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E D I T O R I A L S 

What To Do in Biology 
A short time ago your editor was asked "What 

problem can be given to students of biology which 
would engage their attention and which does not 
necessitate expensive apparatus or difficult re
search?" 

The answer is that there are thousands of prob
lems which need the services of students. To out
line but a few of them would require type space in 
a publication many times the size of this magazine. 
Let us take but one angle. 

Thousands have witnessed butterflies flitting from 
flower to flower in search of nectar. How many 
know that some of these butterflies have an ob
noxious odor while in others the smell is decidedly 
fragrant (mostly true of the males) ? Why does 
the butterfly choose certain plants upon which to lay 
its eggs? If those same eggs are transferred to other 
plants the caterpillar will feed upon a "foreign" 
vegetation in a great many instances. When the 
caterpillar is first hatched from its egg, why does 
it eat the empty shell? Then, as the caterpillar 
grows, it molts or sheds its skin usually about four 
times. Suddenly it changes to its pupa or chrysalis 
stage. Why does it undergo this transformation 
and at what point does the transformation begin? 
In this transformation one will find the different 
colors, markings and patterns of the butterfly. How
ever, the skin of the chrysalis shows some of the fea
tures of the butterfly. As a matter of fact Swam
merdam, the great Dutch naturalist of about two 
centuries ago, placed caterpillars ready to pupate 
into boiling water, removed the skin and revealed 
the immature butterfly underneath. How far back 
in the life of the caterpillar does this butterfly 
transformation begin? When given the proper 
temperatures, humidity or other factors, the butter
fly emerges from its pupa. What are these factors? 
What, for example, is the gummy substance which 
causes the wings to expand, then dries and cements 
the wing membranes together? Butterflies, too, are 
known to migrate. What causes them to do so? They 
cluster together in bands. Why? Some butterflies 
hibernate as adults and will go through the long-
cold winter. Others hibernate in the pupa form; 
still others as small caterpillars and some as large 
caterpillars. As yet there appear to be no extensive 
records on what all of the species will do. In addi
tion, some butterflies may hibernate in one of sev
eral forms; that is as both adults and pupa; and 
the adults of each period may even appear to be 
different. 

Some butterflies are brilliantly colored, others 
imitate or mimic their surroundings and yet both 
attributes are claimed to be protective colorations 
and have to do with survival of the creatures. 
Then there is heliotropism, exhibited to a marked 

degree in certain species. Some butterflies will 
always turn their tails toward the sun. Some of 
them will list to one side and either create a heavy 
shadow or else align their folded wings in such a 
manner that they cause very little shadow. Some 
of them feign death and when disturbed will fall 
like a leaf to the ground and lay motionless. 

The collection of butterflies is a rather simple 
matter. The expense involved is negligible. An or
dinary wire coat hanger bent into a hoop and 
fastened to a stick will serve as the frame for the 
net and ten cents worth of mosquito netting will 
furnish the material for the trap. Then, one will 
need a killing bottle or a small quantity of benzine, 
a few pins and a pressing board which can be made 
from cardboard, or better yet, from insulating wall 
board. Practically every district throughout the 
country will have about a hundred varieties of 
butterflies. Biology clubs in various parts of the 
country would be interested in exchanging speci
mens from their territory for those from other 
parts of the country. Here, then, is a good oppor
tunity to start upon a colorful and absorbing hobby 
and help other clubs as well as help your own. 

Machine Versus Man-Power 
Some years ago your editor decided to look into 

the situation outlined in the above title. He chose 
the aspect of transportation. All the available facts 
and figures relating to the various modes of trans
portation which were in vogue prior to the advent 
of the automobile were carefully compiled. But the 
number of men employed in the raising of grain, 
breeding of horses and manufacture of traces, horse
shoes, brushes, wagons, wheels, etc., did not come 
anywhere near the total employed in but one branch 
of the highly mechanized automobile industry. The 
conclusion which must inevitably be reached is that 
machine production rather than throwing men out 
of work actually demands the employment of a 
greater number of skilled workers. True, the work 
is not in the same fields. A person who may have 
been skilled in the art of rug weaving will find 
that the machine may temporarily change his 
status. He can no longer compete with machine-
woven rug but by the same token a dozen skilled 
workers are needed not only to operate the machine 
but also to manufacture it and keep its mechanism 
in constant repair. 

Our Front Cover 
The cover of the current issue illustrates the 

safety equipment used in manufacturing chemicals. 
The cotton hoods and goggles are employed by a 
large manufacturing company in a sublimation 
process. Photo courtesy Merck & Company, Inc. 
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Until A. D. 6939

The Time Capsule, an 800-pound record of modern science, invention and 

t f ? ' «S- d J V t S - " i m m o r t a l well." Members of The American 
Science and Engineering Clubs take prominent part in ceremony 

-v^siSP 
<S%  "1 i*K 
is 

How the Time Cap
sule will be protected
for pos ter i ty is 
shown in this draw
ing. The well in 
which it rests has 
an outer and inner 
casing of pipe under 
which is a water
proof concrete block.
Surrounding the 
Capsule is a time-
resistant covering of 
plastic, consisting of 
petroleum pitch, as
phalt and mineral 
oil which stops Weighing 80© pounds, the Time 
moisture from seep- Capsule is being carried by
ing in, thus prevent- crane from its birthplace in the
ing' e l ec tro lys i s . East Pittsburgh Works of the
Rods of CupaJoy Westinghouse Electric & Manu-
have been imbedded TWO years ago, On Sep- facturimg Company.in the plastic above 
the Capsule to pro- 1 tember 23, 1938, the 
vide a more intense Westinghouse Electric & Manufacturing Company de-
metal l ic field for 
electro-magnetic de- posited in a specially prepared well a Time Capsule 
tectors which may —7%-foot cupaloy cylinder—containing a record of 
be used by scientists -WATERPROOF modern civilization. Two years later, to the minute,of A. D. 6939 to lo-	 CONCRETE 

cate the record.	 the well was sealed and the record began its journey
into the future, 5,000 years hence. (See next page.) 

The objects in the Time Capsule include For two years visitors to the New York World's Fair could look down into the well 
seeds, electric light bulb, cloth, all kinds of and see the Time Capsule 50 feet below the surface of the ground. It is probable that 
modern plasticsplastics , reels of film, a record book, np_ mortal eye will see the capsule a**. . for the; nexl: 5.W0 years. The show ca«* to_the _i ,

bible, telephone, camera, etc. left and in back of the spectators contain replicas of the objects in the Time Capsule. 

SCIENCE OBSERVER • NOVEMBER • 3 



The sealing: compound is being: poured into the "immortal well" 
while a bugler sounds taps. Left to right—Dr. Clark Wissler, 
Archaeologist of the American Museum of Natural History; David 
S. Youngholm, Vice President of the Westinghouse Electric and 
Manufacturing Company, and Dr. H. C. Parmelee, President of 
The American Institute of the City of New York. The sealing 
compound in its special cauldron, was maintained in its molten 

state by a bank of lamps. 

Playing- a prominent part attending; these cere
monies were representative members of groups affili
ated with The American Institute Science and En
gineering Clubs. 

The Time Capsule is buried in the swampy grounds 
of Flushing Meadow. Sealed in the metal cylinder 
is a nitrogen filled glass tube containing a most pro
found cross-section of modern industry, invention and 
knowledge, which scientific authorities have been 
able to compile. 

What will this world be like 5,000 years hence? 
Will the 250th generation be anything like those who 
are living today? Will the world be populated with 
a yellow-skinned, brown-skinned or fair-skinned race? 
Will they talk any modern languages or will there 
be a universal tongue? Will Long Island, where the 
Time Capsule is now buried, remain where it is or 
will it become a mountain top or a submerged reef? 
All of these factors were taken into consideration by 
the scientists who cooperated with the Westinghouse 
Engineers in preparing the Time Capsule. In fact 
it is doubtful whether the present generation could 
raise a single question about an eventuality which 
might occur in the future and not find the answer 
already given. 

The contents included in the Time Capsule are 
based upon the thought that perhaps all civilization 

Following the broadcast. Gene Tunney, retired world heavyweight 
boxing champion and prominent in an American youth movement, 
addressed an audience in the auditorium of the Westinghouse Build
ing1. Demonstrations by members of The American Institute Science 
and Engineering Clubs also were given. In the photograph above, 
Gene Tunney chats with the participants, left to right, Irving 
Lazarcwitz, Alan Bernstein, Theresa Zinghini and Jack Zimmer. 
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and all records as we know 
them might be completely de
stroyed; and perhaps, some 
day, the earth might again be 
populated by a thinking race 
who may know nothing about 
our language. Should such a 
race come across the concrete 
mound under which the Time 
Capsule is buried and unearth 
the metal cylinder they will 
have an excellent picture of 
civilization as it exists today 
—much better than we have 
of the ancient Egyptian or 
Babylonian civilization. 

Made of cupaloy, a new 
alloy of copper, chromium and 
silver, the Capsule will last at 
least 5,000 years (examples of 
copper utensils are found in 
our museums and they are 
older). The molten pitch, 
poured into the well, should be 
a safe guarantee against cor
rosion of the cylinder. (A 
similar substance was used in 
embalming Egyptian mum
mies.) The book of record 
contained in the Time Capsule 
contains a linguistic key to 

The details regarding the English language and will 
the Time Capsule are enable future races to imitate 
shown in this cut-away 

view. our method of talking. A 

All Westinghouse and Staff Photos 

Following the sealing-in ceremonies, the nation heard Dr Albert 
F. Blakeslee, President of the American Association for the Ad
vancement of Science in a special program broadcast over the 
N.B.C. Network. Two representative students, members of The 
American Institute Science and Engineering Clubs, spoke on the 
same program. They were Miss Theresa Zinghini, 17-year-old 
student of Girls Commercial High and member of the Chem. Squad, 
and Irving Lazarowitz, 14V2-year-old student of James Madison 

High and member of the Biology Club. 

photographic micro-file, having more than 22,000 
pages of text and a thousand pictures, gives general 
information about the present and discusses our edu
cational systems, our religions, philosophies, the 
earth, its people, medicine, health and scientific knowl
edge. A small microscope is included for reading the 
micro-film and instructions are given for building a 
larger reading machine. Every item in the contents 
of the Time Capsule is interrelated with other items 
and every instruction given is based upon the thought 
that perhaps the only knowledge which those who 
may evacuate the Time Capsule will have at the time 
must come from the contents of the Capsule itself. 

Every club, affiliated with The American Institute, 
has received a copy of the Book of Record published 
in a limited edition on rag paper, sewed together by 
hand with linen thread. This book can never be re
published in its present form because some of the 
type was destroyed by fire. Clubs, therefore, should 
cherish their copies and guard them carefully. 



Official Photograph U. S. Navy 
The radio-controlled and entirely unmanned U-S.S. Iowa is missed photo was taken a number of well-placed hits sent the Iowa to a 
by a salvo from the U.S.S. Mississippi. A short time after this watery grave during exercises in Panama Bay in 1923. 

Radio Controlled Ships and Planes

OAREFU L reflection and consid
^—' eration will indicate that most 
of the really great inventions and 
discoveries which have been made 
during the past 150 years actually 
originated in the United States. 
More often than not, having shown 
the way, America waits for other 
nations to put those same inven
tions into practice. For example, 
the airplane was originated in this 
country. Parachute troops were 
first demonstrated here. Television, 
as it exists today, was the outcome 
of American thought and experi
mentation. 

Yet, Germany has been broad
casting television programs for 

years, and many homes there are 
equipped with television receivers. 
Russia demonstrated the use of 
parachute troops on a large scale. 
The airplane was developed fur
ther as a juggernaut of war in
stead of a unit for peace-time 
benevolence. 

The development of the Audion, 
or vacuum tube, by Dr. Lee de For
est gave radio its impetus and 
made broadcasting of programs 
commercially possible. Even radio 
control — the ability to operate 
mechanisms by wireless at a great 
distance from the director of those 
operations—was pioneered
country. 

 in this 

Many years ago, before the ad
vent of the vacuum tube, when 
transmitting was done by spark 
coils and receiving was accom
plished through the aid of a de
tecting ' device known as the co
herer (consisting of silver filings 
in a small glass tube), Dr. Nikola 
Tesla demonstrated a working 
model of a radio controlled vessel. 
Again, in 1923, a large scale dem
onstration was staged by the U. S. 
Navy Department when, on March 
22nd the U. S. S. Iowa was steered 
by radio control until she was sunk 
by the guns of the U. S. S. Missis
sippi. 

Ever mindful of the use to which 
radio control can be put in war
fare, Germany has developed a 16
foot radio-controlled high-explo
sive boat and has built a fleet of 
5 "Fern-Leit-Boots" (literally, re
mote-guide-boats). The control 
tower of one of these is shown on 
this page. These boats are used to 
direct the deadly unmanned motor 
boats with unerring accuracy 
toward the target. In addition to 
the control apparatus, the smaller 
vessels contain a heavy charge of 
high explosives which can be set 
off either by contact or a radio 
signal. Now see page 20. 

The control-tower of a Gentian boat which 
is used to direct, entirely by radio, small, 
high-speed unmanned motorboats contain
ing a heavy charge of explosives. This 
mother vessel carries 49 smaller craft which 
are launched through an opening in the 
•.tern. Up to four motorboats can be con
trolled at one time by the parent ship. 
In the photo at the left, the huge tubular 
object is the range finder. Observe the 
cameraman in front and the other officers 
taking bearings and making measurements. 
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Observing the 
Solar Eclipse 

FIVE scientists and a photographer of the 
National Geographic Society and the Na

tional Bureau of Standards traveled 9,000 
miles to observe a heavenly show which lasted 
only five minutes. This spectacle was a total 
eclipse of the sun during which the moon 
"blacks out" the disc of the sun for approxi
mately five minutes. The expedition carried 
with it about 15,000 pounds of equipment. 
The sun's corona, that halo which extends 
outward around the sun and consists of long 
streamers of burning gases, can only be seen 
in a total eclipse (several other instruments 
have been developed for examining the sun's 
corona at other times but these instruments 
are not yet considered perfect by investiga
tors). It is with the partial intention of study
ing these solar prominences and determining 
the effect which a total eclipse has upon the 
radio reflecting layer of the earth's atmos
phere that the joint expedition sailed from 
New York for Reciefe, Brazil, then went in
land to Patos for a distance of nearly 200 
miles where the equipment was set up. This 

Dr. Irving C. Gardner, leader of the National Geographic Society—National neighborhood was selected because it was con-
Bureau of Standards Solar Eclipse Expedition examines one of the spe- sidered to be most favorable for carrying on 
cially built cameras which the Expedition used to make photographic the work of the expedition. studies during the eclipse of October 1, 1940. 

The instruments used by the 
scientists were electrically con
nected to a "program clock." This 
program clock contained a paper 
tape which was perforated in much 
the same manner as the paper rib
bon used in player pianos. Having 
set up their equipment, the scien
tists ran through numerous re
hearsals and then cut the slots in 
the paper tape for the program 
clock. During the eclipse most of 
the apparatus required no atten
tion. At the same time an ex
tremely accurate record was pro
duced indicating the precise in
stant at which the various phe
nomena, photographed by the cam
eras, took place. The map at the 
right shows the path of totality 
and the limit of the partial eclipse. 
Florida is the only place in the 
United States where a small part 
of this phenomenon could be seen. 

NORTH 

The spectographs carried by the 
expedition resemble somewhat 
modern cannon and are used to 
photograph the spectrum of the 
corona (color combinations in the 
coronal light). Each spectograph 
can photograph approximately half 
of the spectrum and each half is 
spread by gratings to a width of 
40 inches (which is an unusually 
large scale). In the photograph at 
the left, Dr. Gardner and a tech
nical assistant are examining the 
back of the film mechanism of one 
of the spectographs preparatory to 
its shipment to Patos, Brazil. 

One of the things which scien
tists want to learn is why the 
moon is always one or two seconds 
earlier or later than the computed 
time when its edge meets the sun's 
disc. Another is the making of 
photographs of the "flash spec
trum." These can be obtained only 
the instant before the beginning 
and the moment after the end 
of totality. Last minute report: 
"Clouds spoiled the show." National Geographic Society Photos 
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To the Moon Via Rocket 
^ science with dramatic showmanship, 

^ the Fels Planetarium in Philadelphia, Pa., offered 
its visitors an exciting vacation trip of half a million 
miles in less than an hour with a three-weeks' sojourn 
on the Moon. 

At the moment the demonstration begins the 
Planetarium chamber is transformed, before the eyes 
of the audience, into a space-ship which has been 
fueled, ready to take off for a rapid and comfortable 
trip to the Moon. The ship is equipped with special 
sight-seeing ports, which permit the voyagers to 
watch the Moon, growing larger as the rocket vessel 
comes in for its landing. 

On arrival at the Moon, the travelers are given an 
opportunity to disembark and to make a conducted 
tour of exploration of some of the craters and ringed 
plains, mountains and valleys on the Moon. Since 
atmosphere is lacking, specially constructed space 
suits are furnished, supplying air for breathing, heat 
to prevent freezing during the lunar night, and re
frigeration to avoid frying under the intense light 
and heat of the Sun. 

The date for the Moon trip has been definitely 
set so that the Earth dwellers are on the Moon on 
April 15, 2033. On this day the Sun is eclipsed by 
the Earth, a total eclipse which is marked by many 
phenomena which have never been viewed from Earth. 

Due to a lack of atmosphere, it would be impossible 
for persons on the Moon to communicate with each 
other by speaking, consequently a radio intercom
munication system similar to the R.C.A.-Victor per- Franklin Institute Photo 
sonal radio, shown in the photo at the right, would Appropriately costumed for her trip Miss Betty Cuneffe is stand-

have to be used. ing before the control board of the rocket-ship at the Fels 
Planetarium. 

The Magnetic Ultra Micrometer 
 you were asked to measure the thickness of a I F
thin deposit of metal or paint upon another metal 

surface, you might find it very difficult to discover 
a method for performing the task. If you were told 
that you could not in any way mutilate the outer 
coating, the problem would appear impossible of solu
tion. However, engineers of the Bell Laboratories 
have developed a rather simple way for doing this 
where the metal upon which the deposit has been 
put is of sheet iron or other magnetic material. 
Specifically, the method consists of comparing two 
magnetic circuits which have the test specimen be
tween them as a common part of both of the circuits. 
The non-magnetic film on one side of the specimen 
introduces a gap which is not found on the other side 
and consequently the otherwise identical circuits be
come unbalanced. The amount of the unbalance is 
then used as a measure of the thickness of the film 
on the specimen. 

Engineer measur
ing the thickness 
of a paint or film 

Circuit Diagram of the deposit upon mag
n e t i  c material Magnetic Ultra Micrometer with a newly de
veloped ultra-mi
crometer. — Right. 

.71'OJ 

The Bell Laboratories Record gives a diagram of 
the circuit (found below) and outlines the manner 
in which the micrometer is used. The probes PI and 
P2 have exciting coils Cl and C2 and exploring coils 
SI and S2. The exciting coils are connected in series 
to a constant source of alternating current at 110 
volts. The exploring coils form a bridge with re
sistances R3 and R4 and the output of the trans
former T2 measures the unbalance of the bridge. 
The rectified output is read on a galvanometer. 

Now, when it is desired to know the thickness of 
a deposit on a piece of magnetic metal, it is merely 
necessary to read the galvanometer setting which 
has been calibrated so that it can measure thicknesses 
of a 10,000th of an inch or less. 

The new method of measurement is rapid and ac
curate for non-magnetic films of any material (or 
weathering) deposited upon any magnetic base. 

Tbe test specimen is clamped between the ends of two magnetic 
probes which are excited by alternating current. 

nen -j.eiepiii.mw uiiwrawiiM 
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Exploring the 
Ocean's Bottom 

Scientists find that the bottom of 
the ocean has less level surface than 
the land. Many problems may 
be solved by the investigators. 

The schooner *'E. W. Scripps" is a veritable floating laboratory. 
From it extensive oceanographic investigations are conducted, 

including the one described in the accompanying text. 

/GEOGRAPHY'S l a s  t Shepard to conclude that 
^  J frontier is being ex- the submarine canyons 
plored. It is the ocean were not always under 
bottom, once thought to water. He believes they 
be monotonously flat, now once were part of the 
known to have canyons land, and were the chan
greater than the Grand nels of foaming rivers 
Canyon of the Colorado. rushing to the sea. That, 

Mysteries are many in he says, probably was 
this last frontier of ge- some 1,000 centuries ago 
ography. How were the when glaciers lowered the 
sheer rock-walled canyons ocean levels and possibly 
formed? Why have they tilted ocean margin lands 
not been filled by the out of the lowered waves. 
debris constantly carried Exploring the bottom 
from land into the ocean of the ocean is as intrigu
by the waters of every ing as it is vast. One need 
river and stream? What only look into this subject 
in this unknown area superficially to realize the 
snaps the submarine tele- magnitude of the project. 
graph cables which lie Not only must hundreds 
across the ocean bottoms of mysteries be solved but 
from continent to con- there is a vast wealth of 
tinent? material which can be re-

Among the men explor- moved from the bed of the 
ing t h i  s geographical ocean to return immense 
frontier beneath the waves profit. Some day we may 
is Dr. Francis P. Shep- expect to find a chain oi 
ard, University of Illinois sub-sea activities reach-
geologist. Although he has ing throughout the world. 
worked at the Scripps In- This device, designed by K. O. 
stitution of Oceanography Emery and R. S. Dierz of the 
for two years, surveying University of Illinois, is used to 

obtain cores from the bottom of 
and mapping submarine the ocean. By sampling the bot-
canyons, he has been en- tom at various points, scientists 

get a good picture of the gaged for some fifteen formations. 
years in the study of submarine Currents in submarine 
canyons. canyons are of very small 

He has been utilizing the latest velocity, probably n o t 
scientific equipment for automati- more than about one-half 
cally recording ocean depths, ac- mile per hour, according 
curately determining positions, to careful records made 
measuring currents, and bringing with special equipment by 
samples of ocean bottom to the Professor Shepard and his 
surface. associates. The currents 

His records and study have re- are as strong in deep 
vealed that the canyons do not fill water as in the canyon 
because they slope from land heads at the shore. They 
towards the deep sea, and the sedi- are attributed to eddies, 
ments which gather in them slide and not, as once thought, 
out to the ocean depths. The slid- to the tides. Samples of 
ing occurs intermittently. Some- the canyon floors reveal 
times it is set off by earthquakes, water-worn pebbles, such 
after which submarine canyons as form in river bottoms 
have been found deepened sud- or other shallow water. 
denly. All this and other evi-

These slides often break sub- dence leads Professor 
marine telegraph cables laid across 
the canyon or in the path of the Rjght—R. S. Dietz examining a 
slide. Sometimes piers situated near rock which has been broken 

from a canyon wall on the bot-the heads of submarine canyons tom of the ocean. The rock is 
are carried away by the slides. still in the dredge. 

University of Illinois Photos 
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Above—the flexible gastro
scope which makes it pos
sible safely to examine the 

inside of your stomach. 

Right—Gastroscopic picture 
of the right side of the 
stomach. At the end of the 
cavity of the "ant rum" the 
dark hale of the "Pylorus" 
is seen. At this point thc
stomach connects with the 

intestine. 

Looking Down 
Into Your Stomach 

'""PEN years ago a regular visual 
•*• examination of the interior of 

a patient's stomach would have 
been impossible unless the patient 
underwent an abdominal operation. 
But by the end of this year more 
than 225 American trained spe
cialists will be equipped to examine 
stomachs without resorting to sur
gery and the patients will be able 
to return to work immediately 
after the examination which takes 
only a few minutes, thanks to the 
introduction, six years ago, of an 
instrument known as a flexible 
gastroscope, by Doctor Rudolph 
Schindler. 

The gastroscope is a tube about 
30 inches long and smaller in 
diameter than a man's little finger. 
One portion of this is flexible and 
contains a series of 48 lenses, each 
of which is optically perfect. The 
tube can be bent to an angle of 30 
degrees and still present a clear 
picture of the object. Also within 
this small space is an air passage 
which allows the examiner to in
flate the stomach (thus stretching 
its folds for careful scrutiny) and 
two electric wires which carry cur

rent to a tiny electric bulb at the 
end of the tube. 

Dr. Arthur C. Bachmeyer, di
rector of the University of Chi
cago clinics, states that this new 
device makes possible a routine di
agnosis and treatment for chronic 
gastritis, which for more than 30 
years, baffled scientists because 
the condition was impossible to 
diagnose. With the instrument, the 
skilled practitioner can see any in
flammation of the delicate mucous 
membrane which lines the stomach 

Right—X-ray pictures 
of a patient in whom 
the Gastroscope has 
been introduced. At 
the left side of the 
picture the spine is 
seen from the side. 

In the upper third 
the lung field and the 
ribs are seen. The 
diaphragm is seen as 
a white curve. The 
gastroscopa r u n  s 
through the esophagus 
to the lowest depth 

of the stomach. 

or determine the shape of can
cerous tissue as well as its color. 

The gastroscope, though invalu
able, does not replace the X-ray, 
Dr. Bachmeyer emphasized. In
stead, both instruments have been 
found to supplement each other in 
presenting as complete and ac
curate a picture of the stomach of 
man as has ever been seen. It is 
perfectly possible also to fit a 
miniature camera to the ocular or 
eyepiece of the gastroscope and 
take color pictures of the stomach. 

University of Chicago Photos 
Left—Introduction of the flexible Gastroscope. The patient's 
throat has been anaesthetized thoroughly so that he usually 
does not feel any discomfort. The examination is an office 
procedure, and the patient may go to work immediately afterward. 

Photo courtesy Dr. Crawford fiimett, Atlanta. Georgia. 
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In the Spotlight of Science

Latest developments in the world of discovery


Westinyhouse Photo 

Doughnut Lights Change Harbors to Seadromes 
Fluorescent lights, operated by batteries and mounted on rubber doughnut-like 
inflated floats, have been successfully demonstrated on the Anacostia River, Va., 
by engineers of the Westinghouse Electric & Manufacturing Company. Such 
floating lights would convert any harbor, lake or river into a seadrome. The lights 
are merely strung out in the landing lanes and are turned on and off by signals 
from a short-wave transmitter located on the shore. Each float has its own radio 

receiver; the radio antennae can also be seen in the photo above. 

Pantograph for Cutting Steel 

Mellon Institute of Industrial Research 

Mineral Wool Obtained from Ashes 
What possible uses can you make of anthracite ashes? That proposition is part of the work which 
the Anthracite Industries Fellowship at the Mellon Institute of Industrial Research set out to solve. 
During an investigation of the production of various types of insulating and acoustical materials, 
it was discovered that a high grade mineral wool could be produced from the ashes. This is reported 
by H. J. Rose and R. C. Johnson in the Transactions of the Third Annual Anthracite Conference of 
Lehigh University. A mineral wool furnace was devised into which ashes and limestone were charged. 
In some respects the operation of this unit resembles the operation of a blast furnace. The molten 
mass flows out of the bottom into a high-pressure steam jet which forms the mineral wool. The wool 
is collected in a large wool room from which it is easily removed. The investigations indicate that 
mineral wool made from ashes should cost about half as much as rock wool. The photograph above 
demonstrates the experimental preparation of mineral wool by blowing fluxed anthracite ash. 

Fishing Rod Is Radio Antenna 

Westinghouse Photo 
White Cloth Becomes Flag Under U. V. 

To illustrate how fluorescent materials react to different wave-lengths of ultraviolet, 
Dr. J. W. Marden, Assistant Director of Research. Westinghouse Lamp Division, 
Bloomfield, N. J., made an American flag with fluorescent materials which were 
applied to a white cloth with an air brush. The work had to be performed under 
ultraviolet rays because under ordinary light the chemicals are colorless. Photo 
above shows the fluorescent flag getting its finishing touches in the laboratory. 

Mechanical Giant Knows All the Angles 

General Electric Photo 

No doubt you have seen the pantograph which artists use to reproduce a design 
to scale or of the same size as the original. An apparatus working on the same 
principle is shown in the photo above but instead of using a pencil it is operating 
an oxy-acetylene torch which cuts through steel plates and reproduces the desired 
pattern. In the picture the pattern is at the left; the steel plate at the right. 
The operation shows making the frame sections for turbine generators in the 

General Electric Plant at Lynn, Mass. 

Photo N. W. Ayer & Son 

Typical of the ingenuity of modern industry's machine tools is this new fully-
Replacing the radio antenna of his Studebaker Champion with a steel fishing rod-tip gave this young automatic boring apparatus used in machining the Lincoln-Zephyr engine block. 
fisherman above a new convenience. When traveling the rod-tip is carried in the antenna socket In one swift operation, this machine establishes the 75-degree angle for all 
and the radio operates perfectly. Arriving at the stream, the "antenna" is quickly removed and 12 cylinders of the V-type engine. It performs this boring operation with the 
plugged into the rod butt. Jointed rods are easily carried in the modern streamlined cars, but finesse of a watchmaker—in fact, the mechanical giant knows its angles so well 

one-piece rods are difficult to stow; hence the new invention. it is accurate to within 1/1,000 of an inch. 
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A Cancer Merry-Go-Round
DHYSICIANS have been using X-rays for destroy
' ing cancerous tissue for a long time. However, the 
problem of applying the X-rays to a cancerous area 
within the body is attended with many difficulties 
because the X-rays must penetrate through the skin 
before they can reach the diseased spot and the 
amount of X-rays directly applied to the cancerous 
area usually must be greater than that which the 
skin will tolerate. As a result, a practice known as 
cross-firing has been employed. In this, the X-rays 
are made to penetrate through different places on the 
body but are directed upon the affected spot. Thus, 
the greatest X-ray dozage will be in the area where 
the beams are made to cross. 

An improved method for distributing the X-ray 
dozage over large areas of the skin and yet concen
trating its effect at the desired spot was developed 
by Dr. S. J. Hawley, Roentgenologist at the Geisinger 
Memorial Hospital, Danville, Pa. In this, the patient 
is positioned upon a rotating seat with the cancerous 
tissue directly over the center of the saddle. The 
X-rays are focused upon the desired spot and the 
patient is revolved. Photo shows Dr. Hawley demon
strating with a transparent torso and a Westing-

PnX house deep-therapy X-ray machine. Westinghouse 

Earthquakes Now Reproduced in the Laboratory 
LJOW and why buildings sway and crumble during 
1 1 an earthquake may now be better understood 
with the aid of an earthquake analyzer developed by 
Prof. Arthur C. Ruge of the Massachusetts Institute 
of Technology (shown in the photograph at the right 
manipulating the controls of the new apparatus). 
The basis upon which this machine functions is 
unique. A record of a strong-motion earthquake, sim
ilar to that which produced much disaster at Long 
Beach, Calif., in March, 1933, is set up in front of 
a photo-electric cell (electric eye). As the film moves 
slowly, the photo cell reads the record and converts 
it into electrical impulses which are amplified and 
are fed to a sensitive galvanometer. (A galvanometer 
is an electrical instrument similar to the common 
voltmeter but much more sensitive.) The motion of 
the galvanometer represents the swaying of a build
ing, having a like frequency of vibration, during an 
earthquake. By means of another photo cell and am
plifier system, the natural period of vibration of the 
galvanometer (building) can be altered so that it 
will imitate a wide variety of structures. In addition, 
the machine can be used to compare and classify 
earthquakes quantitatively. 

Massachusetts Institute of Technology Photo 

Better Rubber from Petroleum 
BUTYL rubber, a 100% pe

troleum hydrocarbon product,
has characteristics which make it 
superior to natural rubber in 
many respects. It has a greater 
ability to stretch, remarkable 
stability and durability, freedom 
from impurity, taste and odor 
and excellent resistance to age, 
tear, abrasion and mineral acids. 
Its discovery by chemists of the 
Standard Oil Development Co. 
(till now a guarded secret) was 
announced by Dr. Per K. Fro
lich, director of the Chemical 
Division of the Esso Labora
tories, Elizabeth, N. J., at a re
cent meeting of the American 
Chemical Society. The fundamen
tal chemical difference between 
natural and butyl rubber is that 
the natural rubber molecule is 

Esso Laboratories Photos h i g h l y " u n s a t u r a t e d " a n d r e -
Butyl rubber resembles crude rubber somewhat in its general mams unstable while the butyl 
appearance. Due to entrapped air it seems white in color. 'S'atV"7|J rubber tubing (left) is rubber molecule is unsaturated 
Actually, however, it is colorless (water white) and without "££J!re to oJcmV whilT'butyl o n l  v jus t enough to allow it to 

either odor or taste. rubber (right) remains intact. be Vulcanized, and no more. 
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At the business end of the University of Illinois' Electric gun is 
this complicated equipment to measure the speed of particles thrown 
out by atoms smashed by bombardment. Making adjustments is 

E. A. Luebke, graduate student. 

University of Illinois Photos 

The 10-foot barrel of this atom-smashing electric gun at the Uni
versity of Illinois is being used for studying the cores or nuclei of 
atoms, basis of all matter in the universe. At left is Dr. L. J. 
Hawroth; at right Dr. John Mauley, who designed the machine. 

1,000,000,000,000,000 Bullets Per Second

IN an effort to determine how 

the nucleus or core of the atom 
is put together, scientists of the 
University of Illinois are making 
use of an electric gun (its techni
cal name is linear accelerator) 
capable of shooting a thousand 
million million atomic bullets a 
second. These atomic bullets or 
neutrons come from it at a speed 
of 3,000 miles a second and are 

used to bombard heavy water, the 
atoms of which are smashed by
the bullets. This action releases the 
atoms' internal energy, causing 
particles of the nucleus tofly off. 
The particles, or neutrons, are 
thrown out at a speed of 15,000 
miles a second and the speeds are 
carefully measured. To do this the 
particles are first slowed down by 
sending them through two inches 

of paraffin which is as slowing to 
neutrons as soft sand is to an 
automobile. An ingenious arrange
ment in the apparatus sends the 
atomic bullets against the heavy 
water in bursts like intermittent 
blasts of a machine gun. As a re
sult the neutrons also fly off in 
buists. It is expected that knowl
edge of the speed of neutrons will 
reveal secrets of the atom's core. 

Machine Solved This Problem in 40 Seconds 
+.56785432 -112564532 X +.45632450 445367899 = +0.31612847* +10.20028853 

 electrical calculating ma-AN
chine which will solve intri

cate problems and return the 
answer in written form without 
any attention from the operator 
except writing out the problem on 
a set of typewriter keys was re
cently demonstrated at Dartmouth 
College, Hanover, N. H., by Dr. 
G. R. Stibitz of the Bell Telephone 
Laboratories. Only one of these 
calculating machines is in existence
and this is installed in a small 
room in the Bell Laboratories in 
New York. It is constructed en
tirely of telephone apparatus using
for its computing elements relays 
and switches such as are used to 
connect subscribers in the most 
modern types of dial telephone ex
changes. The machine does much 
more than merely add, subtract, 
multiply or divide. It also deals 
with what mathematicians call 
"complex numbers." Such numbers 
are composed of two parts; one of 
which is marked or branded with 
the symbol "i" and the other left 
unmarked. The "i" appended to a 
number means that its arithemati
cal treatment is quite different 

from that of unmarked numbers. 
But calculations with such num
bers are very important in solving 
problems relating to the behavior 
of alternating current devices such
as telephones, generators and lines
carrying current. They take many 
hours and are subject to mistakes 
resulting from the human equa
tion. But the machine never tires. I gSiiiiiiii 

HfnilS 
] 

• i.s:::: 

Above—the keyboard and printer of the new 
calculating- machine which can be
transmit the problem to a remote
Right—the relays and cross-bar

of the complex computer. 

 used to 
 station. 

 switches 
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U. S. Asks:

TT VERYONE knows that the U. S. Government is 
I--' about to develop the greatest peace-time army in 
history. Every year 900,000 men between the ages of 
21 and 35 will be selected to serve this country and 
guarantee for posterity that the basic principles of 
democracy upon which this land was founded (and 
which it has maintained while other nations, envious 
of each other, are pounding themselves into pitiless 
pulp) will continue to live. 

Right-thinking Americans will feel proud of this 
service to the country because first, they will be 
selected only if they are physically fit (and the stand
ards for this fitness are very high). But perhaps for 
the first time in history those who will be drafted 

This plane with a 6- into the army will be considered for their qualifica
foot wing span was tions to perform certain duties efficiently and credbuilt in The American 
Institute Students' itably. Thus, it is likely that the government will 
Science Laboratory by make proper use not only of a man's training but also
Elihu I. Druckman, tn  a < ] V a n t a  e O t nfL-~ •i/lu'tntticrp  hie1  S  Vinhrn'p<; 16. a student of S t u y ^ 1 , g "  "ODDieS. 
vesant High School. The last statement may appear preposterous. How-
He entered it in a ever, on the soldier's qualification card which is to be 
"WoSndernSBr'e1adb" filled O u t a f t e 1 ' t h e m a " h a S b e e n d r a f t e d h.is m a i n 

Competing agaTnst occupation, second best occupation and third best 
4so models, he walked occupation will be recorded. But the government is 
ST class acBInd P;S> n o t s a t i s n e d merely to know occupations of trainees, 
won a second prize in It wants to know "just what did you do?" Further-
Class B widi another more, the government wants to know the highest 

gas model plane. posjtiOn or leadership which the prospective soldier 
attained. It wants to know his tal
ent for furnishing public enter
tainment; if he can play a musical 
instrument, sing or has theatrical 
inclinations; it wants to know the 
sports at which he excels; is 
greatly concerned about his hob
bies and will ask him questions 
about his knowledge of radio and 
photography. 

Just why are these things im
portant? Why should hobbies be 
considered? In what manner can a 
man's hobby help in the develop
ment of a military organization? 

It is a known fact that the seri
ous hobbyist is an acknowledged 
authority on his subject. From it 
he derives a definite amount of re-A laxation. He studies the subject 
from every conceivable angle and, 

Miss Theresa de Vito, member of the Chem Spectators admire Walter Glazar's profound in his chosen field, may be better 
Squad, GirU Commercial H. S. (New York) 
is here examining one of the wall exhibits. knowledge of radio. Walter, only 14, is from equipped even than the college the Brooklyn H. S. of Specialty Trades. educated specialist. 

Thi» telescope, made by students of the Garden City H. S., was toe Students' Science Laboratory at the New York World's Fan-mounted on the roof of the Westing-house Building which houses Spectators waited in line for a "peek" through the instrument! 
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"What Is Your Hobby?

You might ask of what help would a stamp col

lector be to an army? Of what value is a man whose 
hobby is growing plants without soil? What good is 
a person who takes beautiful photographs? 

Military operations are historically recorded on 
photographic plates or films. These records are help
ful to future strategists. But more than that, aerial 
photographs showing troop movements, topography, 
communication lines, fortifications, etc., are a positive 
requirement in modern warfare. The person who has 
photography as a hobby knows how to take pictures. 
He understands their development. He can enlarge 
even small snapshots with ease. He can take care of 
the making of photographic records. His trained eyes 
enable him to see things which the average person 
will miss. There are a dozen branches of the service 
into which he will fit with a standing higher than 
that of a soldier of the rank. "That is readily under
stood," you might say, "but how about stamp collect
ing? Of what good is that hobby?" 

The stamp collector has been trained for long 
periods of time to pick out defects in stamps. He can 
detect counterfeits. He can also be trained to detect 
hidden messages in commonplace letters. 

And so it goes with practically every hobby. The 
average hobbyist is skilled in the use of his hands. 
The one who handles telescopes can be trained easily 
to handle range-firing equipment. The person whose 
experiments are biological in nature is familiar with 
the use of the microscope or skilled in handling dis
section knives and forceps. The amateur chemist can 
be trained to analyze water quickly, detect gas, or 
can work his way up in chemical warfare fields so 
important today. Inherently, the hobbyist is some sort 
of leader and somewhat of a pioneer. In fact, we have 
tried, without avail, to discover a single hobby which 
could not have a military implication. 

For years now The American Institute of the City 
of New York has been stimulating a program of 
scientific activities in the schools, not with the prime 
purpose that those who partake in this program will 
be better qualified to serve as the armed force of the 
United States, but principally because The Institute 
believes that the future of America depends upon the 
youth of today and the scientific accomplishments 
which they will bring about. The fact that those stu
dents who are members of The American Institute 
Science and Engineering Clubs will be better qualified 
to handle the momentous problems of tomorrow is 
acknowledged. The fact that they will make better 
leaders whether this be from a military or purely 
industrial standpoint is axiomatic. The fact that they 
will be more useful to the army, navy, or air force 
is merely incidental. 

In their club activities, members of those organ
izations affiliated with The American Institute Sci
ence and Engineering Clubs have learned to use 
logic. Not alone have they developed a leaning 
toward things scientific but they demonstrate their 
inclinations by practical work and research to the 
extent of their abilities and funds. Their club 
activities build character. Their hobbies develop 
dexterity, increase knowledge and will become im
portant assets in any field of future occupation. 

While there has 
been no occasion 
to use it, stu
dents p rac t i ce 
how to put out a 
fire. Photo shows 
Robert Moore, 
DeLaSalleH. S. 
and Fred Voll
muth, Brooklyn 
H. S. of Special
ty Trades. Pre
paredness for any 
eventuality is an 
important part of 
a student's edu
cation and those 
at the Students' 
Science Labora
tory are ready 

All is not work at the Students' Science Laboratory. While it is 
true that these students give many demonstrations daily and prove 
their familiarity with the subjects which interest them most, they 
get an opportunity to visit the Fair and see its many wonders. 
On this occasion the students attended the Pastorama where they 
viewed life-like pre-historic animals faithfully reproduced in accord
ance with the latest scientific opinions. Many of these reconstructed 
creatures moved as if they were alive. 

Recently, "Prof. Quiz," of radio fame, visited the students in the 
Science and Engineering Club workshop at the Fair. He was so 
intrigued by the hydroponics exhibit there that one of the students 
snipped off a flower and stuck it faito the Professor's coat lapel. 
Our staff cameraman caught the action at this moment. 

to make the best 
of anything that «^t may happen. 

it S>M years from now. For further details, see the 
story on pages 3 and 4 cl the current issue. 
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Design and Construction 
of a Large Oudin Coil 

by Arthur Lee Shapiro 
(New Trier High School, Wilmette, III.) 

Exterior view of the 40,000-volt oil-filled 
transformer showing the 110-volt coninec
tions and the high-voltage leads. Note: 
copper tubing or braided conductor is used 
for all high-voltage leads. 

Exterior of the oil-filled condenser. The 
terminals on the top of the box permit of 
flexibility in making connections. 

"Atoms in Action" a thirty-minute 
show written and produced by mem
bers of the New Trier Science Club, 
startled the audience with its bril
liance. In addition to a dramatic 
display of effects obtainable with 
the large Oudin coil, the details for 
the construction of which appear in 
the accompanying article, prac
tically every stage trick available 
to lend dramatic interest was em
ployed by the performers. In the 
play the audience saw, among other 
things, chemi-luminescence, a fluo
rescent dress, a floating aluminum 
dish, etc., all woven into a well-

A LL of us, at one time or 
another, have been fascinated 

by high-voltage displays and have 
wished that we might be able to 
present a comparable exhibition 
with our own equipment. 

Here is a series of drawings and 
photographs relating to the con
struction of a large Oudin coil 

This detail shows the primary of the Oudin
Coil with the supporting blocks and the 
spacers of Bakelite. 

rounded action story concerning a 
mad scientist. The background for 
the stage setting consisted of huge 
panels containing large switches, 
meters, dials, lights and wheels. 
Many were dummies but they added 
considerably to the dramatic effect. 

Although the accompanying ar
ticle was written by Arthur Lee 
Shapiro he expressly requests that 
credit be given the club members 
and to Fred MacKenzie, Jr., for the 
actual construction of the coil. The 
task required two full years but the 
results were well worth the effort. 

—Editor. 

similar to the one built for the 
science show "Atoms in Action" 
presented by the New Trier 
Science Club. 

But first a word of caution; al
though high-frequency, high-volt
age discharges are comparatively 
harmless, it must be remembered 
that unless certain precautions are 
taken, shocks and burns might be 
the lot of those who become care
less. Throughout the following 
description various safety meas
ures are mentioned. It is recom
mended that you follow carefully 
all of the suggestions. 

Physically the Oudin coil is a 6 
foot tube, 15 ins. in diameter, sur
mounted by an 8-in. metal sphere, 
the tube is mounted by means 
of dowel rods on a flat circular 
board 36 inches in diameter. The 
secondary (it is the 6-foot tube in 

The Rotary spark gap. Note the insulators So that the apparatus can be knocked down
which support the bearings for the rotary and stored away, the secondary of the 

Interior of the condenser. N ote flexible gap. The stationary electrodes also are Oudin is fitted with pins which set into the
capper contacts on the inside of the cover mounted on insulators. The entire unit is base upon which the primary is mounted. 
which connect with foil tabs on. top of the screwed to the base so there will be no shift The thin pin and jack is used to couple 
glass plates. during its high-speed operation. the Oudin secondary with the primary. 
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this case) was a large cardboard Sparks flashing between the Oudin Coil and an 8-inch grounded sphere, This current can 
tube such as those used for col- be taken safely through the body but the precautions mentioned in the article should be 

fallowed rigidly. Most important is not to adiust any part of the excit ng circuit while umns in advertising- displays. The apparatus is operating. 
tube was fitted with wooden plugs 
at top and bottom and then shel
lacked until smooth. On this sur
face were wound 950 turns of No. 
22 double cotton-covered wire spaced 
with waxed string of a diam
eter the same as the wire. Both 
wire and string- were wound upon 
the tube at the same time. (This 
space winding is important.) The 
string' wyas then removed and the 
wire covered liberally with shellac. 
The primary of the Oudin coil con
sists of 152 feet of 2-inch copper 
ribbon (about 15 turns), supported 
by eight slotted insulating blocks 
(see diagrams and photo). Three 
slotted Bakelite blocks were re
quired between each set of sup
ports to act as spacers. The inside 
turn of the primary is connected 
with the bottom turn of the sec
ondary by means of a plug and 
.iack mounted near one of four 

(Continued on next pane) 

Here is a general view of the apparatus with only a part of the Oudin Coil showing. Sand 
bags are used to weight the base holding the motor driving the rotary gap and the gap 
itself; the purpose is to prevent vibration. 

WOOD

BASE


In this diagram the construction details for 
the secondary of the Oudin are given. 

The circuit diaeram T A N K F L O A T 

for the Oudin Coil will 
be found above. De-

The details at the left	 tails for the construc
show the construction	 tion of the condenser 
of the spacers for the	 are given at the left. 
primary of the Oudin. Note that there are 
In addition to those four such units. 
with wooden frames 3 
similar Bakelite forms 
are used in the inter-	 At the right is indi

vening space (see	 cated the construction 

photograph).	 of the ball which is 
mounted on top of the 
Oudin Coil. 
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From a Prize Winner 
Editor: 

Dad fished in his pocket, pro
duced the required quarter, signed 
on the dotted line, and the follow
ing Saturday I became a member 
of the Roosevelt Field Club of the 
Buffalo Museum of Science. All of 
which sounds relatively unimpor
tant should one not stop to con
sider the subsequent events. 

Throughout January, February, 
and March, about 200 members of 
assorted ages and sizes spent Sat
urday afternoon attending illus
trated lectures on various phases 
of Natural History. These talks 
were preparatory to the spring 
and fall field trips which took us 
into the woods and streams in the 

vicinity of Buffalo. The element of 
conservation played an important 
role on our hikes and we soon 
learned to pick only the commonest 
flowers leaving the trout lilies and 
trilliums which take years to ma
ture. We discovered that plants 
wilted and it was much more fun 
to fill a clean mayonnaise jar with 
tadpoles or to transport a vora
cious ant-lion home. 

Alter I had been a member of 
the Field I'lub for several years, 
wishing to specialize along indi
vidual lines, I began to attend 
Museum classes during the winter. 
Aquatic Biology and Senior Birds. 
These made the spring field trips 
infinitely more interesting and 
more tiian once I stretched my 
neck beyond the elastic limit try-

Design and Construction of Oudin Coil 
(Continued from prc:-n us fmgei 

dowels on the secondary which fit 
into the baseboard on the primary. 

The rotary spark gap is made 
of a 1-inch section of 8-inch brass 
pipe. The studs  3

4" long were 
turned from brass rod and 
threaded and brazed into the rim. 
Threading and soldering the studs 
into the rotor may seem an un
necessary operation, but even with 
all that care one of the studs flew 
off while the coil was being used 
for research after the show. Al
though no damage other than to 
the spark gap was done there 
might have been serious conse
quences if a large group were 
standing near the spark gap at the 
time. The gap was driven by a 
U-horsepower induction motor 
coupled with a "V" drive belt. 
The ratio between the pulley on 
the motor and the pulley on the 
spark gap was approximately 4 to 
1 thus driving the gap about 7,200 
R.P.M. or a rim speed of 118 ft. 
per second. To guard against any 
possibility of high voltage leakage, 
the casing of the motor was 
grounded. 

The transformer used was 40,000 
volts variable core unit drawing 40 
amperes. The casing of the trans
former was grounded. The con
denser is of the oil-filled type. The 
four sections were made of 16" 
by 20" sheets of glass with 11" by 
14" metal foil inserts. There were 
24 sheets of glass in each section. 
In this circuit thev were connected 
in a series-parallel arrangement. 

A word or two as to caution; 
under no circumstances touch 
either side of the secondary of the 
high-voltage iron core trans
former. The leads to this go to 
the rotary spark gap. Keep your 
hands away from them. If any 
adjustments are to be made in the 
primary circuit of the Oudin or if 
the spark gap is to be adjusted, it 
will be to your advantage to turn 
off all of the current, except per
haps that going to the motor of 
the rotary gap. Do not make the 

mistake of getting your fingers
across the condenser even after the 
apparatus has been stopped. Dis
charge the condenser first with a 
regular discharging rod. 

You can permit the current 
from the secondary of the Oudin 
transformer to pass "through your 
body," but when doing so hold a 
piece of metal in the hand and 
allow the sparks to fly to that 
object. The current from the sec
ondary is not dangerous but if 
taken through the bare hand it will
produce a painful burn. Innumer
able and spectacular effects can be 
produced by a "charged" person. 
Sparks fly from his finger tips. If 
he holds a neon tube in his hand 
and touches it to ground or to 
another person the tube will light 
up. He can light alcohol torches 
by merely touching his fingers to 
the top of them. No one will dare 
take a bite out of a banana or 
apple which he holds in his hands 
because sparks fly from the fruit. 

ing to determine whether the ob
ject of interest was a Cerulean or 
a Black-throated-blue Warbler. 
When the bird season waned, I 
collected beetles and concentrated 
on what Professor Alexander had 
to say about mosses, ferns, fungi, 
and plants in general. 

Imagine my surprise and delight 
when I was invited to join the 
Junior Hobby Club, an honorary 
organization of High School boys 
and girls. Each member had a spe
cific interest—shells, butterflies, 
mosses, astronomy, archaeology, 
fossils, or violets—and we took 
turns giving lectures at our week
ly meetings. Since we have joined 
The American Institute, we have 
had more to do than ever. SCIENCE 
OBSERVER gives us ideas for our 
magazine, and the Science Con
gresses have stimulated our inter
ests and given us opportunities to 
meet other people who also ride 
scientific hobby horses. 

Working at the Students' Sci
ence Laboratory at the Fair has 
been a wonderful experience and 
I have learned a lot that will be 
useful in our Museum classes and 
clubs. Meanwhile, we would like 
to see more articles concerning 
Natural History in the SCIENCE 
OBSERVER and we hope to initiate 
more of you into the mysteries of 
field and wood. 

Marjory Underwood 
Junior Hobby Club 
Buffalo Museum of Science 

Drosophila Cultures for

A- I. S- & E. Clubs


Editor • 
Our project to provide Droso

phila culture for education experi
ments on heredity covers your sci
ence clubs. We will be glad to send 
cultures to the leader of the clubs 
and will appreciate it if you would 
announce this in the SCIENCE OB
SERVER. 

A short bulletin has been pre
pared, describing the biology of 
Drosophila and the methods used 
in genetic and cytological work. 
We hope to have it available for 
distribution by the end of August. 
The title of the bulletin is Droso
phila, a Guide for Introductory 
Studies of Genetics and Cytology. 

M. Demerec 
Carnegie Institution of Washington 
Department of Genetics 
Cold Springs Harbor, L. I. 

Requests for the cultures man 
be sent either to The American 
Institute or directly to the De
partment of Genetics at Cold 
Spring Harbor. In the latter ease, 
the sponsor should specify that his 
club is affiliated with The Ameri
can Institute. 

The excellent booklet mentioned 
by Dr. M. Demerec has been pre
pared and is available for 20 cents. 
It will be reviewed in an earhi 
future issue.—Editor. 

Screwing the 8-inch sphere on top of the 
coil. The threads are special for rapid inter
changeability. In addition to the 8-inch 
sphere the apparatus is equipped with a 5" 
and a 21 i" ball and with a pointed tip. 
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Fundamentals o/ Radio

THE previous issue of this pub

lication outlined only a few of 
the researches in the field of Radio. 
That issue also contained the Con
tinental Code which is used for 
intercommunication and which the 
amateur must learn before he can 
obtain a license to operate a radio 
transmitter. And whether the 
amateur is interested merely in 
radio control or radio telephony, 
governmental regulations demand 
that he be able to receive and send 
messages by code. 

Learning the code is not at all 
difficult if a group of students take 
turns in sending and receiving. 
The equipment needed can be of 
the very simplest. For example, 
on this page a diagram will be 
found which calls for the use of a 
buzzer, a key, two dry cells, a 
small condenser and a pair of 

headphones. For the sake of 
economy, the headphones and the 
condenser can be eliminated. Then, 
the students must listen to the 
sound of the buzzer. Although it 

HEADPHONES 
STANDARD


TYPE BUZZER


3 VOLTS 
[2-172V,"A'BATTERIES 

The simplest code practice equipment prob
ably is the buzzer and battery arrangement 
illustrated in the diagram above. Note that 
a special buzzer is used. 

is advisable to use a high-pitched 
buzzer, an ordinary commercial 
buzzer, similar to those which may 
be found in many homes, can be 
employed instead. If the student 
wants to use this kind of a buzzer 
with headphones one wire from the 
headphones is connected to the con
tact point of the "make and break" 
system in the buzzer. The other 
wire from the phone will then con
nect to the condenser as shown in 
the diagram. The key itself may 
be a piece of spring brass screwed 
to a wooden base, the brass making 
contact with a thumb tack driven 
into the same block of wood. 

So much for the preliminaries. 
After a radio club has been formed 
and the spirit of its possibilities 
gets "under the skins of the mem
bers" it is likely that they will 

{Continued on next page) 
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Schematic and physical diagrams illustrating the construction of a one tube code-practice equipment. This information was furnished 
by Fred Suffield, Instructor in Radio at The American Institute Students' Science Laboratory in the Westmghouse Building, World s Fair. 
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bid You Know ri 
Dr. Lee de Forest, cooperating 

with Mr. U. A. Sanabria, are 
now testing a television torpedo 
plane (which can be built for 
$1,000 to $1,500 and will transmit 
back to military headquarters a 
picture of everything in front of 
the plane. The plane will be under 
full control of the operators at 
headquarters, would be unmindful 
of any attacking planes and could 
be used for reconnaissance, defense 
or attack. 

Japan has purchased 4,000,000 
tons of scrap iron from U. S. dur
ing- the year and that a ton of 
scrap iron will make one 75 milli
meter field gun; its carriage; nine 
500 pound bombs; one 2,000 pound 
armour piercing shell; or twelve 
machine guns? 

physicians of ancient Greece dis
covered that animal livers con
tained something which would 
cure certain eye diseases? Two 
thousand years later, scientists 
named this substance Vitamin A. 
(Bureau of Home Economics, U. S. 
Department of Agriculture) 

Fundamentals of Radio 
(Continued froi mis pin/c) 

demand a more elaborate code-
practice device—one which sounds 
like a commercial transmitting sta
tion. For that reason, a simple 
one-tube code practice apparatus 
will be the answer. Those who 
cannot read a schematic diagram 
will find that the physical or "pic
ture" diagram is easy to follow. 
By comparing both illustrations 
the student will soon learn to as
sociate the symbols for the actual 
apparatus. This code practice set 
will work on either alternating or 
direct current at a pressure of 110 
volts. 

Phonograph records may also bs 
obtained in code form. These need 
merely be placed on the turntable 
of any phonograph and may be 
used for classroom instruction. It 
might be mentioned at this point 
that some of the electrical phono
graphs do not have a control for 
speed- These are not as good for 
code practice as those in which the 
rotation of the turntable can be 
regulated because in the latter the 
message can be slowed down to 
make it readable even to the be
ginner. 

Short Courses in Science 
The American Institute will 

usher in its season of Short 
Courses in Science with Member's 
Night on Oct. 10th at 7:30 P.M. 

Members of The Institute will 
be addressed by Dr. Oscar Riddle 

'.. I,. ,,,i Electric Photo 
A large glass jar, used in the General Elec
tric laboratory for maintaining a constant 
temperature bath for measuring viscosity 
in plastic materials, had a tendency to col
lect scum, making the glass opaque. This 
demanded that the jar be scoured once or 
twice a week; acid didn't work. Tiring of 
this 7-hour a week job, chemist Samuel 
Johnson tried three goldfish (at 10 cents 
each). For three months now they have 
kept the tank clean and grown fat while 

doing so. 

who for 27 years has been con
ducting biological research at the 
station for Experimental Evolu
tion, Carnegie Institution of Wash
ington, Cold Spring Harbor, L. I. 

Dr. Riddle, a member of the 
Board of Trustees of The American 
Institute, has always been able to 
to thrill his audience by recalling 
some of the intimate problems 
upon which he has worked. "Ex
perience with Biological Experi
ments" will be the title of his lec
ture which will include the little 
known function of the thymus 
reversibility of sex in pigeons, etc. 

Service Booklet for Clubs 
A service booklet for member 

clubs, outlining the many benefits 
to which every group is entitled, 
will soon be mailed to all sponsors 
by The American Institute. This 
booklet covers a program for the 
entire year. New and special 
features will be announced as usual. 

Workshop Courses 
The American Institute again 

offers 10 Workshop Courses for 
the fall season to members of their 
Science and Engineering clubs. 
The courses include Physics, Chem
istry, Biology, Biology and Man
kind, Study of Wild Animals, The 
Care of Dogs, Elements of Pho
tography, Electron Tubes in Radio 
and Industry, Fundamentals of 
Communication Engineering, and 
Engineering. If interested in any 
of them, the student should speak 
to his club sponsor. 

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 Industry.



