pointing to a 23-foot specimen of fossil lightning. At the extreme left is Dr. George 
S. Monk, who discovered the specimen in Ludington State Park, Michigan, on the 
site shown below. 

Dune 

Original 
Position of 

Fulgurite -fragments all found

in an area 2o x loofh.


University of Chicago Photos 
If lightning should strike an area of sand, the heat of the gases melts and fuses 

the grains of sand into a long snakey tube composed of a dark grey substance 
similar to glass. More than 40 fragments were matched and cemented together 
to form the complete fulgurite shown in the top picture. 

1A Terzi Pbrta 
This is a picture taken with the 360-degree camera described and illustrated on the previous page. By curling the magazine into a cylinder you can look all around the room in which the "crime" was committed. 
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Letters to the Editor


An Interesting Game 
Editor: 
The Hollidaysburg Junior High 

School Science Club held an interest
ing Christmas meeting. 

A talk was given on the growth of 
mistletoe with a short history and le
gends concerning it. A similar talk 
was given on the poinsettia plant. 
Mistletoe from Texas and a poinsettia 
plant as illustrative material made the 
talks more interesting. 

A "baseball game" with questions 
pertaining to science was then played. 
The group was divided into two teams, 
each team selecting its own name. The 
Cincinnati Reds played the Yankees. 
Three chairs were used as bases. Each 
player "at bat" selects a previously 
prepared question on science. If the 
question is answered correctly, the play
er goes to first base, if not, he is out. 
The next successful contestant goes to 
first base; the person on first going to 
second. When bases are full the next 
successful player goes to first, the one 
on third returning to his seat and win
ning a run for his side. This con
tinues until a side misses three ques
tions or has three "outs." The next 
side is then up to choose questions. A 
scorekeeper keeps the record of hits, 
runs and outs on the blackboard. 

Grace Fitts, 
Sponsor. 

Hollidaysburg Public Schools, 
Hollidaysburg, Pa. 

A Popular Fair 
Editor: 

The Vocational Science Club recently 
sponsored a Science Fair at the Granite 
City Community High School, Granite 
City, 111. This club is affiliated with 
the St. Louis Junior Academy of 
Science as the W. A. Noyes Chapter 
and also with the Illinois Junior 
Academy. 

I am sending you some photographs 
which were taken during the Fair. 
(Photos appear on page 16—Ed.) The 
good humor engendered by the turtle 
race caused everyone to engage in the 
other events with enthusiasm. The 
glass blowing room, for example, was 
crowded during the entire evening. 
In preparation for this event, glass 
tubing was cut into desired lengths and 
the burners placed in readiness. There 
was one student instructor for each 
group of eight burners. After the 
instructions were given to any who 
wanted to try their hand at glass blow
ing, the visitors were permitted to blow 
for several minutes. Then a signal 
to move on was given and another 
group entered the room. 

There were demonstrations with dry 
ice, invisible inks, photography, biology, 
guinea pigs, large, small and spotted, 
(which are being raised by a boy whose 
hobby is to rear them for medical 
purposes). Then there was a steel 
exhibit including a model blast furnace, 
patterns, castings, steel structures and 

information about heat treatments. 
Also there were many other items, too 
numerous to mention in a short letter, 
but they included foods, clothing, classes 
in modern defense and geology exhibits. 

If the 1940 Science Fair of Granite 
City contributed something of pleasure 
to each visitor, something of joy of 
work well done to each participant, 
something of an interest in, and an 
appreciation for the accomplishments 
of science and scientists, it will more 
than have fulfilled its purpose. 

If the enthusiastic reponse of the 
visitors was any criterion, this Fair 
was a success. 

Mabel Spencer, 
Sponsor. 

Granite City Community High School, 
Granite City, 111. 

We are sure it did—and sure it 
was.—EDITOR. 

THE WEEQUAHIC Science Observer 
Editor: 

At the suggestion of Mr. Max J. 
Herzberg, principal of Weequahic High 
School, Newark, New Jersey, we are 
sending you, under separate cover, a 
copy of the Weequahic Science Ob
server. 

We, the editors, would be highly hon
ored if you would kindly review the 
magazine in your SCIENCE OBSERVER. 

Mariette Barkhorn 
Joel Hemmendinger 

Weequahic High School, 
Newark, N. J. 

This is a very creditable job and 
you are to be complimented on your 
work. The SCIENCE OBSERVER main
tains a file of school magazines with 
the hope that in the not too remote 
future we can be made of some of the 
material contained within their pages. 

—EDITOR. 

A Radio Program? 
Editor: 

Why doesn't The American Institute 
have a program on the air? This would 
attract many listeners and students 
would participate. Such a program 
could be classed as a public service, 
and I am sure the broadcasting sta
tions would be willing to cooperate. 

We are planning our Science Fair 
project and also conducting research 
in the field of Hydroponics. We thank 
you for the many benefits we receive 
from your organization. 

Murray Shainis, President 
Highbridge Science Club. 

Bronx, N. Y. 
A science program has been arranged 

for coast to coast presentation. Un
fortunately, it seems that the time on 
radio chains is taken up by paid com
mercials and so fur we have been un
able *o negotiate for radio time which 
would he convenient to students and 
others u'ho tooiild be asked to partici
pate in this program. Such a, pro
gram, to be of real value, should have 

a period set aside weekly. Many mem
bers of American Institute Science and 
Engineering Clubs have appeared on 
special broadcasts from time to time. 

—EDITOR. 

Biology Club Song 
Editor: 

Here's the song with which our 
Biology Club opens its meetings. 

The tune is to the, "Love Bug." 

The Biology Bug will bite you if you 
don't watch out 

If he ever bites you, you will sing and 
shout, 

0 you gotta get out and find a snake or 
worm or other bug

That's the study Biology.
The Biology Bug will bite you if you 

don't watch out 
If he ever bites you, you will sing and 

shout, 
You gotta, cut me apart and see just 

what makes me live 
That's the study Biology. 
You can't eat, you can't sleep 
You'll go buggy. 
You'll see webs no matter where you go,
If someone wants to know why you're 

buggy
You'll answer, "Learn Biology and 

you'll be that way too," OH! . . . 
The Biology Bug will bite you if you 

don't watch out 
If he ever bites you, you will sing and 

shout, 
Oh it's great and it's grand to be one in 

the land of plants and butterflies, 
That's the study Biology.

William Pahlen, President 
Biology Club. 

St. Wendelin High School, Pittsburgh, 
Pa. 

This was omitted from our previous 
issue becuase of space lii)iitations. 

—EDITOR. 

Aids for Science Clubs and 
Teachers 

(Continued from page 8) 
are available to all American Institute 
Clubs. Express charges for these photo 
shows are paid by The Institute both 
ways. 

Also available from The Institute are 
samples of diatomaceous earth, made 
possible by the Johns-Mansville Com
pany (Instruction for handling ap
peared in our January 1940 issue). 

All requests from teachers must be 
on school stationery. Each request 
must be on a separate sheet and must 
be signed. Manufacturers insist that 
requests be sent individually and there
fore cannot be in blanket order form. 

Make your wants kown to editor of 
the SCIENCE OBSERVER; also tell him 
what you have to offer or swap. He 
will do the rest. 

Your editor wishes to express his 
appreciation to Prof. Mervin E. Oakes, 
Queens College, for his assistance in 
preparing this data. 
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Electrometric

Determination


of pH


By Sigmund Lasker and 
Richard Zimmern 

of the Chemistry Club, Bronx High School of 
Science, sponsored by Charles Tamer, Faculty 
Adviser. Lecture and demonstration given at the 
recent American Institute Science and Engineer-

Sigmund Lasker, student at the Bronx High School of Science, demonstrating the electro- ing Clubs' Science Congress, New York.
 The vials metric determination of pH at the recent American Institute Science Congress.

at the left were first used to illustrate the importance of precise determinations of pH by 
the usual color indicators. This apparatus is not as complicated as it might seem at 

first glance. The diagram at the bottom of this page gives the details. 

" A CIDITY and alkalinity have long; 
**• been recognized as important 

factors in practically all branches of 
research and industrial work. Sugar 
manufacturers, electroplaters, agricul
turists, bacteriologists and workers in 
many other fields have studied the ef
fects of these reaction conditions. They
have found that the corrosion of metals,
the growth of various bacteria and the 
yield and quality of products in numer
ous industrial processes all depend on 
maintaining definite values of acidity 
or alkalinity." The extent of acidity or 
alkalinity of a solution is its hydrogen 
ion concentration and referred to here
after as pH. 

The principle of making pH measure
ments (electrometrically) is based on 
the fact that solutions of different de
grees of acidity or alkalinity have dif
ferent hydrogen ion concentrations 
which affect the voltage of electrodes 
placed in them. One such electrode is 
the hydrogen electrode. It is sensitive 
to a 1000th of a pH unit which is about
100 times the sensitivity of any chemi
cal color-change indicator. This ex
treme sensitivity makes it particularly 
adaptable for the most accurate work 
in pH. It can also be used in intensely 
colored and opaque solutions since the 
measurements do not depend upon the 
transparency of the solution, as they 
do when using color-change indicators. 

However, there is a serious disadvan
tage in the use of hydrogen. The elec
trode cannot be used in oily solution be
cause the hydrogen will react with the
oil to form a very viscous hydrogen
ated oil. 

A commercial meter of the type to be 
described costs more than $200. We 
therefore decided to construct one from 
the material that was on hand; this 
took about a year to develop. 

Hydrogen gas from Kipp generator 
(A) is made by reacting arsenic-free 
zinc with pure hydrochloric acid. The 
hydrogen is then passed through a solu
tion (Ba) of potassium permanganate 
to oxidize any metals present, then 
through pyrogallic acid (Ba) to remove 
the oxygen and finally through dis
tilled water (Bi) to wash it. It is then 
passed into the electrode (C) where it 
is absorbed on a piece of platinum foil 
which is coated with finely divided par
ticles of platinum. This foil is made by 
connecting a piece of platinum foil to 
both the negative and positive poles of
1 or 2 dry cells (latter in series) using
platinum wire below the surface of the 
electrolyte, which is 1% platinic chloride
in water. Current is maintained for 
about five minutes. The negative pole 
will become blackened at this time. 
Pour off the platinic chloride solution 
and replace with water slightly acidi
fied with H2SO4. Maintain current for 

about one minute. This completes the 
treatment of the platinum. This elec
trode acts as if it were made entirely 
of hydrogen. The unit is placed into 
the solution whose pH is to be deter
mined. The hydrogen on the surface of
the platinum foil must be in direct con
tact with the solution, hence the foil 
will be slightly below the open-ended 
bottom of the tube (C).

If hydrogen is bubbled over for about 
l/z hour there will be an equilibrium 
between the ions in solution and those 
forming at the platinum. This equilib
rium varies with the ion concentration 
of solution and temperature; (allmeas
urements are made at 25°C). This 
platinum electrode will act as the nega
tive pole of a "dry cell". Units C, D 
and X will form the entire "dry cell" 
whose voltage will depend upon the 
pH of the electrolyte (X). D is the 
positive pole of the dry cell. To make 
this, fuse a piece of platinum wire into 
the bottom of a test tube six inches 
long. Into the bottom of this test tube 
place a small quantity of clean mer
cury (about >4 of an inch). On top of 
this nut the calomel paste. This is a 

(Continued on page 18) 

The diagram above illustrates the entire set-up for the Right—circuit for making measurements. The two black 
electrical determination of the hydrogen ion concentration lines at the top represent the battery. "X" in the diagrrm POTENTIOMETER 
of liquids. AH of the parts and their functions are de- above is inserted between the two black lines at the CIRCUIT 

scribed in the text. bottom of the galvanometer circuit. 
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Spectacular Demonstrations 

Enliven Science Congress 

Photo A—Miss Theresa Zinghini assisted by Miss 
Helen M. Boley (Chem Squad, Girls' Commercial 
Higrh School) demonstrate the increase of sound 

with a properly tuned resonating chamber. 

Photo B—Matthew Cohen (Science Club, Town
send Harris High School) plays four notes on a 
photoelectric organ. He built his own amplifier. 

THE February issue of this maga
zine contains some photos and the 

complete list of those who won prizes,
received Honorable Mentions and Cer
tificates of Participation in the Annual
Science Congress of The American In
stitute Science and Engineering Clubs, 
held in New York on December 26 
and 27. 

A Science Congress is a student ac
tivity, similar in many respects to the
annual meetings held by the American
Association for the Advancement of 
Science. At these Science Congresses,
members of groups affiliated with The 
American Institute Science and Engi
neering Clubs present their lectures 
and demonstrations to other students 
and adults. During the last Congress,
the six lecture rooms in the American 
Museum of Natural History (where
these annual meetings take place), were
packed to capacity. Science Congresses 
are student functions. There are no 
teachers on hand to call the meetings 
to order, although teachers, scientists, 
or professors may be among the audi
ence to evaluate the lectures and credit 
the student demonstrators on the basis 
of the ability, accuracy, originality and
technical skill of each participant. 

Commenting upon this Science Con
gress, Dr. A. C. Parmelee, President of
The American Institute of the City of
New York said, "There are 717* science
clubs, affiliated with The American In
stitute, membering about 30,000 stu
dents. 

"With the originality of thought and
harmony of purpose which these stu
dents display, America need never 
dread the future or fear for the wel
fare of its youth. The orderly procedure
of these Congresses, with students act
ing as chairman, lecturers, demonstra

*Since this statement was made the number 
of clubs affiliated with The American Institute 
has increased to 735. 

tors and inventors, proves that the 
youth of today can be entrusted to carry
on the momentous affairs of this Nation 
tomorrow and in traditional American 
fashion." 

As promised in the last issue, addi
tional photographs of the latest Science
Congress held in New York appear on 
these pages. But Science Congresses
similar to this are held in other parts of
this country in Science Centers which 
have been established for just such a 
purpose. We are hopeful, therefor, that 
those who take on the task of photo
graphically covering the Science Con
gresses and Fairs throughout the coun
try, will study these photographs and 
attempt to get results somewhat simi
lar. Naturally, this task will keep the
photographer on his toes because he 
must be present at the psychological 
moment when the spectacular part of 
the demonstration takes place. This is 
much easier at other Science Centers 
than it is at New York where the meet
ings are held in six separate rooms on 
two floors of the Museum building. 
Nevertheless, worthwhile pictures can 
can be taken at all Congresses so we 
are hopeful that Science Centers will 
send us properly captioned pictures to 
document and highlight their activities. 

Another point we would like to stress
at the present time is that many of the
demonstrations presented at these 
Science Congresses or many of the ex
hibits made for the Fairs are worthy 
of articles in the SCIENCE OBSERVER. 
If you are in doubt as to whether the 
item upon which you or your club has 
been working would make feature ma
terial, why not write to the Editor and
tell him the nature of the project
upon which you have spent much time
and research. The mere fact that you 
have never written for publication be
fore need not prevent you from doing 
so now! The sketches which you may 

Photo C—Alan Goodman (right) assisted by William Griffel (Aeronautical So- Photo D—A brilliant lecture "The Work of Scientists in our Vicinity" 
ciety, High School of Science) lectured upon airplane wins design using the was cooperatively given by the Misses Minna Schaffer, left, and Jane 

homemade wind tunnel. McKeon (Chem Squad, Girls' Commercial High School) 
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Annual Science Symposium, Presented by The American Institute
Science and Engineering Clubs, is marked with striking displays 
and interesting lectures in a two-day meeting at the American 

Museum of Natural History 

be called upon to furnish with your 
article can be crudely simple. They 
need not be inked nor do you even need 
a ruler. Just get your sizes and facts 
correct; our own artists will take care 
of the finished diagrams which will 
finally appear in the pages of this 
magazine. Other articles, appearing 
in the current issue, are illustrative 
of the sort of material which is wanted. 
There is only one point to remember. 
Do not submit "textbook material." 
Other students have access to the same 
textbooks. Originality of thought or a 
modification of usual methods to pro
duce better results are the important 
requirements. 

Science Congresses similar to the one 
photographically illustrated here (and 
also discussed in the February issue of 
this publication) are conducted also at 
Rochester, Syracuse, Buffalo, Florida, 
Maryland, Delaware, District of Colum
bia, Kansas, Minnesota, Nebraska, Mis
souri, Texas, Oklahoma, South Caro
lina, Iowa, Virginia, North Carolina, 
Mississippi, Indiana, Illinois and Ken
tucky. 

Dr. Karl F. Oerlein, Chairman of the 
Fair Committee of the Pennsylvania 
Junior Academy of Science advises us 
that the Second Annual Junior Science 
and Engineering Fair will be held at 
the Buhl Planetarium from May 2 to 
17. (This is The American Institute 
Science and Engineering Club Center 
for Western Pennsylvania.) 

First as a Congress, the next year 
as a Congress and Exhibition and this 
year—the third for this Science Cen
ter—a combination Congress, Exhibi
tion and Photographic Salon illustrates, 
without further comment, the remark
able progress made by our Oneonta 
(New York) Science Center under the 
direction of Mrs. Madeleine Frink Cou
tant. The event will be held Saturday, 
April 26. 

Mr. Gordon M. Dunning, Director of 
the Middletown (New York) Science 
Center, advises us that the Fair for 
that territory will be held on Satur
day, April 5. 

Those of our readers within traveling 
distance of these Science Centers should 
make every effort to meet other club 
members and see what they are doing. 

At the lucent New York Science Con
gress and during a lecture by Miss 
Theresa Zinghini, assisted by Miss 
Helen M. Boley (Photo A), of the Chem 
Squad, Girls' Commercial High School, 
on the subject of "sound proofing," the 
topic of boiled shirts for the musicians 
was brought up. This matter fired the 
imagination of a newspaper reporter 
who played it up in a story which was 
carried in newspapers from coast to 
coast. 

A whirling disc, perforated with 
holes in front of which he held a photo
electric cell and in back of which is 
a source of light, was used by Matthew 
Cohen (Photo B) of the Science Club, 
Townsend Harris High School, to illu
strate his lecture demonstration en
titled "The Production of Music Elec
tronically." This student also demon
strated an electric or°ran in which the 
tone was controlled by condensers in 
the circuit of the "oscillator." 

An entirely new style of fighting air
plane was exhibited by Alan Goodman, 
assisted by William Griff el, (Photo C) 
of the Aeronautical Society of the High 
School of Science. Torpedoes released 
through special trap doors are carried 
in the pontoons of this plane. 

Spectacular demonstrations with Tes
la and Oudin coils marked the demon
stration given by David Black, assisted 
by Robert Clements (Photo H). These 
students are members of the Engineer
ing Club of the Richmond High School. 
All of these groups, of course, are affi
liated with The American Institute. 

Photo E—Cecil Lubitz, assisted by Nathaniel 
Roossin (not shown), (Science Club, Eastern Dis
trict High School), completed their lecture "in 
a blaze of glory." The subject "Extraction of 

Metals by Thermite Process" 

Photo F—Hundreds of slides made at a cost of 
only one cent each were used by the Misses Jean 
Carissi (left) and Marjorie Bussemi (Willoughby 
Science Club, Junior High School No. 162) to 

illustrate their explanatory talk. 

D , , . „ A ».-•., ,ra«ted: bv Harvey Austrin used this array Photo G—Herman Austrian assisted by Harvey Austrin used this array 
Photo G-Herman Austrian assisted by( ™ . ™  ̂  ""^Lj" t a J  k a n  d d e m  o n  - and Operation of Tesla and Oudin Coils" was built entirely by David 
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C l u b B r i e f s

The Science Observer is the Official Organ of The American 

Institute Science and Engineering Clubs. This chain of clubs 
numbering many hundreds of active junior scientists, operating 
from coast to coast extends even beyond the confines of these 
United States. Reports of the activities of the various clubs are 
sent to the Editor of this publication regularly by the corresponding 
secretaries. Unfortunately, limitations of space prevent devoting 
more than a few words to each. 

To those clubs whose activities are not listed, we offer our 
apologies. Nevertheless, we suggest you keep the editor informed 
of your operations. An occasional brief note may convey an idea 
to a member in a far-away city. If of general interest, it will be 
published. 

So, on your calendar of procedure include "Send Report to 
Science Observer"— and do it! 

* Name at end of each brief indicates Club Sponsor, 

Turtle racing, an entertainment staged by the Vocational Science Club, 
Granite City Community Hi^h School (Granite City, 111.), was enjoyed by 
young and old. The small painted turtles are put in the center of the inner The Washington Irving Science Club of Wash-	 circle. The one first to cross the outer ring wins. ington Irving High School (.Tanytown, N. V.) is 

divided into separate groups according to the in-
The Rich Hill High School Science Club (Rich carries it through to a successful conclusion. terests they profess. At each club meeting, one 

of these groups entertains the others by putting Hill, Mo.) is looking forward to the spring meet- * Miss Cu--tib Carter, Science Teacher 
on a demonstration. Each group has a project ing of the Missouri Junior Academy of Science 
which it exhibits at the Annual Science Club which they hope to attend. Repeatedly, you have heard that the activities 
Assembly. ' Marcus Mitchell, Principal and Science Teacher.	 of The American Institute extend even beyond 
* E. W. Flickenger, Science and Biology Teacher the geographical confines of these United States. 

The Science Club of Morrisville—Eaton Central In this report we announce the affiliation of the 
The Bio-Chem Club of the Johnson City High High School (.Morrisville, N. Y.), has a program Hamilton Y.M.C.A. Boys Science Club at Hamil-

School (Johnson City, $. Y.) staged a large ex-
in. nature. It is looking forward to a trip, fortunate in that it has many hundred dollars 
of varied interests, both electrical and chemical ton, Ontario, Canada. This club is particularly 

hibit last spring in conjunction with class and 
school demonstrations. They report that more than tn masse, to Syracuse for the Science Congress worth of microscopes, chemical and electrical ap
1600 people visited the Science Department on to be held there April 5. paratus. As a means of augmenting their finan
one evening. * Gaylord Fields, Science Teacher	 cial position, the club runs a lunch counter once 

a week at the "V" for additional funds. They 
* Edith M. Carpenter and Elfa Shaul, respective-	 have a parent's night twice a year. 
ly, Head of Science Department and Biology There are 155 students—106 boys and 49 girls— 
Teacher enrolled in the Inter-High Science Club of the	 * Kenneth J. O>x Director of Crafts and Interest 

Rochester Schools. This club is sponsored by Groups 
Mr. Harry A. Carpenter who, incidentally, was .' Or Why Club members at Hurlock High this year's recipient of a Fellowship in The School (Hurlock, Md.) work on projects indi-	 The Canajohanc High School Science Club 

vidually. Last year they staged a very successful American Institute in recognition for his many	 (Canajoharie, N. V,), advises that "membership 
Science Congress. They expect the congress this years of devotion to the teaching and promotion	 and participation in our club is strictly limited to 
year to be even better. ut science (see page 20 of the present issue).	 those capable and deserving." This club aims to -Mr. Carpenter also is director of The American promote scientific knowledge and experience among * -Miss Helen Warren, Science Teacher I nstitute Science Center at Rochester, X. Y.	 the best student scientists in the school and has The activities of the club are planned to interest The Science Club of the Staten Island Academy the group as a whole and smaller groups apply five instructors as sponsors. 
(Staten Island, N. Y.) reports that their club * Messrs. Ayres, Brand, Douglas, ] )wyer and 
has been in existence "since the beginning of The themselves to specialized research. Schuler, Instructors. 
Institute program." We are as proud t<> have 
them as they seem to l»e in their constant affilia- The Science Club of Sitttun High School (Sut
tion.	 lon, Nebraska) has been specializing in building Alpha Bata Kappa, of Cedar Falls High School 
* M. D. Cunningham, Assistant Headmaster radio sets, model airplanes and in photographic	 (Cedar Falls, Iowa), is actively engaged in 

activities. This club has just been formed and building models, projects, etc., for exhibition at 
The Biohttv Club of Bayside High School has not yet made its plans for Science Fair ex- the Annual Convention of the Junior Academy of 

(Bayside. X. Y.) has an elaborate program, con- hibits and other activities.	 Science of Iowa, which is affiliated with the Iowa 
sisting of slide staining, skeletal transparencies, * Glenn R. Yont, Science Instructor	 Academy of Science and The American Institute 
nutrition experiments, rat maze experiments, chart	 Science and Engineering Clubs. 
making, and model making. The Amateur Science Club of Mahoningtown,	 * John Bliese. Science Teacher 
* Max Shectman, Laboratory Assistant in Biology Pennsylvania, an independent unit, is interested 

mostly in chemistry and conducts many experi- The Iowa City High School Science Club (Iowa 
The Sedes Sapientiae Science Club of St. ments in the field of science. City, Iowa), is working hard this year upon two 

projects, acoustical mirrors and a Cotrell dust Xavier's Academy (Providence. R. I.) report that * Wiliara E. Wcitz, Sr. 
eliminator, both of which it expects to exhibit at they are adding a camera division (a club within 

The Amhcrst High School Science Club (Ara- the Annual Convention of the Junior Academy of a club) to their science group. Science of Iowa (see report above). * Sister Mary Constance, R.S.M., Head of Science herst, Virginia), stresses individualism. Each 
Department	 club member selects his or her own topic and Charles S. Trachsel, Physics Instructor 

Some of the members of the Food Class I at the Granite City Community Before making this model of an oil well. exhibited at the Fair at the 
High School are here shown displaying posters which they used to Granite City Community High School. Ai Anthony Simshauser and James 
illustrate their talks on food principles. Other members of the class Green visited the Centralia Oil Fields for local color. Members of the 
served visitors to the Fair, sponsored by the Vocational Science Club. Vocational Science Club are examining the exhibits. See letter on page 12. 
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Sulphur Dioxide

as a Refrigerant


By Baruch Blumberg 
of the Chemistry Club of Far Rockaway High School 

sponsored by Dr. Lotti Grciff 

As one of the prize winners in the recent 
Science Congress held in New York, student-
Scientist Blumberg was awarded a trip to the 
plant and laboratories of the General Electric 
Co., Schenectady, N. Y. This article is de
scriptive of the apparatus which was used in 

the lecture demonstration.—Editor. 

A  the Science Congress of the T
American Institute Science and 

Engineering Clubs held at the Museum 
of Natural History during Christmas 
Week, 1940, I demonstrated the use of 
sulphur dioxide as a refrigerant. 

Sulphur dioxide (S03) has been used 
in home refrigerators because of its 
ease of liquefaction. It is easily lique
fied by pressure; only 3 atmospheres 
being required. The amount of heat it 
absorbs, 80 calories per gram, is ade
quate for the cooling of the average 
home refrigerator. However, in recent 
years, various organic compounds such 
as "Dichloro-tetrafluoro-ethane" and 
"Freeone" have supplanted sulphur 
dioxide, because they are odorless, 
non-poisonous and have acceptable 
liquefying temperatures. In the appar
atus I constructed for the demonstra
tion, I prepared liquid SO= and used 
it to freeze a small quantity of water. 
Many who have home laboratories will 
be able to duplicate this experiment; 
it requires only a small amount of 
equipment and a little time to construct 
the apparatus and use it. 

Frequent reference to the accompany
ing diagram will make it easy to fol
low the directions. 

An explanation of the apparatus as 
a whole is given first. Dilute H2SO. 
(1:4) is dropped from the separatory 
funnel on the sodium bisulphite in the 

GENERATING FLASK 

P r i z e w i n n e r

Baruch Blumberg

and his experi


mental set-up.


flask. The gas flows through the de
livery tube to the liquefying chamber 
(marked "D" in the diagram) which is 
surrounded by dry ice, and thence, as 
a liquid, into the freezing chamber. 
The SCs a liquid at the bottom of the 
freezing chamber, now evaporates and 
leaves through the shorter tube and 
flows black into the liquefying chamber 
to be used over and over again. As 
a result of the evaporation in the 
vial at the bottom of the chamber 
the water is frozen. The delivery tube 
(a-b) is connected to a T-tube which 
leads the gas first into the potassium 
hydroxide (KOH) solution (marked A 
in diagram), where the air is forced 
out and any SOi is absorbed by the 
KOH solution, and then into the pres
sure bottle (marked B in diagram). 

The following parts of the set-up 
might cause difficulty. Many home 
chemists do not have the fortune to 
own a separatorv funnel. They can con
struct one adequate for this experiment 
in the following manner: Connect a 
short-stemmed thistle tube with rubber 
tubing to a tube going through one of 
the holes in the rubber stopper of the 
generating flask, as noted in Fig. 3. 
A pinchcock on the rubber tubing will 

control the flow. The construction of 
the liquefying unit also brings up diffi
culties. The bottle in which the dry ice
is held is the type in which many house
hold disinfectants, i.e., Clorox, Rose-X, 
etc., are sold. It is long and cylindrical 
with a narrow, short mouth. I found 
this type convenient; if it is not ob
tainable, other types of bottles may be 
used. To remove the bottom of this 
bottle, the method which I found suc
cessful was as follows: a string is 
soaked in alcohol and is tied around the 
bottle at the point at which it is de
sired to break it. In adjusting the 
string it is important to see that the 
string is on straight, that there are 
no large bulges and that the knot is 
made very small to produce even burn
ing. When the cord is correctly ad
justed it is lighted. When it stops burn
ing the heated part of the bottle is 
dipped into cold water. If done correct
ly the bottom will fall off immediately.

The central portion of the liquefying 
unit, labelled "D" is a bulbed drying 
tube. If one of these is not available, 
a long test tube, drawn out at the end 
and filed off as indicated in the Fig. 2, 
will do. 

Be sure to heat-insulate the bottom 
of the freezing test 
tube from the base of 
the stand with asbes
tos or other suitable LIQUIFYING CHAMBER 

b 
DRY ICE 

CLAMP 1 

POINT 

FREEZING _ 
CHAMBER 

H,0 V IAL 

DRAW 8. 
CUT HERE 

THISTLE 
TUBE 

CLAMP 

material. 
The original exper

iment calls for mer
cury in the pressure 
valve (B), but since 
mercury is expensive 
and at least a pound
of it is needed, a sub
stitute can be found 
in the use of water. 
A large jar with 

(Cout. on page IS) 

C 

PRESSURE 
VALVE FIG 2 

£_ _ _
r IP- -3

The diagram at the left il
lustrates the apparatus 
which was used for the 
liquefaction of sulphur di

 oxide, in turn used to freeze 
 water. 

SCIENCE OBSERVER • MARCH • 17 



Electrometric Determination of pH

Continued from page 13 

heavy paste made by grinding in a 
mortar about 150 grams of calomel with 
about one ounce of mercury, the idea 
being to saturate the calomel with the 
mercury. Molar (normal) KC1 is added 
while mixing. About the same quantity 
of calomel paste is put into the bottom 
of the test tube as the amount of mer
cury used. The test tube is closed with 

RESERVOIR 
>~ FOR 

M KCL 

PETCOCK 

M KCl 
, SATURATED 
WITH Hq Cl 

TAPERED TIP 
FILLED WITH 

GELATIN I 

CALOMEL / 
PASTE i 

"MERCURY %S 

CALOMEL CELL 
This diagram illustrates the construction of the 
calomel cell, described in detail in the accompany

ing text. 

a one hole stopper into which is fitted 
a separatory funnel to the side of which 
is attached a glass tube aboutfive mil
limeters in diameter bent as illustrated 
in the diagram. 

The lower end of this side arm of 
glass is bent back on itself, drawn 
out to a tip and then cut off leaving an 
opening about the size of the end of 
an eye dropper. This tube is inserted 
into a 50'f hot solution of gelatin in 
water. It is then removed and the gela
tin is allowed to harden, after which 
the test tube and the arm on the side 
is filled with a solution of potassium 
chloride saturated with calomel. The 
molar solution of KCl is the conductor. 

Wires connect from C and D to a 
combination decade box and Wheat
stone Bridge shown at E. The two leads 
from the resistance measuring unit 

WHEATSTONE BRIDGE

CIRCUIT


This circuit can be used to measure the resistance 
of the solution. "X" in the lower left leg in
dicates where the unit shown on page 13 is to be 
connected. The parallel marks in the lower right 
leg of the Wheatstone bridge circuit indicate the 

position of the battery. 

Sulphur Dioxide as a Refrigerant 
Continued from, page 17 

about a liter capacity is used and 
arranged as noted in the diagram. The 
pressure of the SO2 on the surface of 
the water forces it up the tube and 
out into the container marked "C" in 
diagram. When a vacuum is present in 
the set-up upon the liquefying of the 
gas, (the SO= as a liquid occupies much 
less volume than as a gas, the pressure 
is greatly lessened and a partial vac
uum exists), the water is sucked back 
into the pressure bottle (B). Always 
keep "C" above the bottom of the long 
tube in "B" or a siphon will form and 
the water will flow out of B automati
cally.

Dry ice (solid CO;) is recommended 
for use in the liquefying unit, because 
an ice and salt mixture does not cool 
rapidly enough. If available at all, dry 
ice should be used; results are not to 
be depended upon without it. 

Now that the apparatus is set-up 
satisfactorily we can operate it. About 
an ounce (by experiment you will find 
the correct amount of chemical to use 
in your own set-up) of sodium bisul
fite is put in the flask (250 cc.) and 
approximately 20 cc. of dilute sul
phuric acid is put in the separatory 
funnel. Clamp 1 is open, clamp 2 is 
open but clamp 3 is closed. About three-

quarters of the acid is permitted to flow 
into the flask, then stopped. Then when 
the effervescence becomes less violent, 
the rest of the acid is added. When the 
bubbling in bottle "A" becomes slower, 
clamp 2 is closed and clamp 3 opened 
simultaneously. Meanwhile the gas has 
been liquefying and evaporating auto
matically and the water in the vial is 
being frozen. It is possible to get the 
vial of water out of the test tube by 
attaching a clamp at point x, opening 
clamp 1 and 2, and forcing the SO-j 
out of the test tube and by heating 
with hot water. The cork of the test 
tube is now worked free and the vial 
removed with a pair of forceps. 

The similarity between this set-up 
and a modern mechanical refrigerator 
can be seen if one realizes that the dry 
ice serving here as a liquefying agent 
represents the compressor and con
denser in a home refrigerator. All the 
other parts of this experimental set-up 
have their corresponding parts in the 
refrigerator, as can be seen from the 
accompanying diagrams. 

NOTE:—Be careful in your use of SO= 
as it has a very irritating odor and 
is poisonous. 

terminate at the galvanometer. The 
other side of this decade box is con
nected to one dry cell. However, the 
experimenter could use either the 
Wheatstone Bridge circuit or the po
tentiometer circuit connecting the wires
from C and D to the position marked 
X in the former or across the open 
terminals shown at the bottom of the 
potentiometer circuit. The polarity is 
very important, so make sure that the 
lead from the platinum electrode goes 
to the negative side of the measuring 
instruments. 

HYDROGEN 
INLET 

- COPPER 
CONDUCTOR 

PLATINUM 
COATED 

WITH BLACK 
PLATINUM 

HYDROGEN ELECTRODE 

Detailed construction of the hydrogen electrode 
is given here. Note that the platinum plate ex
tends slightly below the open bottom of the test 

tube. 

P is a galvanometer which indicates 
balance between voltage of unknown 
cell and standard cell (G) which sup
plies balancing voltage.

When the apparatus is arranged as 
in the diagram we are ready to meas
ure the voltage which can be changed 
into pH units by the linear function: 

E— .2822 
pH = 

.0591 
E being the observed voltage. 
By using either the potentiometer 

circuit or the Wheatstone bridge we 
draw very little current from the cell, 
which is important if the equilibrium 
is not to be disturbed. 

On our Cover 
TNSPIRED by the editorial in the 

•L previous issue of the Science Ob
server, Wallace Cloud, brilliant 14
year-old member of the Crucible 
Chemistry Club, Grover Cleveland
High School, decided to take advan
tage of the facilities offered by the 
new American Institute Laboratory
and investigate the commercial pos
sibilities of garbage. He is shown 
on our cover collecting oils, fats and
other usable material from samples
of garbage. 
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• • I Right—working upon the 
Section of the Third Floor (above) with the Radio Department and Photo- power-sander. The labora
graphic Division at the rear and Second Floor with Hydroponics and animal tory has full workshop fa-
cages at the rear (actually the front) of the new American Institute Science cilities. 

Laboratory established for its Club members. 

The American Institute's Own Laboratory 
"A dream at last come true" is our 

new science laboratory which occupies 
two floors of the Building at 310 Fifth 
Avenue, New York. Here, members of 
organizations affiliated with The Amer
ican Institute Science and Engineering 
Clubs can take advantage of the facili
ties of the Laboratory and work upon 
their own projects without jurisdiction 
or control. The Laboratory furnishes 
all facilities including light and power 
without additional expense to any club 
member. 

Here, one will find a division devoted 
to hydroponics, animal cages for ex
periments in vitamin research, physics 
and chemistry apparatus, a radio work
shop, microscopes, a photo darkroom 

fully ventilated, and a shop for wood
working containing lathe, power-sander 
and other necessary tools and equip
ment. 

The American Institute is indebted 
to the International Business .Machines 
Corporation, Inc., for the space and 
facilities for this laboratory and to the 
Westinghouse Electric and Manufactur
ing Company for the equipment. 

The laboratory is not a showroom; it 
is intended for serious work by studi
ous-minded young scientists. It is de
signed to augment the workshop facili
ties of schools and not to replace them. 
It is open daily from '.i A.M. to 9:00 
P.M. and on Saturdays and school holi
days. Take advantage of its facilities. 

J I 

— i, ', ..iBJaH-'Tsa 

-tmrna •OM ii 
W
1 

fed*

JJ 
Through this special safety glass 
door one can see what is going 

on in the darkroom. 

Right—making micro slides from 
cultures in the petri dishes. 

Above—the darkroom is equipped with chemicals, trays, en
larger and is made comfortable by a specially installed 

ventilator. 

Right—a small section of one of the two stockrooms where k
club members are in attendance and supply chemicals and 

equipment to those working in the laboratory. 
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Virus May Be Key to the Origin of Life 
oo 

Where the 
Textbook 

Leaves Off 
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LOWEST PRICES ON

LEADING MACAZINES
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It is now possible for you to secure 
The Science Observer and any of the 
following magazines at reduced cost! 
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YOUTH TODAY
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AMERICAN CIRL


READ THESE CLUB OFFERS CARE
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THE AMERICAN INSTITUTE 
60 East 42nd St. New York. N. Y. 

Dr. Wendell M. Stanley 

receives Gold Medal of 

American Institute for 

investigations into the 

tobacco mosaic virus. 

Harry A. Carpenter is 

a w a r d e  d Fellowship. 

American Institute club 

members are guests. 

Dr. H. C. Parmelee, President of The American Institute, presenting its 
annual Gold Medal to Dr. Wendell M. Stanley, while Mr. Harry A. 

Carpenter, Fellowship winner !ooks on. 

/ " 'HEMICALS which reproduce and Following a forcefully brilliant ad
*—' multiply just as do living cells ulti- dress by Dr. Thomas M. Rivers, Direc
mately may establish the key to the tor of the Hospital of The Rockefeller 
origin of life. This is the belief which Institute for Medical Research, who 
is held by those familiar with the re- presented Dr. Stanley for the award, 
search being conducted by Dr. Wendell Dr. Stanley addressed his audience and 
M. Stanley, who on February 6, 1941, told about his thrilling research work. 
was awarded the coveted Gold Medal A pioneer in the field of education by 
of The American Institute at the Hotel radio anil president for many years 
Pierre, New York City. of the American Science Teachers As-

Annually, at a dinner attended by sociation, Mr. Harry A. Carpenter was 
several hundred leaders in the various presented for the 1941 Fellowship of 
fields of science and industry, the 113- The American Institute by Dr. S. R. 
year-old Institute presents a Gold Powers, Professor of Natural Sciences 
Medal to the nation's outstanding and Administration Officer of the Bu
scientists and a Fellowship to the per- reau of Educational Research in 
son most influential in furthering scien- Science, Teachers College, Columbia 
tific thought through the press, radio University. Through his close associa
or in educational institutions. tion with thousands of students, Mr. 

Dr. Stanley, a member of The Rocke- Carpenter understands thoroughly the 
feller Institute for Medical Research, problems of youth. And as though to 
Princeton, N. J., five years ago isolated fortify some of the statements he made, 
and crystallized the virus responsible six members of The American Institute 
for the tobacco mosaic disease and Science and Engineering Clubs—prize 
established its purely chemical nature. winners all—were guests at the dinner 
Furthermore, he proved that not only and were presented to the assemblage 
was the chemical capable of transmit- by Mr. H. D. Lufkin. 
ing the disease to plants, but that it Copies of all addresses will be sent 
could multiply and reproduce on suit- without charge to scientists and edu
able environments. cators requesting them. 

Staff Photos 
Perhaps one of these brilliant students will win an American Institute Gold Medal in the vears 
to come. All are members of American Institute Science and Engineering clubs in the schools 
listed. Left to right: Roy Glauber (High School of Science, New York), winner of the General 
Science Award in the last Science Congress; Walter Zarse (Benjamin Franklin High, New York), 
Biological Award; Miss Rose Felsenstein (Abraham Lincoln High, New York); Miss Eva Flegen
heimer (Calhoun School, New York), both prize winners in last year's Fair; Robert Stahl 
(Bellarmine College Preparatory, San Jose, Calif.), Marconi Memorial Scholarship winner, and 
Baruch Blumberg (Far Rockaway High, New York), award winner in Physical Science in 

the last Science Congress. 

The Science Observer is a publication of The American Institute of

the City of New York—a non-profit-making organization devoted to


the promulgation of Science and encouragement of Industry



