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E D I T O R I A L  S 

Today's Forest Primeval 
We have just received a copy of the "Biological 

Survey of East Texas Big Thicket Area" from Dr. 
Don O. Baird, President of the Texas Academy of 
Science and Professor of Biology at Sam Houston 
State Teachers College. The survey was sponsored 
by both organizations mentioned in the previous 
sentence cooperating with the Texas Agricultural 
Experiment Station, The East Texas Big Thicket 
Association and The Forest Committee of the Beau
mont Chamber of Commerce. 

Reading the survey one is impressed with the 
descriptions "which remind one of the Lost At
lantis" whose "extent and topography are extremely 
nebulous." 

The Big Thicket, roughly outlined in the south
eastern part of Texas by the area enclosed in a 
line running from Houston to Huntsville to Wier
gate to Orange, covers approximately a million 
acres of virgin jungle as yet little disturbed by the 
woodsman's ax. Its magnificent magnolia, gum and 
white oak forest probably took a thousand years 
to develop. It was with the hope that at least a 
major portion of this fascinating area be preserved 
for future generations that the survey was made. 
Here one will find listed more than 1,500 different 
plants, more than 100 different kinds of birds, some 
of which are the rarest in the United States and 
had even been considered extinct. 

With this as an introduction, let us see what this 
Report says further; and we quote: 

". . . desire for more information, whether it be 
from the curiously inclined layman, or from the 
research specialist longing for more fields to con
quer." Birds:  ". . . the small number of migrants 
and winter residents given is due to lack of pub
lished observations made in this section." Reptiles: 
". . . the list is far from complete." Fish: ". . . no 
list can be found that makes special reference to 
fishes that have been collected within the confines 
of the Big Thicket." Spiders, Insects and Crusta
ceans: "Definite records are so small they are not 
included. New and little known species should be 
available in quantity." The Crustaceans vary in size 
from the tiny, almost microscopic Cyclops to the 
land lobster sometimes reaching a length of 24 
inches. 

Slime Molds: " . .  . a little known division. . . . 
It is hoped that some students will investigate 
them." Algae: "- . . there is no information in print 
relative to the algae." Diatoms: ". . . no investiga
tion has been done in this section of Texas." Fungi: 
" . .  . a number of unknown and undescribed 
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species." Lichens: ". . . no special reference to 
those occurring in this area." Liverworts:  ". . . no 
references." Mosses: ". . . only a few references." 

From these disclosures, it can be seen that this 
area is virgin territory for any student of Natural 
History and for those scientists whose quest for 
the rarities or for the unusual is unending. 

Those who have made the survey are deserving 
of more than orchids. Their names should be en
graved on a tablet of non-weatherable material at 
every entrance to "The Forest Primeval" which 
should and, we feel sure, will be made a National 
Preserve even more alluring than the West Coast's 
Redwood Forest. 

Machinery vs. Labor 
We have had our editorial say about this subject 

before. However, during recent months the topic 
consistently has been put before the public by 
politicians; hence, we are bringing it up again. 

In checking through the current issue of the 
Science Observer you will find many new develop
ments, many new researches, many new avenues for 
original discoveries which were not open a month 
ago. For example, Westinghouse makes possible the 
taking of high-speed X-ray pictures. Only a short 
time ago active research into the vast field which 
this discovery opens would have been impossible. 
A few years from now hundreds will be engaged in 
redesigning equipment which the high-speed X-rays 
will prove needs redesigning. Again, there is the 
field of vibration opening up new "territories for 
conquest. 

Nylon may soon take the place of silk for stock
ings. In what way will this development eliminate 
labor? It is true perhaps that many people today 
employed in cultivating the silkworm and in gather
ing the cocoons will find that their business is some
what disturbed but the weaving machinery is sub
stantially the same. However, in addition, the in
dustry will employ chemists who have never been 
employed before. New researches into dyes will have 
to be made. New weaves will be developed and 
quantities of chemicals will be used which have 
never been utilized before. 

The point which must be stressed is that a person 
seeking a job today of necessity must be educated 
well enough to enter a competitive field at a suitably 
high standard. You cannot expect a truck horse to 
win a race when starting from scratch against thor
oughbreds. Hence, you must not be a truck horse 
if you would stand a chance of reaching the home 
stretch "in the money." 
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Pioneers in

American Medicine


jVT EVER before in the history of 
-L ~ this country were the research
opportunities for students as great 
as they are today. Every school 
science class, every science club has
facilities which those of previous 
generations could not have pur
chased even if they had possessed 
a Midas' touch. And, as industrial 
expansion takes place, the need for
trained scientists, the demand for 
originality of thought becomes 
ever greater. 

You might rightly point to some 
of America's pioneering geniuses
and ask: "What schooling did they
have?" You might even justly say, 
"They made their marks without 
any scientific knowledge." Perhaps 
it will be your lot also to carve 
your name in the Hall of Fame John Wyeth and Brother Photos 
without a high school graduating "Beaumont and St. Martin"—a painting in oil by Dean Cornwell—portrays a moment dur
certificate, as did these pioneers. ing Dr. Beaumont's often repeated routine of collecting gastric juice for the furtherance 
But as scientific knowledge un- of his researches. The rubber tube leads directly into the stomach through an opening in 

folds, the opportunity for doing the chest walL The gastric juice is collected in a bottle. 

original research increases; every 
new branch of scientific develop- Lebanon, Conn., he spent his child- tive functions of the stomach. 
ment opens avenues for new scien- hood on his father's farm. Then, While he lacked scientific educa
tific thought and better inven- while a school teacher and store- tion, university degrees, laboratory
tions which conceivably might be keeper, he borrowed medical books facilities and was always on the 
more remunerative and of greater irum a doctor in his neighborhood, move from post to post, he never-
lasting benefit to mankind than apprenticed himself to a physician theless conducted epochal experi
the discoveries with which all are and finally received a license to ments. Walter R. Bett, a Member

familiar today. In other words, practice. While in service with the of the Royal College of Surgeons,

while the starting point has been army at Fort Mackinac in the says of Beaumont:

elevated the field beyond has ex- primeval forest of northern Michi- "Possessed of the true scientific

panded a hundred-fold. The edu- gan, an opportunity occurred to spirit, inventive, alert, and critical,

cation you are getting today brings make this army surgeon the pio- Beaumont accurately recorded the

you to this "jumping off" place. neer physiologist of America. An movements of the stomach during


There is no need for the modern accidental discharge of a gun into digestion, the normal appearance

student to start at the level of a half-breed trapper, Alexis St. of the gastric mucosa (stomach

Whitney, Morse, McCormick, Howe Martin, resulted in what is medi- lining membrane), the effect of

or Bell. All of that foundation has cally called a permanent gastric temperature and of anger on the

been prepared. As a case in point, fistula—an abnormal opening into flow of the gastric juice, the results

let us examine the life of William the stomach. Beaumont saw in this of starvation and of over-feeding,

Beaumont, M.D. Born in 1785 at an opportunity to study the diges- the importance for digestion of 

mastication, and the 
fact that only the tak
ing of food, and not 
mechanical irritation, 
stimulates gastric se
cretion. His awareness 
that the sensation of 
hunger originates with
in the stomach itself, 
strikingly anticipates
the conclusions of mod
ern physiology, and he
further realized the 
existence of the en
zyme, pepsin. Before 
him, knowledge of gas
tric digestion was frag
mentary and specula
tive. His investigations,
confirmed, accepted,
and amplified, have in
spired physiologists
throughout the world." 

The second in the series of 
paintings shows Sir William 
Osier at Old Blockley. Osier 
revolutionized medical teach
ing in this country by per
mitting medical students to 
study diseases first hand in
stead of from books. This 
was 'laboratory technique" 
applied to human health. 
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While this is not the way to kick a football, it does show what happens to the bones 
of the foot at the instant athletic director, William L. Foley (Bloomfield, N. J., High 
School), sinks his toes into the pigskin. Below Coach Foley's upraised foot is the 
aluminum box containing the X-ray film upon which an exposure of a millionth of a 
second has just been made by the high-speed X-ray tube at the center of the photo. 

The result is pictured at the right. 

X-Ray Photos 
in Millionth 
of a Second 

cessful they were is illustrated in 
the photographs which accompany
this article. 

The new tube is similar, in some 
respects, to a three-element vac
uum tube but it does not use a hot 
filament. Instead the cathode is a 
small, thin, oval shaped metal plate.
The anode or "target" of the tube 
is the same as in the average X-ray
tube. The third element is an elec
trode which acts as a "trigger" to 
start the discharge of electrons, 
but immediately thereafter as
sumes the role of a "focusing cup."
In operating it, condensers are 
charged to 90,000 volts. A spark
gap is connected in series with the
tube and prevents this voltage 
from being applied until an im
pulse is given from an auxiliary 
timing circuit. Breaking the tim
ing circuit causes a slight addi
tional voltage to be applied which
is sufficient to cause the condensers 
to discharge their store of elec
tricity across the spark gap and 
through the tube. Naturally, the 
timing circuit (usually a strand 
of fine tungsten wire) is located 
in such a position that it will be 
broken at the proper instant. 

The readers of this publication 
have seen some astounding1 ex
amples of high-speed photography 
in which rapidly moving objects 
appear to be standing still. 

A .22 long rifle bullet enters a block of wood. 

However, all such photographs 
show what is going on visibly. 
Photos of bullets, for example, 
have been taken to show the bul
let in flight through the air, show 
it as it enters a block of wood 
and again as it leaves. But up to 
the present time no photographs
have been made to show what hap
pens inside that block of wood 
while the bullet passes through it.

However, thanks to the produc
tion of a new type of X-ray tube
developed by Dr. Charles M. Slack,
and his associates, (Dr. Slack is 
Research Physicist for the West
inghouse Lamp Division at Bloom
field, N. J.), it is now possible to 
photograph what goes on within 
an opaque object at a speed of a 
millionth of a second. Thus, scien
tists today can show what happens
inside a golf ball and club at the 
very instant the former is struck 
by the latter; pictures can be 
taken to show what happens to 
the bones of the foot as the foot 
meets a football. They also show 
how bullets tear through blocks of
wood and could be made to indicate 
what happens inside of a rifle 
barrel, gas engine, carburetor, etc.
The new X-ray tube differs from 

those forms now in general use. 
The modern tube has a heated 
filament from which all current or 
electron flow should originate. 

Sometimes, however, these tubes 
also produce "uncontrolled" X-rays 
in which the current passes from 
a point or sharp edge within the 
tube. Tube designers take great
pains to avoid this condition which
may result in failure or destruc
tion of the tube. Measuring this 
unwanted emission, Westinghouse 
engineers found that the current 
which the tube passed totaled sev-

A similar bullet about two-thirds the way 
through the plank. Note the trail of lead 
and the fact that the wood is sealing itself 

shut in the wake of the bullet. 

eral amperes. Inasmuch as high 
amperage held the key to what 
they were seeking, namely, a tube
capable of handling a large 
amount of current for an extreme
ly short time, to make ultra high-
speed X-ray photography possible,
they set about deliberately to 
create "cold emission." How sue-

Right—this bullet of the same calibre ex
ploded upon emerging from the wooden 
block. Observe the shape of the bullet and 
the particles of lead which have dropped off. 
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One of the tunnels buUt by 
Vanderbilfs w o r k m e n 
more than SO years 
ago (now see bot
tom photo). 

Vanderbilt's $10,000,000 Folly?

M ORE than a hundred years ago the route for 

the new Pennsylvania Turnpike was laid out 
but not with the intention of making it the fastest 
automobile highway of its kind in the world—160 
miles of open road without speed limit, without a 
single traffic light or crossroad and designed to 
carry automobiles at speeds up to 120 miles an hour.
If a similar highway were built from New York to 
Chicago an auto could make this trip in 14% hours
— 1  % hours less than is taken by the 20th Century
Limited. In back of this road is a strange story 
—a story which tells of years of fruitless efforts 
with millions of dollars thrown away. 

Then, in 1881, a gigantic battle was started be
tween William H. Vanderbilt, son of the old Com
modore, and J. Pierpont Morgan over railroad con
trol of Pennsylvania. The South Penn Roadbed 
sprang to life and two years later engineers and 
laborers went to work in earnest. By November, 1885,
the road bed was 60% finished. Four and a half 
miles of tunnel had been driven. More than 5 million 
yards of grading were finished. Then, Vanderbilt 
and Morgan called off their war and the operations 
stopped. The roadbed which had cost $10,000,000 

The Lamp i*notO3 
The same tunnel shown at the top of this page, after builders had 

enlarged it to accommodate two lanes of traffic. 

Aerial view of a section of Pennsylvania's new express highway 
built upon the abandoned roadbed of "Vanderbilt's Folly"—a rail

road started more than SO years ago but never completed. 

was abandoned. In 1890 "Vanderbilt's Folly" was 
sold by the sheriff and since that time it has been 
carried on the books at $1.00. 

But the old tunnels were sound. The grades and 
drainage culverts were still strong and dependable 
when, in 1934, the Pennsylvania State Planning 
Board conceived the bold plan of using the old 
roadbed for a modern express motor highway. It 
seems that Vanderbilt's engineers knew what they
were doing when they laid out the old bed because, 
as far as possible, the road utilized southern and 
western slopes to avoid ice and snow; it was above
flood line and below fog line. It made possible grades
of no more than 3%. In fact, a value of several 
million dollars was placed upon the work done more
than 50 years previously. 

Today this road which runs between Pittsburgh 
and Philadelphia is considered one of the finest 
examples of highway engineering in the country. 
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Scientists Now Honored on U. S. Stamps

The American Institute recognized them ages ago. 

of artists (which later became the
National Academy of Design) and 
was its first president, remaining 
in office for 16 years. But Morse 
will always be remembered for his 
scientific contributions. In 1832 he 
conceived the idea of a telegraph
and constructed the first apparatus
in New York in 1835. However, 
he- already was one of the judges 
at an American Institute Fair in 
1834. In 1842 The American In
stitute recognized Morse's genius 
and awarded a gold medal to him 
for his electro-magnetic telegraph, 
engraved "the best specimen of 
philosophical and mathematical in
strument.'' That same year he laid 
the first submarine telegraph line
in New York Harbor. After many
discouragements, Morse finally ob
tained a grant of $30,000 from 
Congress for the construction of 
an experimental telegraph line 
from Washington to Baltimore. 

But it was not until May 24, 1844,
that the line was completed and 
successfully demonstrated. Togeth
er with Professor Draper, Morse 
also set up the first Daguerrotype 
apparatus (original photography). 

The face of Cyrus Hall McCor
mick (1809-1884) is found on the 
new 3c U. S. stamp. McCormick 
had only a common school educa
tion. But in 1831 he constructed a 
machine for reaping and harvest
ing grain, patenting and improving
it later. The factory which he 
started for manufacturing this 
machine today is the world re
nowned International Harvester 
Company. The American Institute 
honored McCormick for his devel
opment of "the Virginia Grain 
Reaper—a valuable machine" way 
back in 1849. 

The new commemorative 5c 
stamp shows Elias Howe (1819
1867). Howe was a machinist and 
in 1845 invented a lock-stitch sew
ing machine. He opened a plant 
at Bridgeport, Conn., and became 
a prosperous manufacturer. 

The last stamp in the "Inven
tor's Series" is a portrait of Alex
ander Graham Bell (1847-1922). 
After graduation from London 
University and while a professor 

A CURSORY glance through the
archives of The American In

stitute of the City of New York will
disclose that at least three of the 
five inventors whose portraits are 
found on the current U. S. "Fa
mous Americans" Series of Com
memorative Stamps had been hon
ored by The American Institute 
many years ago.

On the new lc stamp is a pic
ture of Eli Whitney (1765-1825). 
Whitney was born in Westboro, 
Mass. After his graduation from 
Yale University, he moved to 
Georgia where he invented the cot
ton gin. Prior to this invention, 
seeds were separated from the 
cotton boll by hand. Whitney's 
simple mechanism did the work 
speedily and mechanically. Find
ing it difficult to have his machine
recognized in the South, Whitney 
opened a plant at New Haven, 
Conn., but manufacture of the cot
ton gin was a failure in Whitney's 
hands principally because he was 
obliged to defend patent suits. 
Disheartened, he directed his at
tention to the manufacture of fire
arms in which he amassed a for
tune. The American Institute was 
founded three years after his death.

The new 2c stamp pays tribute 
to Samuel F. B. Morse (1791
1872). Morse was one of the best 
of the early portrait painters. In 
fact, he organized an association 

in the School of Oratory, Boston 
University, he invented the har
monic multiple-telegraph; a system
for the electric transmission of 
speech, in 1874; and the magneto
electric speaking telephone in 1875.
However, it is quite well estab
lished that Bell finally got the tele
phone to speak in 1876 and first 
publicly used it in a conversation 
between Salem and Boston in Feb
ruary, 1877. Nevertheless the first 
real public demonstration was 
given at The American Institute 
Fair in September, 1877. Here, sev
eral transmitters were set up and 
the public was allowed to speak 
over the wires which connected 
with The Institute's own Fair 
building and the offices of 32 
Tribune Building. Although Bell 
gave private showings of the Won
derful Speaking Telephone at 50c 
for the privilege of seeing it, the 
demonstration at The American 
Institute Fair was responsible for 
awakening wide-spread interest. 
The Institute's "Medal of Prog
ress," awarded to Bell in 1877, 
would seem to indicate that the 
value of the telephone already was
recognized by its far-sighted di
rectors. It is conceded by all his
torians that this exhibition was 
the turning point in Bell's career. 
And The American Institute today
is just as encouraging as it was 
when America was lots younger. 

U. S. Post Offlco Phottw 
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Importance of Carotene

Abstracted from a paper by Dr. Walter J. Peterson of Kansas

State College and presented at a Symposium on Vitamins at the

Hundredth Meeting of the American Chemical Society in Detroit,


Michigan.


Yea, the hind also calved in the field, and forsook it, because 
there was no grass. 

And the wild asses did stand in the high places, they snuffed 
up the tuind like dragons; their eyes did fail, because there was 
no grass. 

Jeremiah 14: 5 and 6. 

Extreme deficiency of vitamin A results in weak or sick hogs and 
other animals. While supposedly necessary for health in animals, 
the common cockroach thrives and multiplies without vitamin A. 

AS long ago as biblical times the dicate a high content of other im- As the physical and chemical 
observation was made and re- portant vitamins, whereas a low properties of each new vitamin be-

corded that when there is no grass carotene value would indicate that comes known, the chemist is usu
(on which animals may feed) one those adverse conditions of drought, ally able to devise some simple 
of the first and most characteristic storage, undue exposure, etc., which method for its quantitative deter-
symptoms is that of blindness. had destroyed carotene, had also, mination which will take the place
Today we of course know that in all likelihood destroyed many of the time consuming and labori
grass and all green growing plants other important vitamin factors, ous animal feeding experiments 
contain a yellow pigment, carotene, some of which are known to be usually necessary.
the precursor of vitamin A, which less stable than carotene-. In the case of carotene, develop-
when absent from the ments in this direction 
ration of animals pro- . , have been very striking.
duces as one of its most I Instead of the 6 to 8 
specific symptoms, xero- i weeks and its attendant 
phthalmia, or blindness. j work and detail required 

And even today, when | formerly to determine 
scientists wish to deter- I ! the vitamin A potency 
mine the minimum vita- | j of a feed, now one can 
min A requirements of I make 6 to 8 determina
farm and domestic ani- tions in a single day.
mals, no better technique Today the poultry- and
is available than a de- cattleman can easily and
termination of that mini- quickly obtain a caro
mum amount of vitamin tene assay of the feed 
A value which is just he is to buy. Most feed 
necessary to prevent the manufacturers determine 
onset of night blindness. carotene as a routine 

The reference to the practice in their labora
hind calving in the field tories and thus are able 
and forsaking it is also to protect themselves 
most apropos. During the and their customers. 
recent drought years nu- Dr. Peterson says, 
merous reports have "There are two forms 
come from the drought of vitamin A potency, 
stricken areas of the that due to carotene 
midwest regarding diffi- which is practically the 
culties in reproduction only source in green 
in farm animals and in growing plants and the 
some cases there have colorless true vitamin 
been reports of animals A (carotene is a pre-
having difficulty in car- cursor) which is not 
ing for their young. found in plants, but in 

It is of course possible fish-liver oils, etc., and 
that carotene (provita- frequently along with 
min A) has not been the carotene in such ma-
only contributing factor terials as butter and 
in the latter case; other eggs. The fa rmers ' 
vitamins might also be sources of vitamin A are 
involved. But herein lies largely the green grow-
an interesting point; the ing plants and grasses 
chemist, who can now with which he provides 
determine the carotene his livestock, unless, of 
content of a feed with course, he should add 
ease, is beginning to cod-liver oil to supple-
realize that a knowledge ment his feeds. I did not 
of the carotene content, invent the method for 
aside from providing the determination of caro
measure of vitamin A. tene but have made a 
potency, is also a good, number of improvements
practical qualitative in- and, together with other
dex of the amount ot scientists, have modified 
other biologically im- the method of procedure 
portant factors present. so that more rapid de-

Vitamin A deficiency results in weak, sick or dead young hogs. terminations can be 
Thus a high carotene Frequently the young have malformations such as absence of the made. 

value would normally in- eyeballs, etc. 
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High Pitched Sounds

Speed Chemical


Reactions


Here is the experi
mental apparatus 
which was used by 
Dr . W a l t e r C. 
Schumb and Edmund 
S. Rittner of fthe 
Research Labora
tory of Inorganic 
Chemistry, Massa
chusetts Institute of 
Technology, to study 
the effect of sound 
upon the rate of 
chemical change. 
The diagram at the 
bottom of this page 
explains the entire 

set-up. 

super-sonics it becomes uncom
fortably hot and yet the mercury 
column does not change. 

But sound of a much lower fre
quency, only 9,000 vibrations per 

second, without any assistance 
from any other source of energy 
can speed up the rate at which a 
chemical reaction takes place, ac
cording to Dr. Walter C. Schumb 
and Edmund S. Rittner of the Mas
sachusetts Insttiute of Technology 
who reported this development at 
the 100th Meeting of the Ameri
can Chemical Society. 

Although it has been assumed 
by scientists that an intense sound 
has an accelerative effect on cer
tain chemical reactions, the M.I.T. 
Scientists are the first to prove 
that this increase in activity takes 
place because of the noise as such 
and not because of heat energy 
transmitted by mechanical vibra
tions. 

Dr. Schumb and Mr. Rittner 
showed that sound energy pro
duced by a rapidly vibrating nickel
tube partly immersed in a solution 
is able of itself, and apart from 
any thermal effect, to hasten the 
speed of a chemical reaction. They 
carefully balanced out the heat 
effects resulting from the mechan
ical vibration of the solution so as 
to be able to establish the reality 
of the effect of the sound as such. 
Their experiments were carried 
out upon a well-known chemical re

(.Continued on page 18) 

p CARUSO would often 
*-> amuse his guests by singing 
at a thin-walled drinking glass 
and shattering it purely by the 
forced sympathetic vibrations. 
Nelson Eddy, famous motion pic
ture actor, whose remarkable voice
has thrilled millions of theatre
goers, does the same thing, it is 
said. But sound waves are capable 
of doing even stranger things and 
research into that field is again 
being revived. Super-sonics, that 
is, sound above audibility (about 
300,000 vibrations per second), 
have been known to produce per
fect emulsions (emulsions which 
will not separate out). They also 
destroy red blood corpuscles. If a 
mercury thermometer is held in 
the hand against a source of 

In this diagram A is the vibrating nickel 
tube. B is a plug of boron carbide, which 
closes the tube at the bottom and prevents 
contact of the nickel with the solution 
being vibrated. C is a glass spraying 
device. Water, brought to the desired 
temperature by the Systems F, G, H, J, is 
sprayed through fine holes upon the inner 
walls of the nickel tube, and is withdrawn 
immediately by suction upon the long inner 
glass tube which reaches to the bottom of 
the nickel tube. D and E are the driving 
and polarizing coils which bring about the 
vibration of the tube when the oscillator 
(shown at the right in the diagram) is 
operating. F is a knife-type heater in a 
constant level tube. G is a second, higher 
constant level tube supplied with tap water. 
H is a variable resistance for adjustment of 
the heater, F. J is a thermometer indicat
ing the temperature of the water used in 
the spray. K is a stout Pyrex glass cyl
inder which supports the cooling mechanism 
free from contact with the nickel tube. 
L i s  a ground glass stopper used to close 
the cell, M, until the vibration begins, so 
as to avoid evaporation losses if working 
at elevated temperatures. The pulley and 
cord serve to raise or lower the vibrating 

unit by means of a brass "harness." 
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Mating Behavior in 
One-Celled Animals 

FLIRTATIONS, taboos, petting 
and definite hours for parties 

have been observed among the 
Paramecia. 

The Paramecium (singular, plu
ral Paramecia) is a tiny one-celled 
animalcule popularly called the 
"slipper animalcule." Nearly every 
student of biology is familiar with 
this creature, having observed it 
often under the microscope. This 
slipper-shaped organism moves 
rapidly through water by the ac
tion of very fine hairs or cilia 
which surround it like a fringe. 
The Paramecium is found in sweet-
water ponds and pools. Its ease of 
culture in the laboratory makes it 
a favorite among students. It is so 
small that it can be observed only 
under a microscope where its trans
parent body will be found to con
tain tiny plant cells which give the 
animal a greenish color. 

It has been known for many 
years that the Paramecia have two 
forms of reproduction. They mul
tiply by division, that is, a single 
animal will split in two; these, in 
turn, will also divide and become 
four. And in this way a single 
Paramecium, in a few days, can 
become the ancestor of several 
thousand, all alike. In addition to 
this simple method of reproduc
tion it has been observed that 
Paramecia sometimes mate, that 
is, two of these tiny cells will come 
together, their bodies will fuse, 
then they divide again into two 
creatures and continue to multi
ply by division as before. 

All these facts are common 
knowledge. However, Dr. Herbert 
Spencer Jennings, Professor of 
Zoology at the University of Cali
fornia, decided to look further into 
the social behavior of these tiny 
creatures and, following his inves
tigations, he delivered an address 
recently before the Natural Sci
ences Section of the University of 
Pennsylvania Bicentennial Confer
ence which astounded his audience. 
Dr. Jennings discovered that no 

*^r y 

two members of the same family 
of Paramecia will mate. When 
members of a second family are 
introduced to members of the first 
family the two families cling to
gether as though their bodies were
covered with glue. After sticking 
together in this clot for several 
hours the Paramecia break apart 
and pair off, two by two, after 
which the actual mating (which 
puts new life and vigor into the 
family) takes place. The "party," 
that is, the adherinsr in clots, the 
first step in the mating, only takes 
place between 8 or 9 o'clock in the 
morning and 5 or 6 o'clock in the 
evening. 

Dr. Jennings has distinguished 
in one group of Paramecia, four 

If the two types P and Q are mixed the in
dividuals agglutinate in large masses. This 
photo was taken six minutes after mixing. 

mating types or castes, designated 
A, B, C and D. Members of one 
caste will not mate with each other 
but will mate with individuals of 
any of the other three castes. He 
has also found a second group of 
eight castes, none of which will 
have anything to do with the castes 
of Group I, but each of which will 
mate with the other seven castes 
in its own group. And there is a 
third group of four castes which 
will have nothing to do with the 
other twelve castes. Thus, within 
a community of these small single-
celled animals, is a complex system 
of mating, involving three main 
divisions and a total of sixteen 
castes, among which are rigid 
"taboos." 

Not all the mating behavior is 
as violent as that described above. 
Activity which Dr. Jennings com
pares to "courting, or perhaps in 
some cases flirting," has been ob
served. Two individuals touch each 
other gently. They do not stick to
gether, but swim off in coordinated 
motion side by side, continuing in 
contact. They proceed in a grace
ful path—a spiral—through the 
water. They may keep this up for 
but a few seconds and then sepa
rate, or it (the behavior) may con
tinue for a much longer time, lead
ing finally to a mating of the two. 

1 V - \ L * 
\ 

These photographs show the mating be
havior in the minute one-celled animal 
known as the Paramecium busaria. This 
photo shows the single mating type (type 
C mentioned in the text) with the indi
viduals scattered singly. 

Most often, however, this caressing
behavior lasts but a few moments, 
then the two individuals separate 
—possibly coming together again 
in a similar way a few seconds 
later. "As the animals swim in a 
graceful spiral, they make a pretty 
sight, reminding one of couples 
in a dance." 

Dr. Jennings said such "gentle,
caressing behavior," when it occurs 
between members of different mat
ing castes in the same group "is 
often after a time replaced by the 
strong physical adhesion," but 
when it occurs between members 
of the same caste it is only a tem
porary attraction, apparently serv
ing the function of a "trial." 

While it is possible that these 
attractions and repulsions may ul
timately be explained on a physico
chemical basis, in examining the 
unity of biological phenomena it 
is useful simply to compare the 
protozoan behavior with that of 
other animals. And when one does 
so, Dr. Jennings said, "it becomes 
evident that some of the behavior 
of these simpler organisms much 
resembles that which in ourselves 
has subjective accompaniments, 
has even conscious awareness of 
relations. Whether there are faint 
glimmerings of consciousness in 
the Infusoria we can of course 
never know." 

« * • • v


Photos by Dr. H. S. Jennings, courtesy
The American Naturalist 

Twenty-four hours later the mixture of 
types P and Q breaks up so that one will 
fund only individuals and pairs. To say that 
this photographic record is amazing is put
ting it mildly. 

About five hours later the masses (see 
center photo) break down into smaller 
masses, chains and pairs. Now, refer to 
photo at the right. 
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In the Spotlight of Science

Latest developments in the world of discovery


Alexander Smltn & sons uarpet rnoio 
"Gl wing Carpets" might be the appropriate name to apply to the new fluorescent 
carpet  3t which shines in brilliant colors when acted  light. r  upon by invisible ultra-violet
This carpet is woven in the same manner as any ordinary carpet, the only difference 
being in the dyes with which the wool is treated before weaving. The carpet is ideal 
for theatre aisles as it provides a broad visible path in a hall otherwise apparently 
dark. The ultra-violet lamps used to cause the rug to fluoresce are concealed in 
the ceilings and wall. Fitted with special filters, the lamps pass only invisible 
ultra-violet rays of a high-wave length which have no effect whatever on theatregoers. 

Ford Motor Company 
Here is the "Thermos Bottle" engine. Unlike the standard steam locomotive, it has 
no coal tender. The engineer's assistant is a fireman in name only because there 
is no firebox. Instead, every three hours the engine is charged with hot water and 
steam is generated by waste heat from open hearth furnaces. The heavy insulated 
boiler remains steamed up for at least three hours of hard work. The engine is 
tremendously powerful and is used to haul tons of steel ingots in and around the 

Ford Motor Company's Rouge plant. 
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tvesiingnouse Photo 
One of the demonstrations at a recent symposium on illumination staged by the Westinghouse 
Lamp Laboratories at Bloomfield, N. J., was a demonstration of an experimental 10,000-watt 
mercury vapor lamp. Practically everyone in the audience, composed of university deans, pro
fessors, scientists educators and the press, shaded his eyes from the intense glare of this 
water-cooled lamp, one-fifth as bright as the surface of the sun {just as S. G. Hibben, Director 
of Applied Lighting, is doing in the photo above). So intense are infra-red radiations which 
pass through the water jacket of the lamp that they will set fire to a roll of wrapping paper 

held a short distance from the lamp. 

General Electric Photo 
If one of these new anti-aircraft searchlights was located 12 miles from you and its powerful 
beam was directed to where you were sitting you could comfortably read the type in a regular 
newspaper from the illumination which the searchlight provides. Each searchlight is 60 inches 
in diameter and of 800 million candlepower. The beam which cuts the sky for a distance of 
5'/2 miles may be directed up or down and from side to side with almost the ease of steering 
an automobile. The lights with their accompanying power units are mounted on pneumatic 
wheeled trucks to facilitate their rapid movement from place to place. Several of these lamps 
are rolling out of the General Electric plant every day to augment America's new defenses. 

du I'ont Photo 
"Louverglas" is a new cellulose acetate plastic illustrated in the enlarged photo at 
the left, above. It appears transparent with a number of fine parallel hair lines. 
When looking directly through the glass vision is unobstructed but as the glass is 
tipped the image becomes translucent. In the photo at the right the flowers are 
viewed through three identical sheets of the new plastic. At the top, the parallel 
lines are practically invisible. At the bottom, the glass appears translucent; at the 

center, it appears midway between translucency and transparency. 

ITniversity of Illinois Photo 
With assembling of six huge iron castings weighing 60 tons, and placing on them 
of two miles (ten tons) of copper tubing wound into a dozen pancake-like coils, 
construction of the new University of Illinois' atom-smashing cyclotron is well under 
way. When completed, it will be used to study the nucleus or core of the atom. 
Its radiations will equal those of six billion dollars worth of radium. It will manu
facture artificially radioactive substances for use in physical, chemical and biological 
research. At least another 18 months will pass before the machine will be put into 
operation but when completed it will produce results roughly equivalent to any of 
the 15 other cyclotrons now in operation or under construction elsewhere in America. 
In the photo, center, Prof. P. Gerald Kruger, in charge of the new machine, 
with, right, Dr. E. M. Lyman, and, left, Prof. J. R. Richardson, associated in the work. 
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Kitchen Shelf


Supplies War Wound


Treatments


Jelly and Jam Ingredient Helps to Heal


Soldier's Injuries. Plaster of Paris also


W. A. Bender, father of commercial 
pectin in the Spring of 1»13, checks 
up on the strength ot a sample of 

medicinal pectin. 

D[D you know that the 
average housewife has 

on her pantry shelves a sub
stance which has been found 
ideal for treating a soldier's 
war injuries? And did you 
know that this substance is 
used by American house
wives in making their jams 
and jellies?

The new treatment is 
called "Pectin Therapy".
Pectin is a jellifying essence 
made from apples. Its use 
was described at a recent 
American Medical Associa
tion Convention by Dr. James
E. M. Thomson, a noted Lin
coln, Nebraska hospital sur
geon, but for surgical pur
poses a specially refined and 
processed pectin has been 
prepared, according to Dr. 
Aksel G. Olsen of the General 
Foods Corporation. 

"The new treatment," Dr. 
Olsen said, "is said to speed Above—Mr. Fehlberg checks the 
up healing, stimulate recov- equivalent weight of a sample of 

Springs Surprising Cures. 

believed that the mixture of 
organisms on the wound may,
by their mutual antagonism, 
prevent the victory of any
one group. Frequently, there
is a pronounced nauseating 
stench from the plaster en
casements after they have 
been left in position for from
15 to 21 days. But the wound
heals cleanly and the patient
suffers no discomfiture. A 
similar method is used for 
the treating of compound
fractures—fractures in which 
the bone breaks through the
skin. Again, only the actual 
wound is covered with gauze,
then, as before, the plaster 
of Paris is applied directly 
to the skin. Of course, tet
anus antitoxin is given to 
every patient. 

Below—Medicinal pectin is washed 
with acidified alcohol as a step in 
purification process. For small 
samples Mr. Walker uses the suc
tion funnel. After a final neutral 
alcohol wash, the pectin is vacuum 
dried, then checked as shown in the 

other two photos.
General Foods Corporation Photos 

ery and provide healthy scar
tissues. It may be used as 
a dressing for poison gas burns, 
shrapnel wounds and shell frac
tures." 

Dr. Thomson urged his fellow 
surgeons to use Pectin Therapy in
all superficial open wounds and rec
ommended a 2% aqueous (water) 
solution of pectin-saturated gauze 
as the best dressing for such 
wounds. 

While pectin does not seem to 
act as a destroyer of bacteria, it 
appears to clean up wounds, stimu
lates their rapid healing and is 
comfortable to the patient. The 
method is finding favor both here 
and abroad in the treatment of 
infantile diarrhoea, infections fol
lowing bone fractures, gingivitis 
of the gums and severe burns of 
the skin. 

One often wonders whether 
germs are as deadly as we have 
been led to believe. A new method 
considered highly suited in the 
treatment of wounds of modern 
warfare is what is known as the 

medicinal pectin. 

"closed method" by 
which a plaster of 
Paris cast is put di
rectly upon the wound,
first covered with ster
ile gauze. Of course, 
the parts are washed 
and any flesh incapable
of living is cut away
but no attempt is made 
to kill any organisms
which may result in a 
bacterial infection. In
stead, reports the Jour
nal of the American 
Medical Association, re
liance is placed entirely 
on the ability of the 
body to resist the dis
ease. The purpose of 
the plaster cast is to 
insure rest. This, in 
turn, allows new capil
laries (tiny blood ves
sels) to form which are
not broken down by re
peated handling. It is 
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Copper and Brass Research Ass'n Photo 

Heating Homes Through Walls and Floors 
A SYSTEM that may revolu

tionize the heating and cool
ing of residences and business of
fices has made its appearance in 
various parts of the country. This 
system employs copper pipes which 
are built into the floors, walls or 
both, and through them is circu
lated hot or cold water, depending 
upon whether the occupant de-

Mine Locomotive 
\ /  I AKING mine locomotives very
J-'-l low serves a definite purpose.
By reducing the amount of top and
bottom material which must be re
moved along any main haulage
way, the costs for labor, supports 
and cartage are reduced greatly. 

It is because engineers think of 
these things that industry can 
operate profitably. For in this case, 
a smaller locomotive, but just as 
powerful, means a saving of thous
ands of dollars. 

The mine locomotive, shown in the
photo below, is able to operate in 
a 40-inch vein without brushing 
the top or taking up the bottom 
because there is nearly an 8 inch 
clearance above the locomotive. 

This new unit has an over-all 
height of only 26 inches and was 
made by the General Company for
the Jewell Ridge Coal Corpora
tion's mines in Virginia. It is pow
ered by two 90-horsepower series

mands that his residence or place 
of business be heated or cooled. 
Due to the fact that the effect is 
spread over very large areas, it is 
not necessary that the hot water 
in the pipes be raised to such a 
temperature that the floors become
uncomfortable under the feet. Fur
thermore, this system eliminates 
all visible signs of the conven

is 26 Inches High 
wound, self - ventilating motors. 
The equipment of the locomotive 
which weighs 15 tons includes a 
10-step controller, reverser, hand
brake wheel, air-brake, air-sander 
and whistlelvalve. The trolley is 
raised by air pressure; the air 

tional radiators or hot air ducts. 
As is shown in the photograph 

above, copper tubes, bent to allow 
for expansion are set upon a 9-inch 
bed of gravel. This acts as an in
sulator and allows little heat to 
be lost into the ground. The area 
is then filled with sand and the 
concrete floor is poured. Photo 
above shows "before" and "after." 

20-Foot Flower Bloom

TN the lobby of the R.C.A. Build

*• ing in Rockefeller Center, New

York City, two Century plants

burst into bloom, sending up stalks

20 feet high. After the top-most

buds come into flower the entire

plant dies. Photo shows Miss

Virginia Schroll inspecting blooms.


reservoirs being contained
front and rear bumpers. 

The century plants, the 
blooms of which are shown 
in the photograph at the 
right, were purchased from 
Mexico five years ago and 
planted in the lobby of the 
R.C.A. Building in New 
York. It is believed that the 
plants were between 30 and 
40 years old at the time they 
were planted. The blooming 
stalk sprouted into the air 
at an average rate of about 
3 inches a day. 

Below—the latest type of 
mine locomotive which af
fects a great economy in 
permitting the use of lower 
tunnels or haulageways. 

 in the 
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Pooling their resources, 40% of the member
ship body of the Middletown High School 
Science Club hired a bus and visited the 
World's Fair particularly to see the Stu

dents' Science Laboratory. 

, JL,,..„ 
One of the wall exhibits is an oscilloscope 
which shows the wave pattern on the semi

circular screen at the rear. 

No one has any difficulty in visualizing 
the phases of the moon which rapidly 
flash before the eyes in this exhibit. 

Coming Events Cast

Their Shadows


"C HE New York World's Fair is 
•*• now a thing of the past, but 

the memory of the happy times 
spent by students at the Labora
tory established for them by The 
American Institute will never be 
forgotten. 

At this point a recapitulation 
might be in order. Ten and a half 
million visitors saw more than a 
thousand students demonstrate 
their familiarity with scientific 
equipment. 

Judging by the letters which 
have been received,' the Students' 
Science Laboratory in the Westing-
house Building was a huge success. 
For some students it was the first 
time they had been away from 
home, addressed audiences or found
themselves in company of others 
from distant cities whose pursuits 
had a common foundation. 

But you who have been reading 
this publication are aware of what 
has gone on. Today that is all 
"water over the dam." Undoubted
ly, you now want to know what 
comes next. 

First on the program, of course, 
is the Science Congress of The 
American Institute Science and 
Engineering Clubs to be held at 
the Museum of Natural History, 
New York City, on December 26 
and 27. There will be both morning
and afternoon sessions. The Christ

mas Lecture will be given on De
cember 26. A Movie Show with 
pictures made by amateurs will be 
presented on the 27th. All applica
tions to give a talk or demonstra
tion or enter a movie film must 
be filed with The American Insti
tute by November 30. Awards, 
Certificates of Merit and of Par
ticipation will be presented. 

Then from February 15 through 
February 23 is the Fourth Annual 
Scholastic Salon of Photography 
which welcomes amateur photo
graphers from every part of the 
country. In the last Salon 375 
photographs were hung. Selections 
from these various Salons make up
the Travelling Photo Shows.

And then comes the Thirteenth 
Science and Engineering Fair. The
photographs on these pages are 
representative exhibits from the 
Eleventh and Twelfth Science 
Fairs. They are included here to 
show what clubs or individuals 
have done. Mostly, however, they 
are intended to stress the need for 
sturdy well-protected exhibits. 
Thousands of visitors examine 
these products made by student 
scientists and entered in a Fair. 
They manipulate the switches or 
operate the mechanisms. It is es
sential that the exhibits be able to 
withstand the severe punishment
to which they will be put. 

Seymour Golub, 16, is a member of The 
American Institute Science and En
gineering Clubs through the Brooklyn 
Tech Radio Club. He was awarded a 
Certificate of Merit and a bronze tablet 
by Mr. F. S. Lyon, Director of the Hall A "capacity relay" exhibit in one of the Thousands of visitors pressed the bwtton 
of Science and Industry at the World's display cubicles at the World's Fair. to watch the action of ribs in breathing. 
Fair as "the world's youngest inventor." Note how well protected the exhibit is. This exhibit withstood the punishment. 
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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 itl


* Name at end of each brief indicates Club Sponsor. 

Becoming familiar with the splendors of ments, members of the Science 
the sky is one of the engaging pursuits of Club of Junior, High School 
the Hamlet Science Club, Hamlet High 178 (Brooklyn, N. Y.) go in 
School (Hamlet, N. C). In addition, it for plays and dramatics about 
is preparing individual projects and science scientists. 
exhibits leading to the N. Y. Science Fair. "Arthur Fane, Teacher 
*Evelyn Holloman, Science Teacher 

The HoUiday Junior Science Club of 
The Science Club of Grass Valley High Holliday Junior High Sclmol (Topeka, 

School (Grass Valley, Calif.) is making Kans.) is looking forward to a number of 
plans for conducting a House of Magic for excursions which it has planned. This, 
an all-school "Stunt Xite" program on the of course, is in addition to the usual science 
order of that put on by the General Electric projects, programs, etc. 
Company at the Treasure Island, World's 'Clarence L. Miller, Science Teacher 
Fair. It is also completing a reflecting 
telescope which was started last year. The Each member of the Photographers, a club 
welding of the parts is being done by the of Centra! High School (Cape Girardeau, 
students in the school shop. Mo.) has or is building and equipping a
*J, B. Underwood, Instructor, Physics & darkroom. Member contests will be held 
Chemistry o o and an exhibit will be given at the end 

Each student of the Chemo^ Research Club of the year. The program includes color 
Df Emerson High School (Union City, N. J.) photography.
is working on a chemistry project to be *Mrs. Carrie H. Findley, Biology Teacher 
exhibited at the New York Science Fair. 
*Bernard J. Becker and Elso Chioca, Chem- The Mystic Association of Alchemists,istry Teachers Riverton High School (Riverton, Wyo.) is 

preparing projects in photography, electricity The interests of members of the Central and radio. Science Club of Central Junior High School *Irving JL. Asplin, Science Instructor (Madison, Wis. J reach into many fields. 
In addition to making scientific exhibits and Some of the members of the Sidncvmodels, some of the students work with 
electricity, some with physics and some with Science Club, Sidney Public Schools (Sid
chemistry; a fourth group und-ertakes ex- ney, N. Y.), are working on projects in 
ploratory work. chemistry, physics ^nd biology to be pre
* Alfred R. Butz, Teacher, General Science, sented at the Oneonta Science Congress. 
Physiology & Math. *Miss Dorothy T. Lewis, Science Instructor 

o —o 
This month, the American Institute Microscopic work and dissections engage 

Science and Engineering Clubs welcome a the attention of members of the Searchers' 
well-organized group from Juneau Public Club, Rancocas Valley Regional High School 
Schools at Juneau, Alaska, members of the (Mount Holley, N. J .) . 
Irate Ions Club. We expect to hear more *Miss Elizabeth T. Pearson, Biology Teacher 
from them. o- —o 
*Edna Harpole, Chemistry Teacher The Mansfield Senior High Science Club 

(Mansfield, Pa.) is building an amateur 
The Fifturians Science Club. Macfarlane weather station. We hope to be able tn 

Junior High School (Tampa. Fla.), write: report the progress. 
"Thank you for the fine cooperation we have *Benn Weeks, Science Teacher 
received from you at all times during the 
past year. In return we pledge ourselves The Scicntia Virginibus Pucrisquc, a cli'b 
to cooperate with you to the utmost extent." of the St. Charles High School (Walden. 
*D. V. Giunta, General Science Instructor Mass.), starts its first year of existence with 

laboratory and general science projects. It 
In addition to publishing a science cluh has our best wishes for a long life. 

newspaper and conducting scientific experi- *Sr. Catherine Marie, Science Teacher 

One of the many exhibits which occupied 
wall cabinets at the Students' Science 
Laboratory at the World's Fair was this 
apparatus (or counting cosmic particles. 
Although it was placed in operation thous
ands of times, it never failed in two years. 

Another apparatus which functioned con
sistently. This is an iron lung. 

Working models for the Science Fair should 
always be built ruggedly. Thousands of 
people, less experienced than the builder, 
attempt to operate the exhibits. Conse
quently, they must be made to stand the 
punishment of rough handling. 

Here are two examples of excellent static models. Observe how 
clean is the work. The model at the left was on exhibit at the 
World's Fair for two years. The one above was placed in its 
glass enclosure and remained there dtiring the 1940 season. 
Both models, however, withstood the rigors of shipping to the 
Fair and back. Those who are about to prepare models for the 
coming Science Fair should take all these things into consideration. 
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The two butterfly drying boards at the left of the above illus
tration were made by nailing together two thicknesses of one-half 
inch cane wallboard. For the special purpose desired these dry
ing boards are flat across the top. For the collector it is advisable 

that the top surface of the boards be slightly tapered, approxi
mating the angle illustrated by the third board which is a typical 
commercial product having an adjustable side. Thin slivers of 
wood on the outside edges will produce such a modification. 

It's Easy to Collect Butterflies

AN editorial in the previous issue

of this magazine outlined some 
of the many research activities 
which are still open to the serious
amateur investigator in one of the 
countless branches of the field of 
Biology. Although butterfly and 
moth collecting has been a popular
hobby for many years and although
extensive research has been con
ducted in this field, much still re
mains to be learned. One of the 
most important requirements is a 
more wide-spread interest so that 
results obtained from different sec
tions of the country can be tabu
lated and, in that way, a more per
fect coverage of local information 
would become helpful in getting a
better picture of migrations, hiber
nations, insect locations, etc. 

Although butterflies are most 
abundant during the summer 
months a butterfly collection can 
be started at any time of the year.

Perhaps it will be a little diffi
cult to catch the winged beauties 
at this season in the northern sec
tions of this country, but such work 
can be carried out now by club 
members in the south and western 
zones. However, members of clubs 
in those sections of the country
already experiencing cold weather
will find that the leafless trees and 
barren fields make it much easier 
to gather and collect cocoons—the 
pupal stage of the butterflies and 
moths. From these, club members 
can watch the wings of the butter
fly unfold. Then, too, this method 
guarantees much more perfect 
specimens than are usually ob
tained in the fields. At the same 
time nreparations can be carried 
on for a most extensive field ac
tivity which should be followed 

through month after month, as 
soon as spring arrives. It should 
also be pointed out that some but
terflies hibernate in the adult stage
and these may be frequently found
under stumps or in protected 
crevices. So, you can see, even 

NET (LENGTH z\ TIMES DIA.) 

FLATTEN 

One of the simplest butterfly nets is made 
by sewing a bag of mosquito netting to a 
frame made from a wire coat hanger. The 
hanger is fitted into a bamboo pole. 

winter need not prevent your start
ing this hobby now.

Practically every locality in this
country will yield about 100 differ
ent species of butterflies. This, in 
a way, will limit your collection 
but if your club becomes actively
engaged in making a collection of
butterflies, its leaders will find it 
easy to exchange specimens with 
clubs from other parts of the 
country. Naturally, you will hope 
to get perfect specimens in ex
change and, by the same token, 
you should send only comparable 
material. 

The materials needed for making
a butterfly collection are very few
and inexpensive. You will need 
a net, stretching board and killing 

bottle. If you collect pupae you 
should have a wooden box and 
some wire screening.

The average home contains doz
ens of wire coat hangers which 
are of no value whatever (suits 
returned from the tailor are usu
ally hung on these cheap wire 
hangers). With your fingers you 
can change the shape of such a 
hanger and bend it into an almost
perfect circle. The hook end is 
straightened as indicated in the 
illustration. A piece of cloth net
ting (mosquito netting, tarlatan or
similar material) is sewn "bag 
shaped" and then stitched to the 
wire circle. The edge of the wire 
circle is then covered with a fold 
of cloth binding tape; the handle 
is next wrapped with tape and 
pushed into a taped section of 
bamboo pole about 4 feet long.

Drying boards of different sizes 
should be made. The cane boards 
illustrated can be built in less than 
five minutes. If a taper is desired 
the cane board will bend sufficiently 

The student can make moth and butterfly 
stretching boards in the woodworking shop. 
The illustration above is typical for the 
construction. The width of the body groove 
will depend upon the thickness of the body 
of the insects. 
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for the purpose. Wooden ends 
should be attached so that the 
board will be steady under the 
hands. The surface of the board 
should be covered with glossy 
paper (see photo) because this 
wallboard is very rough and un
less so covered it will interfere in 
the spreading operations. Ordinary 
library paste is satisfactory for 
sticking the paper to the wall 
board. Pins can be pushed into 
this type of drying board much 
more easily than into the commer
cial wooden boards. 

For killing the specimen a kill
ing bottle is excellent. A specimen 
jar with clamp and rubber ring is 
most suitable. Any other wide 
mouthed jar with cover will do. 
In the bottom of this jar place sev
eral lumps of cyanide about the 
size of a hazelnut. From your 
grocer get a small bag of cork 
chips (grapes are usually packed 
in this material). Sprinkle the 
cork chips upon the cyanide and 
then add a paper disc made as 
illustrated, or insert a circle cut 
from a blotter and pour in a %,
inch thickness of plaster of Paris. 
CAUTION: Cyanide is very poison
ous. Do not handle the material 
with the fingers and never inhale 
the gas in the bottle. A jar so pre
pared will last for many seasons. 
When it starts to lose its potency,
punch a needle through the plaster
of Paris and add a drop or two of
vinegar. Remember: the gas is 
deadly! 

Those who enter upon this hobby 
now also should obtain a wooden 
box about 18 inches long, 24 inches
high and 8 to 10 inches deep. 
Knock out the bottom and nail 
ordinary wire fiyscreen across the 
opening. Make a wooden door for 
the front from 4 strips of 1-inch 
stock and cover this with screen. 
Into this box you can place the 
pupae which you collect now. If 
this box is kept in a warm room 
a butterfly will emerge from each 
chrysalis in from three to ten days.
Do not place this box near a win
dow otherwise the butterfly will 
become excited and fly around dam
aging its wings. After the wings 
have been fully extended you can 
drop the creature into the killing 
bottle and leave it there for about 
a half hour. 

To facilitate pressing the but
terfly, it is advisable to clip off 
a few insect pins (very thin 
Japanned pins which may be pur
chased from biological supply 
houses) and insert them into the 
ends of wooden matches. 

As soon as possible after the 
butterfly has been killed, grasp the 

The wings of tiny butterflies may be held
in position by strips of cellophane. 

body with a pair of forceps 
just under the wings and 
squeeze lightly. This will ex
pand the wings so that you
can push an insect pin through
the thorax. Insect pins come in
various thicknesses. Pins Nos. 
1, 2 and 3 will serve the ama
teur. Now set the pin into the
drying board so that the wings 
come level with the surface. 
Hold the wings spread by two
small strips of drafting cloth, 
paper strips or cellophane, 
loosely pinned in place. With 
the matchstick tools, spread 
the wings so that the lower 
edge of the upper wing is at 
right angles to the body of the
insect. The point of the pin 
tool should be inserted in the 
wing close to the body and 
under a large vein which you 
will find plainly marked and 
close to the upper edge of the
wing. Do the same with the 
lower wing moving it up into
position under the upper wing.
When the wings are in the 
proper position push the points
of the needle into the board. 
With the butterfly thus prop-

Miss Milione demonstrates the use of the ad
justing needles. Note how the butterfly's wings 
are held in place until the glass covers are 

erly positioned (see photo) care
fully cover the wing with a small 
square of glass, hold with the finger
to prevent shifting and then press
pins into the board at an angle to
lock the glass in place. Very small
creatures may be spread by merely
pinning the paper strips firmly in 
position. (Your author does not 
use the paper-strip method for 

When stretching butterflies, locate the pins
under the heavy bands and closer to the 
body than is indicated in this illustration. 

holding the wings spread during 
the manipulative procedures. In
stead, a piece of glass is rested 
upon the wing not being handled.
This will keep the wing out of the 
way and prevent the body from 
shifting. A pin alongside the body 
also helps to prevent body shift. 

Butterflies and moths may be 
kept for months before putting
them on the spreading board. Each,
however, should be kept in an in
dividual triangle of paper and each
should be labeled, noting location 
and time of capture. These pack
ages can be kept in a cigar box,
between layers of cotton and must
be protected by adding some crys
tals of paradichlorbenzene. When 
it becomes desirable to spread the
wings, the insect must be "relaxed."
The easiest way to do this is to 
drop the insect upon a cheese cloth
spread over the mouth of a jar con
taining water; cover this with an
other jar inverted over the whole. 
The moisture in the air is sufficient 

pinned in position. 

to soften the body. (Many prefer 
to use h'/o carbolic acid wash in
stead of water.)

A few helpful hints might be 
added at this point. A butterfly 
net, either green or black, is less 
likely to disturb the insect than 
if you use a white material for the
net. A quick lateral sweep will lift
the butterfly off the flower. A flip
of the net while in the air, twisting
the net around the wire frame, will
trap the creature. Examine care
fully to see if the specimen is per
fect. Obtain a sufficient number of 
specimens to satisfy your needs 
and also for exchange with other 
clubs. To kill the specimen you can 
pinch the body slightly, through
the net, stunning the insect. After 
that drop it into the killing bottle
and close the cover.; or set the kill
ing bottle on the ground, put the
net over the bottle, open the cover
and work the insect into the bottle. 

Some specimens of butterflies 
and moths will fold their wings 
"backwards" when they die. Do 
not allow them to remain in this 
position for more than half an 
hour. Reverse the wings right 
away, if possible, pinching them 
slightly, and then, if necessary, 
return the insect to the killing 
bottle. Do not keep too many in
sects in the killing bottle, other
wise the newly introduced butterfly
will break the wings of some of 
those already in the bottle. 

• PAPER DISK 
CYANIDE 

KILLING BOTTLE 

A reasonably "safe" cyanide bottle is 
made as illustrated above. Its construc
tion is described further in the text. 
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Experiments with Fruit Flies 
Editor: 

Our club would like to carry on 
the heredity experiment with 
Drosophila mentioned in the last 
issue of the Science Observer. If 
these experiments require a dis
secting microscope, do not send the
culture. The necessary 20c is en
closed. 

Mary Bennet, President,
Margaret Middleton, Sponsor.

Biology Seminar Club, 
Canton, 111.

We are retwning your 20c be
cause, under the plan which has 
been worked out with the Wash
ington office of the Carnegie Insti
tution a single copy of the Dro
sophila Guide is supplied without 
charge to classes in Biology and 
science clubs together with the 
cultures of Drosophila and the in
struction for conducting the ex
periments. However, if additional 
copies of the Guide arc desired, as 
might be necessary if ccah mem
ber of a club wanted one for his 
personal use, such extra copies may
be purchased for 20c each from 
the Washington office of the Insti
tution. 

A dissecting microscope is not 
necessary for carrying on the ex
periments. A low-powered micro-

is helpful, but not essential for 
the beginner.—Editor. 

Orchids Plus 
Editor: 

I have just received your No
vember issue. Let me congratulate 
you upon its contents. In these 
days of highly specialized scien
tific endeavor, it is a pleasure to 
find a periodical that presents the
most intricate problems of research
in such simple every day language
without losing in correctness and 
authenticity. We will of course 
again take the liberty of quoting 
your competent writings.

Dagobert D. Runes, Editor. 
Science Illustrated,
New York, N. Y. 

We feel honored in having our
humble efforts appreciated by you.
But you are in good company. The
Science Observer has been quoted
in newspapers from coast to coast. 
It has been mentioned in every one 
of the publications illustrated in 
the photograph at the top of this 
page—and many more.

Needless to say, we will be most
happy to cooperate with you and
any other publication which strives
to stimulate an interest in science,
i>i youth, and in Americanism. 

—Editor. 

Some Letters to

The Editor


SCII/JC or even a magnifying glass Sound Criteria 
Editor: 

You are to be congratulated for 
the splendid improvement in our 
magazine. In less than two years 
the Science Observer has become 
one of the most popular maga
zines in our students' science 
library, which is certainly a sound 
criteria for judgment. Keep up 
the good work! 

Gordon M. Dunning, 
Middletown Science Center 

Director. 
Middletown, N. Y. 

Twenty-five Junior Scientists 
Editor: 

I would like to renew the mem
bership of the Beebe Science Club. 
We have about 25 new members 
this year. Please enter our sub
scription for 25 copies of the 
Science Observer under the club 
rates. 

You are to be complimented on 
the present excellence of the 
Science Observer. Its growth has 
been interesting to watch. 

Hector J. Le Maire. 
Beebe Junior High School, 
Maiden, Mass. 

Best Exhibit at the Fair 
Editor: 

I am a school teacher in the 
Wilmington, North Carolina Pub
lic High School and I was very 
much interested in the splendid 
exhibits in your Students' Science 
Laboratory. In fact, I consider it 
the best thing at the Fair. 

I was especially interested in the
preparation of transparent and 
translucent animal tissues (such 
as baby frog, chick, fish, etc.) 
which was exemplified so bril
liantly in one of your exhibits. 

I will consider it a genuine favor 
and an example of the progressive 
spirit of modern American indus
try if you will be so kind as to 
send me the details of how to 
mount the transparent and trans
lucent animal tissues. 

Leo Burks, Jr. 
Greenville, N. C. 

Details have been sent.—Editor. 

action, the hydrolysis of potassium 
persulfate.

"We modified a previously known 
type of apparatus for the produc
tion of intense audible sound in 
such a way that a compact unit 
resulted, which could be readily
moved about and rapidly introduced
or removed from contact with the 
solution being studieil," hi. 
Schumb said. 

"Furthermore, in our arrange
ment no metal came into contact 
with the solution so that a further 
element of uncertainty in the con
clusions to be drawn was remove! 
(the presence of metal itself often 
speeds up chemical reactions). 

"The heat energy imparted to 
the solution of the mechanical vi
bration was carefully compensated 

Vibration Speeds Reaction 
( Continued fr nn paqc  8 )

by closely controlled cooling of the 
nickel tube and thermostating the 
reaction vessel. 

"In this way we were able to 
•measure the influence of sound vi
brations of under 9,000 cycles per 
second at several temperatures, 
and to show that, for this particu
lar reaction at least, a definite in
crease in the speed of the chemical 
change resulted. 

"We were not at this time at
tempting to widen the scope or ap
plicability of this form of energy 
or to find new uses of the vibrating 
unit. Many such applications have
been reported hitherto, such as the
partial sterilization of milk, the 
preparation of various kinds of 
emulsions, including photographic
emulsions, and the bringing about
of certain oxidation processes. 
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Short Courses in Science


A small section of the meeting room on "Member's Night" crowded to standing room only. 

THE American Institute of the 
City of New York is not as 

localized in its activities as its 
name might imply, in fact, its 
fame is known throughout the en
tire civilized world. As one of the 
oldest Scientific Societies in Amer
ica, it stimulated industrial and 
scientific efforts since 1828. How
ever, the readers of this publication 
are more familiar with its Junior 
work than with its Adult pro
grams. Believing that those who 
have recently become affiliated 
with the parent body would like 
to know to what they can look 
forward after they graduate from 
high school or college, the editor 
has elected to describe an Ameri
can Institute "Member's Night" 
which opened the 1940 lecture 
season. 

Long before the appointed hour, 
resident members of The Institute 
were found filtering into offices 
where they congregated in groups 
to discuss topics of the time. In 
general their interests turn to 
things scientific. Among these 
members one will find college pro
fessors, industrial chemists, physi
cists of repute, biologists, physi
cians, dentists, business men whose 
hobbies revolve around science, 
teachers and many others who have 
gained social and mental stimuli 
from the series of Short Courses 
which are a small but vital part 
of The American Institute's pro
gram. 

As the hour for the lecture ap
proached, the assembled members 
and their guests moved into the 
spacious meeting room which was 
rapidly packed to capacity and 
even standing room was at a 
premium. After an introduction by 
Dr. H. C. Parmelee, President of 
The American Institute, Dr. Oscar 
Riddle fired the opening gun with 
a strictly informal talk which kept 
the audience spell-bound. Dr. 
Riddle is one of the world's leading 
endocrinologists; for 27 years he 
has been conducting biological re
search at the Station for Experi
mental Evolution, Carnegie Insti
tution of Washington, Cold Spring 
Harbor, L. I. 

"Russia will tell you," Dr. Riddle 
said, "that inequalities of human 
beings are dependent solely upon 
environment. Experimental evi
dence would prove that this state
ment does not hold. We can always 
find genetically determined charac
teristics of the parents in the orf
spring. It is true that environ
ment is capable of molding one and 
the same individual into any one 
of several types of person; but it 
is equally true that the genes and 
chromosomes received from par
ents not only make individuals un
equal but set limits to the effects 
which environment can produce." 

Dr. Riddle then outlined some of 
the different experiments made 
upon the eggs or embryos of ani
mals to produce a reversal of their 

Dr. Oscar Riddle, one of the world's leading 
Endocrinologists, opened this year's series 
of lectures at The American Institute by 
recounting some of the experiments he has 
conducted at the Station for Experimental 
Evolution, Carnegie Institution of Washing
ton, Cold Spring Harbor, L. I. Dr. Riddle 
is a member of the Board of Trustees of 

The American Institute. 

sex (in which a female is changed 
into a male). He spoke also of his 
own work back in 1919 with a 
colony of pigeons, some of which 
laid eggs with bad shells and 
others which seemed to lay good 
eggs but the embryos from which 
all died while young. He recounted 
how the blood of the animals was 
searched for a clue, how yeast con
centrate was fed to tne animals; 
then amino-acids were tried. Fail
ure of all of these experiments led 
to other tests with various extracts 
of the endocrine glands. Finally, 
by feeding an extract from the 
thymus, the results attained were, 
in those days, nothing short of 
miraculous. The eggs became 
normal. 

Now, in the human being, the 
function of the thymus gland is 
not known. This gland, situated 
just above the heart, apparently 
loses its function in the adult. No 
one has yet discovered what, if 
anything, the thymus does in the 
human organism in that period be
fore birth or during suckling when 
the gland is at its greatest devel
opment. But among birds the 
thymus is a big factor in making 
reproduction possible, Dr. Riddle 
proved. 

The scientist also alluded to. ex
periments he conducted toward 
establishing races of birds, some 
with large thyroid glands; others 
with small thyroid glands. Exter
nally, these birds cannot be told 
apart; racially they differed great

(Continued on HC-rt pape) 

DISTRIBUTION POLYGONS FOR INTESTINAL LENGTH 

IN MALES OF 2 RACES OF RING DOVES 

Above—The selection of individuals within 
these (and other) line-bred populations re
sulted in the establishment of a race (No. 
72) with a shorter and another (No. 72) 

with longer intestines. 
Left—With this apparatus for measuring 
the heat production or basal metabolism, 
it has been shown that the "thyroid races" 
of doves or pigeons have unequal rates of 

heat production. 
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deficiency of common salt in the 
diet will lead to cannibalism 
among: game birds? They don't 
peck each other when they get the 
proper amount of salt.— (Bureau 
of Biological Survey, U. S. De
partment of Interior) 

whan the Continental Congress 
in 1776 adopted the eagle as the 
insignia of our new-born nation, 
they chose the most royal of all 
birds as the symbol of American 
Democracy. Throughout the ages 
the eagle has always been an em
blem of Imperialism, and has 

perched on the banners of auto
cratic chieftains and on the coins 
of kings the world over for more 
than 5,000 years.— (Natural His
tory Magazine) 

a single atom of nickel, sur
rounded by 45,000 atoms of copper, 
will produce a catalytic reaction 
between hydrogen and benzene, 
while pure copper will not? This 
was brought out by Dr. Vladimir 
N. Ipatieff, emeritus professor of 
chemistry, Northwestern Univer
sity, during an address in which 
he stressed the need for painstak
ing research in catalytic chemistry. 

SHORT COURSES—(Continued from page 19) 

ly. In this connection he then men
tioned the experiments which had 
been conducted to establish some 
relation between the anterior 
pituitary gland (a tiny gland situ
ated at the base of the brain) and 
the length of the intestine. Suit
able selections of birds to be used 
as parents resulted after a few 
generations in the establishment of 
some races of doves with short in
testines and of other races with 
long intestines. 

"These experiments," he said, 
"have never been carried on in 
humans. Of course, you would have 
some trouble about it, but what 
was found to happen in these ani
mals would probably also occur in 
humans if we could make similar 
tests on them. 

"Contrary to much current 
teaching, human beings are not 
equal. They are biologically and 
genetically unequal. I am not re
ferring to races when I make this 
statement. If this inequality had 
not existed among individual 
pigeons we could never have be
gun this line of experimentation." 

Dr. Riddle then referred to 
problems and conditions connected 
with the teaching of biology in 
the schools. He said that some 
schools do not teach the subject at 
all, many have little or none of the 
necessary equipment and most of 
them have 45-minute periods—an 
interval of time entirely too short 
to teach science, or to train stu
dents to do their own thinking and 
to carry on their own experiments. 

"Talking about an experiment is 
of little consequence, but," he said, 
"if the experimental method and 
if results of experimentation in 
biological and other sciences are 
allowed to do some of the good 
things which they can do for 
peoples trained in them, we need 
not worry about the future of de
mocracies. Peoples who love reality 
and truth will not accept an intel
lectual void. And, apparently, 
there are enough institutions un
afraid to foster the truth in Amer
ica to guarantee this." 

The lecture was concluded by 
answering questions asked by the 
spectators, after which refresh
ments were served. Editorially, we 
have glossed over only a few of 
the highlights of Dr. Riddle's open
ing lecture at The American In
stitute and the picturesqueness of 
a "Member's Night." Also, edi
torially, we agree that the teaching 
of science in many schools is not 
satisfactory to students, but they 
are doing something about it. Al
ready 700 science clubs, established 
in schools, have become affiliated 
with The American Institute where 
they are making their efforts count. 
(See Club News found elsewhere 
in this issue.) 

Weekly, following the opening 
program, members of The Ameri
can Institute attend Short Courses 
in Science, each usually consisting 
of three lectures. The series just 
completed was presented by Dr. 
Charles K. Payne, Ph.D., Assistant 
Professor of Mathematics at New 
York University. The subject was 
"Mathematics—A Living Science." 
Even those who abhor working 
with numerals were fascinated by 
Dr. Payne's lucid explanations of 
methods involved in solving in
tricate problems, even to the ex
tent of accurately predicting re
sults of such events as national 
elections. 

So popular was this subject that 
Dr. Payne was "drafted" unani
mously by the assembly to give a 
fourth lecture. 

Some Relatively Recent Develop
ments in Chemistry 

This new Short Course in Science, 
open to the members of The Ameri
can Institute, will be delivered by 
Jerome Alexander, B.S., M.Sc, a 
consulting chemist and chemical 
engineer, author and lecturer. This 
series will start Tuesday, Novem
ber 12 and will include an applica
tion of chemistry to some prob
lems involved in normal life proc
esses and disease. 

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.



