wttntt

The American Institute

(Dbseroer

CHARTERED 1828

The World Looks to Science and Youth
June 1940
Price 5 Cents
Vol. 2

No. 6

Special
World's Fair
Number
In This Issue
Testing Conditions
Poisons that Plants
and Animals Use
The Death Ray Hokum
What Tomorrow's
Scientists Are Doing
Today
Televising a Surgical
Operation
New Airplane Engine
Hides in Wing
Did You Know ThatLemon Operates
Motor
Circulatory System
Models in Vinylite
The Latest Time
Standard
Encircling the Sun
In the Spotlight of
Science
More Strongman
Tricks
Analyzing Metals with
Electric Shocks
Chemical Magic
Students Enfoy
Workshop Courses
What American
Institute S & E Clubs
Are Doing
The Constructive
Blitzkrieg
The Human Side of
the News

Televising a Surgical Operation. (See page 7)

Stitntt ©teeroer
Published Monthly During the School Year—Copyright 1940 by
THE AMERICAN INSTITUTE OF THE CITY OF NEW YORK
60 Easf 42d Street, New York, N. Y.
JOSEPH H. KRAUS, Editor

Board of Trustees
H. C. PARMELEE
JULIUS H. BARNES

President
Vice-President

A. D. A. CRAWFORD
HARDEN F .TAYLOR
H. H. SHELDON

Treasurer
.

.

.

.

Assistant-Treasurer
Managing Trustee

CHARLES N. FREY
RALPH H. MCKEE
U
E

-

R

' •LUPKIN

OSCAR RIDDLE
HARDEN F. TAYLOR
J0HN A

- ^ELLERS

- WEIDLEIN
H. B. CUSHMAN
GEORGE S. ARMSTRONG

EDITORIALS

Testing Conditions

Poisons That Plants and Animals Use

Seems to us that a lot of ballyhoo sometimes is
used to make drama where, technically, none exists.
Mr. Lester Barlow convinced the Senate Military
Affairs Committee that a new liquid oxygen-carbon
explosive which he invented, would bear investiga
tion.
A 1,000 pound bomb was set up on a tower around
which live goats were tethered at distances of from
200 feet to 1,000 feet in widening circles.
It was Mr. Barlow's contention that the detonat
ing wave of the explosion would kill even human
beings at great distances. However, in war-free
America human cargo is not made the goat for
experiments, so goats were used as substitutes.
At the given signal there was a tremendous roar.
Contrary to the expectations of the inventor, not a
single goat's spirit departed to whatever place the
spirits of animals go when they die.
However, failure to cause death by compression
should not have been the important factor of this
demonstration. A revival of interest in liquid air or
oxygen as an explosive is of greater service to man
kind, particularly if its application could be con
fined to industrial fields exclusively. A liquid oxy
gen explosive becomes as safe as a handful of clay
within a few hours if, by accident, the charge failed
to fire.
But let's get back to the fanfare. Why 84 goats
for the test? Why so heavy a charge of explosive?
The same type of test on a smaller scale with a
smaller explosive charge but with test animals, or
instruments, comparatively closer to the explosion
would have demonstrated that the theory was all
wrong. Furthermore, no normal person ever died
from the intensity of detonating waves created by
large defense guns even when they stood almost on
top of them while they were being fired. Even a
shotgun at close range is more "powerful" than a
heavy explosion at considerable distance.
Somehow, all this reminds us of the promise made
by a spiritualist who guaranteed messages if the
room were decorated in accordance with her de
mand. A platform had to be erected seven inches off
the floor. On this were to be two tables; on one table
was a vase containing seven white roses, seven clean
glasses and a pitcher of water; on the other, seven
red roses, and wine. The four corners of the room
had to be decorated with three yard streamers of
ribbon in seven different colors.
When everything was examined and found to be
perfect, the seance commenced. As you would expect
there were no results—even as with the 84 goats.

Research investigators are delving further into
the mysteries of the plant and animal kingdom,
seeking to pry from them their many secrets. Never
theless, the field is still wide open for individual
research workers and students.
What, for example, is the poison which the cicadakiller (a wasp) injects into the locust to completely
paralyze the creature and yet not kill it? Can't a
similar product be used by man for hibernating
animals over the winter? The locust, when removed
to the wasps' burrow, will serve as food for young
wasps. It is known, of course, that most animals are
not affected by their own poisons; hence, the young
wasps do not become paralyzed.
The sting of bees has been used in the treatment
of rheumatism and the poison produced by the
pitcher plant has just been impressed into the
service of mankind. Now, why doesn't man find
a practical use for termites?

The Death Rays Hokum
About once a year, newspaper reporters herald
the discovery of a new death ray which the "inven
tor" claims will send enemy aircraft screeching from
the skies in flames, kill thousands of militia, de
stroy ships and ammunition dumps at a distance,
and so forth.
Your Editor investigated many of these so-called
death-dealing weapons. Each one he checked upon
was a palpable fraud. In one of them a number of
heterogeneous parts were connected by wires which,
in many instances, disappeared under transformers.
A slight tug on one of these wires freed a half
dozen others cut off with the ends not even bared
of insulation. Its "inventor" repaired the "damage"
by pushing the wires into any free gap he could
find. Another was a laboratory demonstration of a
Hertzian Resonator with flashlight powder across
the gap. A third was a common "heat-ray" lamp
set in a polished reflector with which all action
took place at the focal point of the reflector.
With such simple laboratory equipment "Inven
tors" have fooled reporters and gathered for them
selves much publicity—apparently the only benefi:
of the "invention." Contrary to popular opinion,
none of these "Death Rays" was ever "approved by
governmental scientists, purchased and suppressed
to prevent the discovery from falling into the hands
of the enemy." Conclusion: Many reporters should
take a course in science—then they will be more
careful about scare headlines.

The next issue of the Science Observer will be dated! October; available September 1, 1940
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Small section, of the Students' Science Laboratory showing some of the spectator operative exhibits.

What Tomorrow's Scientists
Are Doing Today!
World's Fair visitors are thrilled by demonstra
tions in the Students' Science Laboratory—an
exhibit of The American Institute
OU may properly ask "What
Y
makes us think that the young
sters, who today are experimenting

in school laboratories, in their own
cellar workshops, or in their attic
bedrooms, will be headlining science
news in the not too remote
future?" You may also wonder
why we believe that these same
youngsters will ultimately carve
their names in the Hall of Fame.
Is it because they are exhibiting
their abilities in the Students'
Science Laboratory in the West
inghouse Building at the N. Y.
World's Fair, or because they
lecture at Science Congresses, par
take in Science Fairs or are active
members of school Science Clubs?
The answer is that nearly every
scientist of repute started to
"dabble" in scientific problems
when he was still in his teens.
Some were never able to work that
spirit out of their systems. And
while science has progressed far
since The American Institute of
the City of New York was founded
in 1828, the greater the progress it
makes the less it learns. This
statement may sound paradoxical,
but let us reflect upon it for one
Not only do girls demonstrate the labora
tory manufacture of face creams, rouges
and other "beauty" preparations but they
also use them. Photo at the right shows
Miss Jean Oertel, of Girls' Commercial
High School checking temperature of the
water before adding other ingredients to
make a cream rouge. Marjorie Hart ap
plies it. (See insert photo).
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moment. Radio, as we know it today, is a relatively new
field of scientific endeavor.
Although there are hundreds of radio engineers, we
dare say that none of them understands the subject
thoroughly. How many radio engineers, for example, are
fully conversant with all of the idiosyncracies of short
wave transmission and reception; how many are con
versant with frequency modulation; how many know
thoroughly the developments which are taking place in
television and, if someone introduced a method of trans
mitting power by radio in the near future, we wonder how
many of these engineers would be caught completely by
surprise. But the point we want to stress is that as each
new development takes place it opens an entirely new field
of research. By the same token, each new development
greatly augments the field in which experimental work
can be done, not only in the home workshop, but also in
the school science club, college research laboratory or
industrial manufacturing company.
In 1828, when The American Institute of the City of
New York was founded "for the purpose of encouraging
science, engineering and industry in the United States,"
there was no organization devoted to such a far-sighted
inspiring program in this country. That year the Institute
held a County Fair—the No. 1 County Fair of the State
of New York (and The American Institute Fairs are still
the No. 1 Fairs of the Metropolitan State). It should be
remembered that in 1828 the United States geographically
was a much smaller place than it is now. Only 11 years
before, Mississippi entered the Union, Illinois became a
State of the Union in 1818, Alabama in 1819, Maine in
1820 and Missouri in 1821. Only three years before
founding the Institute the Erie Canal was finished and
only 14 years before inception of this organization the
Star Spangled Banner was written by Francis Scott Key.
The reaper was invented by McCormick in 1834 and the
telegraph by Morse in 1835. Parenthetically, it might be
mentioned that the inventions of both of these famous men
were exhibited at American Institute Fairs and that Dr.
Morse was an executive of the Institute.
The first public High School in the United States was
opened in Boston in 1821; in the year 1839, Draper took
the first photograph. This was 11 years after The Amer-

Visitors to the World's
Fair can see the
manufacture of reflect
ing mirrors for tele
scopes—a project which
is carried on at the
Students' Science Lab
oratory in the West
inghouse Building.
The photo at the left
shows how the specu
lum (mirror) is ground
to parabolic shape.

The p h o t o g r a p h s
bordering this page
show the various
stages in making a
relief map. First,
the student traces
elevations from a
contour map to card
board of the proper
relative
thicKness.
Then, the pieces are
cut out on a jig
saw. In the photo
at the left, Artie
Stefanelli and Gaspare Giacalone (left
to right) of the
Elizabeth
Peabody
House, Boston, are
nailing the sections
in place.
Finally,
plaster of Paris is
used to fill the con
tours and the pro
ject is painted.
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ican Institute was founded. Daguerre, popularly named
'The Father of Photography," made his important con
tributions to the field in 1851. Also in 1839, Goodyear
patented the method of vulcanizing rubber. But it was not
until 1846 that Elias Howe invented the sewing machine
and R. M. Hoe, in 1847, invented the rotary printing press.
All three men exhibited their epoc-making inventions at
American Institute Fairs.
Our own Smithsonian Institution did not come into
existence until 1836, eight years after The American In
stitute made its debut.
The progress in the field of invention and research kept
pace with the rapidly expanding country.
No one can deny that the original purpose of The
American Institute was fulfilled—at least in part. American
industry and engineering had been well established. But
there was another object outlined in the charter, namely,
"the purpose of encouraging science."
In 1928 a Science Fair was held in New York City in
which Elementary and High School students were invited
to partake. Clubs formed in schools in New York and its
immediate environs soon became affiliated with this pro
ject. In fact, the program attracted much favorable com
ment and inquiry throughout the country. In 1938, a
liberal grant from the Westinghouse Electric and Manu
facturing Company made possible the expansion of the
program to a nation-wide basis. How effective this growth
has been during thirteen short months is very evident
from the maps appearing in this issue on page 19. Be Of constant interest to flower lovers is this hydroponics
cause they believe in this wholesome youth activity, \,he demonstration given by William Depasquale at the American
Westinghouse Company (in their
Institute Science and Engineering Clubs exhibit.
building at the World's Fair,
N. Y.) has donated a large space
and well-equipped laboratory to
The American Institute where any
visitor will find hundreds of stu
dents actively engaged in the work
which they love best. Here, they
demonstrate chemical experiments,
exhibit physical phenomenon, make
relief maps, and show their handi
work in the fields of biology, micro
scopy, photography, etc. Some
groups delve in to the field of radio
or aviation engineering, other are
more interested in photography
and electronics. To this exhibit will
come the prize winners of Science
Fairs conducted in other sections
of the country—all a part of this
vast movement.
That, in a nut shell, is the story
of The American Institute and its
Junior Activities. Of course, the This photo shows the underside of a large wire crib elevated to show the roots of the
organization also has its adult plants which are immersed in a tank of water, fortified with the proper nutrient chemicals
program, which includes among its necessary to maintain plant growth.

nt is demonsrtated here by Michael Fumarola.
The g U S S cabinet is shie.ded a g a i n s t acinic
light by colored gelatin sheets.

On exhibition is this multi-prize winner in one N.Y.C.
Science Fair. It is a wooden model of a Submarine
Escape Hatch made by 6 pupils of P. S. 54, Brooklyn.
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Photo above—
Francis McGov
ern shows the
spectators how

This is a typical spectator operated exhibit. By pressing the button,
the radio frequency oscillator is set in operation. The condenser is tuned
by the motor while the airplane rotates, and picks up the signal.

Installed in the Carrier Igloo is a
cooler to relieve burning feet.
Pretty Eunice Healey, musical
comedy star of "Two for The
Show," finds the gadget a real
treat after roaming around the
Fairgrounds.

X-ray, Crookes, and various other
forms of fluorescent tubes, once
laboratory curiosities but today of
industrial value, are put through
their paces by Donald Zinman.

the
chemist
makes a flame
test. Chemicals
Dn the wires
produce differ
ently colored
flames.

members, business men and scien
tists—four of whom are Nobel
prize winners. It is their far
sighted vision which opened the
path to a nation-wide effort to
stimulate interest in things scien
tific.
The photos on these pages, taken
at the Students' Science Labora
tory at the World's
Fair, feature the ex
hibit sponsored by
The American Insti
tue of the City of
New York working
/ / / V \ j in cooperation with
the Board of Educa
tion of the City of
New York. But the
demonstration is not
limited to New York
City students. As a
matter of fact, many
of the students dis
playing their talents,
and shown in the
photos, came from the
Elizabeth Peabody
House a t Boston,
Mass. Then, as other
students were re
leased from schools
throughout the counCarrler Corporation'

try, either because of

exceptionally good
marks, or their term work had
been completed, their classes pro
moted, or vacations were in effect,
many from different sections of
the country replaced those in the
exhibit area. In this way an at
tempt is made at nation-wide
representation.
The American Institute is proud
of these youthful members of their
Science and Engineering Club and
happy to be helpful in stimulating
them toward useful citizenship.
The photos on these pages of the activities
in the Students' Science Laboratory—an ex
hibit of The American Institute of the City
of New York in cooperation with the Board
of Education of the City of New York—were
taken by our staff photographer. Visit this
show when you go to the World's Fair. It
is in the Westinghouse Building.
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Televising a
Surgical Operation
System Gives Medical Students a Better View
of the Techniques Involved in Surgical Prac
tices and Insures Greater Safety from Infection
HROUGH the medium of pho
T
tographs, books and magazines,
the public has been led to believe

that operative techniques in the
hospitals today are the last word
in asceptic surgery. Unfortunately,
we have been lulled into a sense
of false security.
Picture to yourself an operating
room in any large hospital. In a pit
you see the patient on the operat
ing table surrounded by the sur
geon, his assistants, nurses and
anesthetist, all of whom wear
sterile gowns, have washed their
hands scrupulously, have donned
sterile gloves and have applied
masks of cloth over their mouths
and perhaps even over their noses
to prevent spreading germs into
an open wound. So far so good.
But — surrounding this surgical
stage is is an
amphitheatre in
to which perhaps
a hundred stu
dents are shuffl
ing. As they
move into the
room and take
their seats, the
air is disturbed
g r e a t l y . Any
germs which are
carried in by the
feet or clothes
are rapidly spread through the air
of what otherwise might have been
a reasonably sterile operating
room. Some of these medical stu
dents may sneeze or cough and
instantly spread thousands of
bacteria in the direction of the
operators, to fall by gravity upon
the patient.

Any still photograph
from a television re
ceiver is much less
sharp than the scene
itself. The reason is
that the technique of
taking such pictures
has not yet been
mastered.
However,
in the photograph at
the right one can see
the surgeon's scalpel
making an incision
for an appendectomy.

can be much smaller; the walls
and ceiling could be tiled. The
room could be supplied with filtered
air easily sterilized by ultra-violet
light. The increased safety to the
patient cannot be estimated. Be
cause of the small size of the op
erating room, perfect air-condition
ing systems can be installed at
reasonable costs. Thus, there is an
advantage to the
hospital. The stu
dent also benefits
because he gets a
much better view
of the operative
technique. A
This d i a g r a m
larger class can
shows how the
o p e r a t i o n was
be accommodated
televised in one
at one time and
building while the
it is not even
students in an
other
building
necessary t h a t
w a t c h e d and
the entire stu
listened.
dent body con
Courtesy Architectural Record
vision camera was only 40 inches gregate in one lecture room or that
above the patient. With this equip a camera man be employed.
ment the details were transmitted,
We might add that this is not a
by cable, to a room nearly 1,000 paid advertisement of the Ameri
feet away where student doctors can Television Corporation. The
looked at the Video screen and editorial discussion was inspired
got the best close-up view of opera by personal observations. Nor
tive techniques which it is possible should the reader assume that this
to see by so large an audience at discussion is a vilification of pres
ent-day surgical methods. It is in
In only the very latest of modern one time.
Let us see what the installation tended merely to convey the idea
hospitals does a wall of glass sep
arate the students from the patient. of such equipment would mean if that surgical techniques in educa
Nor are sterile lamps used in the it were to be introduced into every tional institutions can be made
surgical room (although such hospital where students are learn safer for the patient, better for
lamps are found even in small ing to become physicians and sur the hospital and more instructive
geons. First, the operating room for the student.
home refrigerators).
On the cover of the present issue
is shown an apparatus set up for
the purpose of televising an opera
tion. This equipment was installed
at the Israel Zion Hospital in New"
York by the American Television
Corporation. The lens of the tele-

American Television Corporation Photos
Part of the audience of medical students and nurses that watched This is the latest portable Kinet which acts as a remote loud
the oneration on the screens of the Kinet receiving devices and speaker of a radio set except that, in addition to reproducing the
*»• "»t
»».."-•the
- —technique.
——-— -c, —
"l»=r •tuon o n mt?^strcdu*
«,,,»«<m
exolain
sound, it also presents a movine picture.
listened to the surgeon explain the technique.
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New Airplane Engine Disappears Into Wings
REVOLUTIONARY

new 1,200

horsepower,

12-cylinder,

motor has just been developed by Lycoming, a division
Aof"flat"
Aviation Manufacturing Corporation, in cooperation with
the Army Air Corps. The new flat motor is the first of its
kind to be produced in this country. Its particular
feature is that it can be installed in the wing of a
modern aircraft. It is predicted that such an
installation will give the airplane an increase
of lO'i in speed and 15% in cruising range
because of the motor's low frontal area.
The flat engine has a height of only
37 inches at its highest point, in
comparison with the 49 to 54 inch
diameter of the conventional radial
engines now in use. Its 12 cylin
ders, 6 on each side, develop 100
horsepower each. The motor is
liquid cooled.
Airplane m a n u f a c t u r e r s for
years have been experimenting
with all types of constructions to
eliminate, as far as possible, para
sitic resistance. This engine should
go a long way toward that goal.

Incoming's latest 1,200 horsepower
"flat^' engine which pancakes into
the wing. The 12 cylinders are
horizontally disposed.

Did You Know Thatas
used
year
uses

many incandescent lamps are
in the United States in one
as all of the rest of the world
in the same period?

the lowly earthworm "plows,
drains, airs, pulverizes, fertilizes
and levels?" That is what John
Burroughs, famous author, wrote
in one of his essays. According to
"Natural
History," there
are
50,000 worms to the average acre
and they bring to the surface 10
tons of rich sub-soil.

despite the extra-hazardous na
ture of their duties in fighting
coal-bed fires, not one major acci
dent has occurred to any member
of the fire-fighting force since
operation started in 1933? Of the
29 separate coal-bed fires in north
eastern Wyoming, 12 have been
extinguished, 7 have been checked
and 10 will require several years
of hard work on the part of the
CCC working under supervision of
the General Land Office of the
U. S. Government.
this custom-built, deep sea sports
chair, rod and reel (right) is made
almost entirely of Lucite? It is re
sistant to salt water and was
manufactured by John Teets, Santa
Monica, California.

E. I. I)i] Pont I'holo

a Century of Sad Irons is illus
trated in the photo below? The
dates that these models were intro
duced are as follows: Top row, left
to right: 1835, 1870, 1890 and 1900.
Second row, left to right: 1903,
1905, 1907 and 1909. Third row,
left to right: 1913, 1905 and 1915.
Fourth row, left to right: 1922,
1928 and 1939. The first electric
iron made was that dated 1900, the
last one in the top row. The last
iron in the bottom row, dated 1939,
is the new Westinghouse Stream
line Adjust-o-matic.

by bombarding the light sensi
tive potassium surface in a photo
electric cell with atomic hydrogen,
the light sensitivity of the potas
sium is increased as much as fifty
times? This method was developed
in the laboratories of the Univer
sity of Illinois by Professor Joseph
T. Tykociner.
O

O

0

more birds are killed by the
shots which miss than are de
stroyed by gun fire? Water fowl
eat the lead pellets with their
food and develop lead poisoning.
A new shot containing lead and
magnesium
disintegrates
and
passes through the body of the bird
before it can do any harm,
o
o
o
a woman in Westchester County,
101 years of age, has been a ty
phoid carrier for the past 80
nearly 80,000 different kinds of
insects inhabit North America; at
least 1,000 are pests and inflict
an annual loss of $1,700,000,000?
Westinghouse Photo
S • SCIENCE OBSERVER
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Lemon Operates Motor

'TpHE current required to operate the electric
motor, (shown in the photograph at the
right), can be obtained by cutting a thin slice
of lemon and placing it between a sheet of cop
per and zinc. The acid in the lemon and the two
dissimilar metals, makes a simple galvanic cell
which furnishes enough energy to cause the
patterned disc, attached to the shaft of the
motor, to rotate. This motor also can be oper
ated from a bank of 48 standard photo cells,
illuminated by either sunlight or lamps.
This "lemon motor" may be seen in the Gen
eral Electric House of Magic at the World's
Fair. Its field magnets are of Alnico. The com
mutator is silver and standard watthour meter
brushes are used. In the photo, Mr. William
A. Gluesing is shown operating the flea power
motor which consumes as little as four onethousandths of a watt of electrical energy.

General Electric Photo

Circulatory System Models in Vinylite
Ward's Science EstablishFROM
ment, Inc., of Rochester, N. Y.,

F your horse fails to come in
Icertain
first it may be he is lacking in a
enzyme of the liver which

we have obtained one of the most
beautiful models of the blood circulatory system of an animal
which it has ever been our privilege to view. Although the photographic illustration at the right
is a faithful reproduction, it cannot do justice to the superb results
and filamentous delicacy visible in
the mounted specimen.
The photograph represents the
blood system of a foetal pig. The
arteries were injected with red
Vinylite and the veins with blue
Vinylite. The specimen was then
mounted in a 5% solution of formaldehyde—not as a preservative,
but because the colors stand out
more brilliantly in a liquid mount.
Vinylite is a hard, insoluble and
inelastic form of resin. It is first
injected in the form of a thin solution which goes to the smaller
branches and vessels and is then
followed immediately thereafter by
a thicker solution which fills the
larger arteries and veins more
solidly. The tissues arefinallymacerated in pure water at 90° F.,
rinsed, and the result is a perfect
cast of the injected specimen.

The Latest Time Standard

Enzymes Win Races
protects living cells from poisoning and destruction by hydrogen
peroxide. Dr. Alexander L. Dounce
and Orville D. Frampton of Cornell University recently announced
the isolation and crystallization of
this enzyme. Slow moving animals
such as cows do not need such an
active enzyme.

Poisonous Algae

Staff Photo

/^ERTAIN forms of algae, moss^ like plants which form the
green scum on lakes and ponds,
have been found to be poisonous to
animals and birds. A recent case
of poisoning has been reported by
the Colorado State College Experiment Station. Thomas Crom, a
farmer, brought in a duck which,
with three others, he found dead
on a pond early in July. He also
found a number of dead wild birds,
fish, snakes and salamanders.
Laboratory investigation showed
the algae to be poisonous to rab
bits, guinea pigs and chickens. It
was found that poisoning occurred
when algae were concentrated at
one end of the lake by wind.

ETHODS of obtaining time
M
accurately to the smallest
fraction of a second are of great

interest to scientists. One of the
oldest time standards is the pen
dulum clock such as is used in Gov
ernment laboratories. Operating
in a vacuum under perfect tem
perature control such a clock has
been known to be accurate to with
in one second for a year.
After much research, Henry E.
Warren, of the Warren Tele
chrome Company, has developed
a new "driver" accurate to within
1/10 of a second a day and not
affected by temperature changes.
It consists of a vibrating wire, A,
and spring, B, held under tension
by a weight. The wire can only
vibrate in one direction. A per
manent magnet on the wire pro
jects into a pick-up and a driving
coil, which are connected to the
grid and plate of a twin triode
vacuum tube. The current is then
delivered to a Telechron clock
motor.

Warren Telechrome Company Photo

Photo shows Mr. Warren and the new time standard mechanism.
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In the Spotlight

of Science

Latest developments in the world of discovery

Westinghouse Photo

A More Versatile X-ray Apparatus
When X-rays were first discovered 45 years ago few people dreamt that the
apparatus would ever be used for determining the internal structures of such dense
materials as steel. Today, however, the industrial applications of X-rays greatly
exceed their medical uses. The latest portable X-ray machine is fitted with a flexible
tube and focusing device to enable the apparatus to be aimed at welds in any
position in massive steel equipment. In this way the operator may soon locate
possible defects. The photo above shows L. D. Jennings, welding engineer at the
East Pittsburgh works of the Westinghouse Electric and Manufacturing Company
focusing upon a weld in a steel transformer tank.

Westinghouse Photo

Mechanical Man's Mechanical Dog
Few people would be interested in watchinq thousands of
relays click through an operative sequence. But make those
relays regulate the movements of a mechanical man and
millions watch with awe. That is exactly what the Westinghouse Electric and Manufacturing Company has done. This
year they have given the mechanical man Sparko—a mechan
ical dog. At verbal command Sparko runs forward, backward,
sits up, cocks his head and barks. He is shown in the photo
above with his creator, J. M. Barnett.

New Large Screen
Television System

International News Photos

Airplane Rises and Descends Verticallly and Can Fly Backward
A practical helicopter has been the dream of inventors
ever since man first iearned to fly. With the demonstration
of such a helicopter, Igor Sikorsky received from Aviation
Commissioner Morris a license designating him ''Helicopter
Pilot No. I." As can be seen in the photo, the helicopter

Rust-proof Nail Outholds Screw
The holding power of a new Monel metal screw is
derived from a series of sharp annular rings "rolled-on"
during its manufacture. These rings are set at such an angle
that in driving they do not disrupt the fibres of the wood.
The nail is corrosion-proof even in salt water.

has no fixed wing surfaces, nor does it have the conven
tional propeller. The speed of the flying machine is still
unknown because learning how to use the controls must
be mastered before speed tests are undertaken.

No one need doubt that tele
vision is making a rapid prog
ress. The latest development of
the R.C.A. laboratories projects
an image on a 4'/j by 6-foot
screen with a brightness com
parable to motion pictures. The
high - voltage
(56,000 volts)
Kinescope tube faces a concave
mirror 16 inches in diameter
which throws the light through
a lens surrounding the neck of
the Kinescope to a screen.
Right — Ray
mond Monfort,
N. B. C. tele
vision engineer
holding tube.
In background
is the projec
tor. Left—The
projector and
its c o n t r o l .
R.C.A. Photos
LENS
DEFLECTING YOKE
PROJECTION 1
KINESCOPE TOBEJ"!
CONCAVE MIRROR

International Nickel Photos
The apparatus above is used to demonstrate
that a new corrosion-proof nail made of Monel
metal will hold in wood more tenaciously than
a wood-screw of the same length and driven
into the wood to the same depth.
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Details of the testing ma
chine are shown here. The
slotted steel bar (insert) insures that both nail and
screw will be driven to the
same depths. The scale indicates force applied to nail.
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Fig. 1—With a heavy rope knotted around her neck. Miss Cullen finds it a simple task to
nullify the efforts of four men who engage in a tug of war. (Half the team is shown.)

Fig. 3—Miss Cherault defies anyone to lift
her hand from her head.

More Strongman Tricks
certainly do so with groups of a
half dozen students on each side
of the rope. The photographic il
lustration pictures such an effect.
For the sake of safety of the dem
onstrator, make sure that the knot
of the rope is absolutely secure; if
it slips you may choke the "strong
man." For the sake of double se
The knotted rope is exhibited to the audi
curity, knot the rope first, test it
ence at the end of the demonstration above.
and then, behind the scenes, slip
N the March 1940 issue of the the knotted rope over the head and
come on the stage prepared to go
SCIENCE OBSERVER an article
appeared entitled "You, Too, Can into your act. Use a rope one inch
Be a Strong Man" describing feats thick or heavier. It makes a better
showing and is safer. A towel will
of strength which the average per
take up any slack in back of the
son can do without difficulty by
taking advantage of the various neck. Of course, the towel is later
physical laws relating to leverage. removed to demonstrate that it is
In response to numerous requests, not a prepared collar. Naturally,
additional demonstrations are sug the tug of war is on the rope it
self; che knot serving no part in
gested in the present article.
No doubt, you have seen the cir the demonstration.
cus strongman with a rope knotted
In Figure 2, the strongman dem
around his neck holding at bay onstrates that if the average per
two automobiles engaged in a "tug son holds his fists, one above the
of war." Until you analyze it, the other, they can be knocked apart
feat seems phenomenal, but actu by the use of but two fingers. The
ally it is pure bunk. Naturally, you movement of the young lady's left
couldn't be expected to stage a
hand is toward the right at the
demonstration with automobiles in
same time that the right hand
the school auditorium, but you can moves toward the left and, of

I

Fig. 4—Left—Standing against the wall, it is impossible
for Miss Milione to pick up the handkerchief. As she
stoops she is thrown off balance. Fig. 2—Above—With
two fingers a girl can knock apart the fists of the
strongest man—but not if he knows how to stop her.
Fig. 5—Right—As long as Miss Black holds one finger on
Mr. Young's forehead he cannot lift her.
Pictures posed by American Institute staff members—Staff photos
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course, the fists fly apart. Never
theless, the strongman manages to
hold his fists with great firmness,
because, under cover of the right
hand, he brings the thumb of the
left hand up and into the fist of
the right hand. When this is done
the fists cannot be knocked apart.
But even the strongman will
find it difficult to raise his sub
ject's arm when the hand is
clapped on the head as illustrated
in Figure 3. In the demonstration
the strongman puts his hand on
his head and defies any spectator
to raise it.
The strongman cannot be lifted
if he as much as places one finger
on the forehead of the individual
attempting the lift; see Fig. 5.
(In this case the young lady is
giving the demonstration.) The
explanation is that one finger on
the forehead is sufficient to so dis
turb the balance of the person per
forming the lift that he cannot
place his center of gravity in the
proper position to exert the neces
sary force.
With heels against the wall, try
to pick up a handkerchief from the
floor. You will find it impossible

Analyzing Metals with
Electric Shocks
Testing procedure nearly as simple as
making a photographic print

Above—C. W. Matt,
son adjusts the volt
age while making an
electrographic print.

T^VERY student of chemistry
•£-' knows that one method of
identifying an unknown substance
is to dissolve the material in a
chemical reagent, treat it with
other chemical solutions and finally
obtain a color reaction which is
characteristic for the substance.
A "new" method has been devel
oped to greatly facilitate such ana
lytical procedure and is described
in detail by H. W. Hermance in the
Bell Laboratories Record.
Let us suppose that an engineer
wanted to know if a small portion
of chromium is contained in a
specimen of steel. The ordinary
procedure would be to file off a

seconds. Chromium is indicated by
a deep yellow color on the paper
and may be confirmed by adding to
the print a drop of diphenyl car
Left—This is a port
able equipment with bazide solution in acetic acid when
which an extensive a magenta color further proves the
study of the contacts presence of chromium. This entire
in a telephone central test can be accomplished in one or
office can be made. It
will be observed that two minutes—less time than it
the contacts to be would take to file the piece to get
tested need not be sufficient material for the test
removed
from the
made in the usual fashion.
switchboard.
While
technically
speaking,
piece of the steel, dissolve it in printing techniques of this type
nitric acid and evaporate most of
are not exactly new, it is only
the excess. The chemist now makes within the last few years that the
the solution strongly alkaline with electrographic method has become
caustic soda, adds sodium peroxide, a valuable tool for diagnostic and
and boils. After this the precipi research work. With it very sharp
tate is filtered off and tested for prints can be obtained. Dust, fin
chromium by any of the standard ger prints and stains of all kinds on
color reactions.
almost any type of surface can be
Compare this lengthy procedure determined. Coatings on metal, tar
with the simplicity of the electro nishes and corrosions may be
lytic printing method. The speci tested and if it is desirable to de
men to be tested is brought in con termine the condition of the inte
tact with paper, soaked in a so rior of a specimen, the surface
dium nitrate - phosphate solution. may be ground down and a test
The paper is rested on a platinum made at the required spot. Fur
thermore, this method does not
strip and a positive potential of
four volts is impressed for a few destroy the parts being tested.

r

Excess reagent is being
washed out after the print
has been developed.

At the extreme right in
this illustration is an
armature
plated
with
nickel and then with
chromium. An electro
graphic print on a special
paper produces a bright
yellow pattern in which
the darker portions of the
photo are red, thus re
vealing the exposure of
nickel through the chro
mium plate. For those who
want to know—the electro
graphic print was made
on d i m e t h y l g l y o x i m e 
barium hydroxide paper.

1

m

fj

m

L

Bell Telephone Laboratories Photos

SCIENCE OBSERVER • JUNE • 13

LETTERS
A Spectacular Program
Editor:
The Kappa Sigma Kappa reach
ed its climax in the line of achieve
ments this year when it presented
the "Science Scrambles of 1940"
on May 1. The program was com
posed of many short original plays
knit together by a scientific theme.
Throughout the performance there
were many humorous original gags
rendered, which made the audi
ence roar in appreciation. Too, as
a means of further holding the in
terest of the audience, some origi
nal, peppy songs were sung. How
ever, real scientific skill was dem
onstrated in the plays involving
chemical magic, and throughout
the program a scientific front was
maintained.
In the first play, "The Alche
mist," an impressive survey of the
superstitious chemistry of long
ago was presented, in which a
chemist then, went so far as to kill
people in order to complete some
supposedly revolutionary experi
ment. Throughout most of this
•skit the scene is heightened by
•eerie lightning and ominous thun
dering. A cave, the typical home
of the ancient chemist with its
weird looking bottles and flasks,
is also depicted.

The audience next took a look
into the future and viewed with
"ahs" and "ohs" a huge shiny,
metal monster, the "Atom Smash
er." This was more or less of a
musical comedy, in which three
scientists of the future use this,
their invention, to split atoms.
Then, a sight nowhere else en
joyed was presented, that is, danc
ing atoms portrayed in real life
and vivid dress.
"All Wet," a treatise on water
was next presented, in which two
hare-brained scientists attempt to
show how water is a colorless
liquid, and then to confirm their
assertions they astound the audi
ence by nonchalantly making water
assume all the colors of the rain
bow.
In the "Bathytub," some humor
ous freak' of undersea explorers
shows how the bathytub was prob
ably invented and then goes on to
illustrate the deep and intriguing
system on which it operates.
Professor B. Wiser, the dominat
ing man on the program, astounded
students with catchy scientific
questions and with breath-taking
lavishness offered a grand prize of
one hundred copper pennies to the
student who could best answer
these brain-racking scientific puz
zles.

"Encircling the Sun"
By
JEANNE F. SPRITER
Franklin K. Lane High School

««'\17'HAT do scientists name
VV that part of the sun which
we see?" asks Mrs. Sciens.
"The visible surface of the sun
is called the photosphere, which
means 'light sphere.' This is the
surface from which most of the
sun's energy is radiated. Outside
the photosphere, and separated
from it by a layer of cooler gases,
known as the reversing layer, is
the scarlet chromosphere, or color
..sphere, which contains calcium,
hydogen, and helium," answers
Mr. Sciens.
"We have those same sustances
•on the earth," exclaims Mrs.
Sciens, "but how can anyone know
they occur on the sun?"
"Though the use of the spectro
scope," replies Mr. Sciens, "it has
"been found that the sun contains
-the same chemical elements as the
earth and that everything in the
-visible universe is made of the
same material. To date, 50_ of the
92 chemical elements which are
found on the earth have been found
-on the sun. However, most of the
elements in the sun's atmosphere
are in an atomic state, due to the
•sun's terrific heat. The eleme'nt he
lium was discovered on the sun
14 • SCIENCE OBSERVER • JUNE

before it was found on earth!"
"How about those spots on the
sun," observes Mrs. Sciens. "Are
they large?"
"The size of these spots varies.
Their diameters may be from 500
miles to 60,000 miles, or even more.
They are on the surface of the
photosphere between the latitudes
of 6 degrees and 40 degrees in both
the northern and southern hemi
spheres. They occur in regular in
tervals of 11 VT years, (the maxi
mum occurring at these cyclic
periods)."
"What makes them occur so reg
ularly, and why do they happen at
all?" continues Mrs. Sciens.
"It is not known why they occur
at such definite intervals, but there
are a number of theories as to their
cause," answers Mr. Sciens. "They
may be due to eruptions on the sun,
where cavities in the surface near
the eruption are formed, in which
the cooler, and consequently dark
er, gases • have collected. But this
does not explain why the spots are
not found all over the sun. The
spots may be caused by disturb
ances in the solar atmosphere
corresponding to our cyclones on
the earth."

TO

THE

The "Wizard of Ahs" was one of
the most impressive and vivid plays
of the whole performance. Here, a
Swanii of old, creates magical ex
plosions, paints and fire," and defies
death a number of times.
The last two important features
were two entirely original "goofy
gadgets." One an ingenious energysaving candle-extinguisher and
another a combination broom and
dust-pan which will save house
wives the trouble of stooping when
picking up the dirt.
The "Science Scrambles of 1940"
went over big with the public, and
made the students of Central Cath
olic High School take a new and
stronger interest in science, par
ticularly Chemistry.
Joe Mifsud, Vice President
Kappa Sigma Kappa
Central Catholic High School
San Antonio, Texas
We reprint this letter in full
because we think that the sugges
tions presented will be helpful to
others who are looking for "angle
of approach." And orchids to you,
K. S. K., and all members for a
superb job which you will long
remember. The effort was worth
while.—Editor.

"What effect do these sun spots
have on the earth?"
"Sun spots, at their maximum,
cause magnetic and electrical dis
turbances on the earth. Last
March, on earth, these sun spots
played havoc with many things
that are run by electricity. Even
the transatlantic phone could not
be used for a while. The aurora
Borealis, those_ gorgeous displays
of northern lights, seems to be
caused by sun spots which may
even affect the weather," replies
Mr. Sciens knowingly.
"The last time I talked to you
about the sun, you told me that it
has a temperature of at least
10,000 degrees. Well, where does
it get all this heat?"
"There have been quite a num
ber of theories about this also, so
one cannot be too sure as to which
one is correct. Scientists now think
that the sun's heat may be attribu
ted to energy liberated during the
transformation of atoms."
"Well, I certainly hope that
whatever system is used, the sun
will continue to send warmth to
that wonderful earth to which we
are now returning."
"Yes, the earth certainly owes a
lot to the sun, but so do the other
planets, for that matter. There are
still two other heavenly bodies we
have not visited on our trips—
Uranus and Neptune. But we had
better continue toward home and
take a short vacation; perhaps,
after we have rested, we will visit
those planets together. And so, we
will bid our friends 'Farewell,' for
a short time."

EDITOR
Rocket Ship Hobby

Editor:
I have a hobby of making a
study about rocket ships. I wonder
if you could send me some infor
mation on this subject. Also could
you send me names of people who
make a study of rockets?
Jim Gunn
669 S. Oak Knoll
Pasadena, Calif.
While there are several books
containing information about rock
ets, we believe that the latest upto-the-minute information could be
obtained from "Astronautics" mag
azine. This is the official publica
tion of the American Rocket Soci
ety, 50 Church Street, New York,
N.Y.
To anyone interested in study
ing rocket ships, we would recom
mend this publication very highly.
—Editor.

.OO

Studying Perspective
Editor:
Our geometry class is studying
Perspective. We have very little
material in the school. Therefore,
we would appreciate any material
or information of the source of
material on this subject that you
could send us.
Carolyn Wilson
Hurlock High School
Hurlock, Maryland
Unquestionably, the finest work
on the subject of Perspective which
we have seen to date is "Perspec
tive Made Easy" by Ernest R.
Norling, published by The Mac
millan Company at 60 Fifth Ave
nue, New York, N. Y. The price
of this book is $1.75 but it is cer
tainly well worth the cost. We
would, recommend that you ex
amine this book.—Editor.

1+
Begins
Where the
Textbook
Leaves Off
A weekly magazine
For the popularization ot
science
Published by
The American Institute of the
City of New York

Review of New Scientific Books
"THINGS A BOY CAN DO WITH
CHEMISTRY," by Alfred Morgan.

Illustrated. Size 5%"* 8^4". 288
pages. Hard cloth covers. Pub
lished by D. Appleton-Century
Co., Inc. Price $2.50.
The author set out to write a
book for boys; (and also those
girls who are interesting them
selves in chemistry in greater num
bers from year to year). It is not
surprising, but unusual, that the
contents of the book faithfully fol
low the purpose established by the
title. Not only is this work instruc
tive but it is replete with hundreds
of strikingly spectacular experi
ments which the student can per
form with the simplest of appara
tus, (much of it home-made), by
following the very complete in
structions.
The scholastic portions of this
text are interestingly presented;
for example, we quote from the
chapter "More About Crystals":
"A few decades ago, to boys and
girls the coming of spring meant,
along with the arrival of robins
and jonquils, a dose of sulfur and
molasses. In the fond belief that
it would 'purify the blood,' large
gobs of this sticky and nasty mess
were coaxed and cajoled down the
gullets of a protesting younger
generation. Even the dogs received
their share. But they were lucky
and fared better. The dogs received
their sulfur in the form of a stick
or roll placed in drinking water.
Since sulfur does not dissolve in
water, the dogs not only did not
taste it, but also did not get any
down their throats."
Many "magical" experiments in
chemistry are presented, including
the methods of making chemical
indicator solutions from cabbage,
flowers, rhubarb stalks, etc. The
reader also will find a chapter on
Growing Plants without Soil and
one devoted to Electrochemistry.
To the Science Club enthusiasts,

Chem Club Sponsors and chemistry
teachers, this book is highly rec
ommended. We consider it well
worth its price.
"BIOLOGY

IN

THE

MAKING,"

by

Emily Eveleth Snyder. Illustra
ted. Size 5%" x 8%". 539 pages.
Hard cloth covers. Published by
McGraw-Hill Book Co., Inc. Price
$2.80.
Delightfully instructive and in
structively delightful, is your re
viewer's characterization of the
contents of this work.
Had such a book been available
years ago, the writer feels sure he
would have had much less difficulty
in studying—and remembering—
what the world's historic biologists
did to further knowledge in the
fields of research which they saw
fit to pursue.
Trials and tribulations which
beset the early workers are woven
into the text in a fast, easy-flow
ing style. The facts, while not new,
are presented in a fashion which
makes reading a pleasure instead
of a requirement. The author
presents a word picture of the
knowledge and superstitions extant
at the time each epochal discovery
was made. She tells how the dis
closed facts were received by the
learned men of the period and by
the general public.
We consider the painstaking re
search and time spent in preparing
this text to be a most worthy effort.
The book rightfully belongs on the
shelf of every library, even if it
is the only book on biology! Writ
ing of Harvey (who discovered the
circulation of blood) and Galileo,
the author says, "each contributed
much to the solid beginning of the
modern scientific point of view
based on accurate observations."
To which we add, Miss Snyder
contributes much to a clearer un
derstanding of those who made
Biological History.

EARN EXTRA CASH
IN YOUR SPARE TIME
We Nead Live wire
Beys and Girls a*
Subscription Representative!

For details send your name to

SCIENCE OBSERVER
60 East 42nd St., New York City

Barter and Exchange
Under this heading we will publish, without
charge, any barter or exchange advertise
ment sent by any Club affiliated with the
American Institute Science and Engineering
Clubs.
We ha?e collections of wood we would like to
trade for woods of other climates. We have black
widow spiders, praying mantis to trade for butter
flies, moths or other insects not common in Illinois.
We also have collections of earth and coal taken
at various depths from local coal mines. What
have you ? Sherman Sparks, Mount Olive Com
munity High School. Mount Olive, HI.
We would like to trade live reptiles and
amphibians.—Howard Epstein, Secretary, N. T.
Herpetological Society, 210 W. 78th Street. New
York, N. Y.
Will be glad to supply white rats, without
charge, to local clubs requesting them. I must
reserve the right to limit the quantity of rats
per request, depending on the demand.—Henry
Eger, President. Project Club, Grover Cleveland
High School, Himrod St. and Grandview Ave.,
Bidgewood. Brooklyn, N. Y.
We would like to trade some of our rocks and
minerals for some in other localities. We also
have pressed specimens of wild flowers and cuts
of wood to trade.
Send all correspondence to Miss Elizabeth Brinkley, Sponsor of the Beaker Buddies, Horatio High
School, Horatio, Arkansas.
Would like to get bones to fill my collection
which I have started. Any kind of animal or even
human bones would fit into my hobby.—Virginia
Nelson, 730 Evergreen St., Memphis, Tenn.
Would like to trade insects for others from
different localities. Have more than 500 speci
mens. Am interested in all species. Arthur Ull
man, 1149 47th St.. Bklyn, New York.
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Chemical Magic

.ORANGE 8. YELLOW

FACE
BROWN

This article outlines a good program for the Chemistry Club
S in every magical demon?
A
stration, showmanship plays
the greatest part. And while it is

COTTON
UNDER LID

PAPER

Fig. 1—A white sheet of paper is painted
mystically.

SOAK IN
SODIUM SALICYLATE
RED HAND

FERRIC
\
AMMONIUM SULPHATE
Fig. 2—A wet hand will leave a "bloody"
impression.
DIP IN PHENOLPHTHALEIN
SOLUTION a. DRY

CRYSTALS OF
MALACHITE GREEN
Fig. 3—White flowers become colored.
THREADS

HANDKERCHIEF
Fig. 4—Kerchief and threads are burned yet
support the egg.

true that many of the experiments
about to be described can be per
formed in test tubes or with small
beakers, it is always advisable to
stage them in such a fashion that
they appear to be spectacular. In
stead of performing before an au
dience with small quantities of
liquids, it is advisable to carry on
• the experiments in a grandiose
fashion by using a glass pitcher
full of liquid and glass tumblers in
preference to the smaller labora
tory glassware. Practice presenta
tion of the demonstrations to mem
bers of your chemistry club before
you give any performance in the
school auditorium. Have a crock
on hand into which the liquids can
be dumped at the end of the ex
periment, or better yet, convey
them to the laboratory at the end
of the performance and pour them
into the sink.
Throughout this text we will use
the terms "magician," "presti
digitator" or a similar name to
refer to the student or students
giving the demonstration.
In the first experiment, the
magician shows a large sheet of
ordinary drawing paper. This sheet
preferably should measure 20"x30".
He asks several members of the
audience to sign their names to the
paper to prove that there is no
exchange. Returning to the stage,
he places the paper on a drawing
board and covers this with a decor
ative and apparently empty box.
Making a few mesmeric passes
over the box he announces that he
will cause spirits to paint a mystic
picture of an early American. Re
moving the cover he displays the
head of an Indian painted in colors.
He passes it among the audience
which observes that the paint is
still dripping wet.
Explanation: the head of an In
dian is lightly outlined on the
drawing paper With pencil. The
paper is then treated with a solu
tion of antimony chloride for the
orange and arsenious acid for the
yellow of the feathers. The face is
treated with stannous chloride to
give a brown color and the hair
area is treated with lead acetate
to give a black color. These chem
icals are invisible when dry. The
inside of the shallow box is lined
LYCOPODIUM IN A STRAW

SMOKE APPEARS
INSIDE JAR

f
•^. BUNSEN BURNER
(OR CANDLE)
Ml

Fig. 5—Smoke is blown "through" the glass.
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Fig. 6—Demonstrating a dust explosion.

'with a layer of cotton and this is
previously saturated with a solu
tion of ammonium polysulphide.
After the treated paper has dried
the pencil marks are erased.
As a further demonstration of
painting with this same equipment,
the magician can present a zebra
in which the black stripes of the
animal are painted with lead ace
tate or he may paint a tiger in
which the orange stripes are anti
mony chloride and the black stripes
are lead acetate.
A bloody hand is the demonstra
tion illustrated in Pig. 2. To per
form this stunt a handkerchief
previously soaked in sodium sali
cylate is tacked to a wooden frame.
The magician exhibits the frame
on both sides to show that the
handkerchief is apparently free of
any preparation. He holds up a
transparent glass pitcher contain
ing water, but unknown to the au
dience a quantity of ferric am
monium sulphate has been added to
the water. The magician then dips
his hand in the water and holds it
against the handkerchief stretched*
on the frame. The imprint of his
fingers will be left on the hand
kerchief and will appear to be
dripping with blood.
Thereafter, white cloth flowers
are removed from a vase. The
flowers, stems and leaves are en
tirely white. Picking up a small
hand sprayer, the magician sprays
the flowers. Immediately, the
flowers turn red and the leaves a
brilliant green. In this experiment
care should be taken to see to it
that the solution in the rubber
bulb drips into a bowl. It should
not be permitted to spray on the
clothes, furniture or floor. For .this
preparation, white cloth flowers
are purchased from the 5 and 10
cent store or they may be made by
the performer. The flowers them
selves are dipped in an alcoholic
solution of phenolphthalein. A thin
solution of mucilage is applied to
the leaves and when this is nearly
dry and quite tacky the leaves are
sprinkled lightly with malachite
green dye. The sprinkler contains
a dilute solution of ammonium
hydroxide. The ammonium hydrox
ide causes the, phenolphthalein to
turn red and, of course, dissolves
the malachite green, staining the
leaves.
The trick illustrated in Fig. 4 is
very pretty. A small thin handker
chief is soaked in alum and al
lowed to dry. Cotton threads are
also soaked in alum. Both are
then painted with potassium ni
trate solution. In the cradle,
formed as shown in the diagram, a
blown egg is introduced. To blow
an egg, punch a tiny hole with a
needle through both ends of the
egg and blow out the contents.
Light the handkerchief. It burns
but the egg will remain supported
in a cradle of ashes from ashen
threads.

POTASSIUM
FERROCYANIDE
(FIELD)

FERRIC AMMONIUM
SULPHATE (DRY)
8. TANNIC ACID (DRY)
ON PAPER

SODIUM
SULPHO
YANATE
( RED
STRIPES)

CONGO
RED
TURNS
BLUE

BLUE
LITMUS
TURNS
RED

COVERED
TUBE OF
-DILUTE 
HSO.

'TANNIC
ACID
Left—Fig. 7; Above—Fig. 8; Right—Fig. 9.

Before the performance, the
demonstrator swabs out the inside
of a large belljar with a solution
of ammonium hydroxide. Two
drops of hydrochloric acid are
placed on a plate. The hydrochlor
ic acid will spread and if but two
drops are used, the plate may be
exhibited fully to the audience and
will appear to be free of any de
ception. The belljar, of course, rests
on the table at some distance from
the plate. The magician now pro
ceeds to demonstrate that smoke
will pass right through the walls
of the glass belljar. He asks one of
his instructors to step forward and
light a cigarette. Draping a piece
of cloth around the belljar, he re
moves the jar from the table,
places it on top of the previously
exhibited platter and asks the in
structor to blow the smoke right
through the cloth and into the jar.
Immediately after the puff of
smoke is directed toward the jar,
the magician snaps the cloth away
and shows the jar full of smoke.
A spectacular dust explosion is
illustrated in Fig. 6. An ordinary
soda straw is half filled with lyco
podium powder. This powder can
be obtained in the drug store. At a
height of two or three feet above
the flame (candle or Bunsen burn
er), and at a distance of two or
three feet from that flame the ma
gician blows through the straw
violently. A huge yellowish flash
occurs. Remember to perform this
experiment exactly as described.
Start with only a pinch of powder
and try it over and over again

until you are absolutely sure of the
results. Don't entrust the experi
ment to the hands of an inexperi
enced individual, otherwise he
might singe his hair, eyebrows, and
eyelashes.
Iron filings handled the same
way burst into flame in a brilliant
shower of "shooting stars."
"Turn about is fair play" might
be the title of the next demonstra
tion shown in Fig. 7. Two large
beakers are exhibited, one contains
a red solution and the other a blue
solution. The magician takes his
magic wand—a glass tube painted
black, the ends of which have been
slightly constricted in the flame—
and stirs each of the solutions. The
red solution turns blue and the blue
one becomes red. The secret lies in
the fact that the glass tube or
wand has been resting in a cylinder
containing dilute sulphuric acid.
When the wand is removed the
magician places his finger over the
top opening; now the wand serves
as a pipette. Approximately half
of the dilute sulphuric acid is per
mitted to pass into each of the
cplor solutions during the stirring
operation. The first solution is
congo red which turns blue when
treated with acid. The second is
concentrated blue litmus and turns
red.
You can write a name with water
if the experiment is prepared as
illustrated in Fig. 8. Here an
equal quantity of dry ferric am
monium sulphate and tannic acid
are mixed and rubbed upon the
surface of a piece of drawing pa-

SPRAY WITH
WITH IRON CHLORIDE

per. Use a powder puff or a tuft
of cotton to prepare the paper be
forehand. Ordinary water is the
"developer." Show that the fingers
of the hand are absolutely clean,
drink some of the water, dip the
index finger in the water and write
on the paper. A thick black line
will result wherever the paper is
touched with wet fingers.
A mixture of equal parts of ice
and ether, when frozen in cylin
drical form in the refrigerator will
make an ice candle which will burn
when ignited. To lend a bit of
humor to the program cut tubular
sections out of a large apple. For
this you can use a large laboratory
cork borer or a piece of metal tub
ing. Trim the bottom and top
square. Split an almond to form
the wick and stick this into the
top of each apple. You now have
a cream-colored candle. You can
light the wick and it will burn for
several minutes and you can pop
a half dozen such burning candles
into your mouth. The flame will go
out immediately when you close
your lips around the candle and
in two gulps you can swallow what
the audience believes to be an or
dinary tallow candle.
As a closing demonstration, pre
pare an American flag as illus
trated in Fig. 9. The diagram tells
the solutions to use. Spray the
apparently untreated sheet of pa
per with an atomizer containing a
solution of iron chloride; at the
same time have the orchestra break
into the strains of our National
Anthem.

Students Enjoy Workshop Courses

Eleven different workshop courses
were given in the New York City
area under the auspices of The
American Institute Science and
Engineering Clubs. Above—Students
mastering glass blowing' technique
in the course given by Prof. Ross
A. Baker at the College of the City
of New York.

Within 5 minutes Miss Blanche Saunders demonstrated
now dogs can be trained to obey. The above photo was
taken! during a lecture by Mrs. Whitehouse Walker to
American Institute Workshop Course students and the
Boy Scouts, Brooklyn Council, in Plymouth Church
Hall, Brooklyn, N. Y. The course, "The Care of Dogs"
was given to A. I. S & E Club members in the A.S.P.C.A.
building; Mr. Warren W. McSpadden in charge. Photo
shows one of Mrs. Walker's pets taking the hurdle.

tUnder the supervision of J. K. Whittaker, the R- C. A. Institutes have
presented two Workshop Courses,
free to members of The American
Institute Science and Engineering
Clubs. This photo shows students
being instructed in the operation of
a complete ship's radio transmitter
and receiver installation which is
sat up in the corner of one of the
many huge classrooms. In the pho
tograph the instructor illustrates
the controls of the radio transmitter.
Unfortunately, the picture could not
include the automatic S.O.S. re
ceiver and the radjo direction finder,
also present in this corner.
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What American Institute
S&E Clubs are Doing

A demonstration of a Van de Graaff Electrostatic
Generator (Atom Smasher) helped win for Lockport
High School the gold plaque presented by the Greater
Buffalo Advertising Club at the Second Annual Western Zone Science Congress. John Rowley (standing),
IS, demonstrator; Elbert Pritchard, 17, assistant.

T must not be assumed that StuIkerers.
dent Scientists are merely tinThe following titles list
only fractionally some of the many
proj ects which have been completed successfully during the past
year by members of clubs affiliated
with The American Institute Science and Engineering Clubs. The
titles may serve to suggest programs for other clubs.

Buffalo Museum of Science Photo
A demonstration and exhibit of Finger Printing by Carl ton Du Bois (left), and
Donald Keller, Lancaster High School students, at the Second Annual Western
Zone Science Congress in the Buffalo Museum of Science. Miss Janet E. Athoe
of Batavia High School is being fingerprinted. This demonstration won the
certificate awarded by the Buffalo Police Department Crime Prevention Bureau
for the best paper on scientific crime prevention.

Why Swallowing Does Not Interfere with Breathing
Action of Heart
Experiments Show Artificial Crossing and Control
of Heredity
The Chemo Club prepared
a
16-page
printed program
for their science congress.

Odor Reaction Among Insects
Molds and Their Characteristic Colors
Hydroponics—Soilless Gardening
Dissection of Snake
Chick Development in a Home-made Incubator
Specialized Clearing and Staining to
Show Development of Vertebrate
Limbs
Effect of Gases on White Mice
Comparative Brain Series
1940
Bees—Their Orders, Division of Labor.
Cleanliness. Falrplay, Care of Their
Young, etc.
CONGRESO DE CIENCIAS
Nutrition Experiment with White Rats
Model of the Mouth
An Electrical Model of How Cancer
Auspiciado por el Chemo Club de la Escuela Superior .de
Spreads
An Operating Room in 1840 and 1940 Ponce. Miembro delfAmerican Institute Science and Engineering
Model of Digestive System
Clubs*
Composition of Blood
Principle of the Iron Lung

Effect of Genes on Color of Plants
Evolution of Brain and Heart Among Invertebrates
and Vertebrates
Evolution of Earth and Fossilization
The Construction and Operation of a Diving Bell
Model Shows Motion of the Earth Around the Sun
Why Life as we Enow it Cannot or Can Exist
on the Planets
Erosion by Water
Recent Interplanetary Phenomena
Sun-Spot Cycles, Their Effect on Radio, Electric
Communication. Weather, Vegetation and Tree
Rings
Theory of the "Northern Lights"
Study of X-Rays
A Study of Capillarity
A Study of Radiations
Principle of Photo-Electric Cell
Simple Oscilloscope
Effect of Color and Material on Heat Reflection
Structure of Matter
Air Clearing by Electric Plates
Properties of Radioactive Substances
Various Methods of Making Glass Invisible
The Lift of an Aeroplane Wing
Preparation of Cosmetics
The Use of Chemistry In Our Life
SuJfonation-of-Oil
Crystal Model
Chemistry of Plastics
Ssfer Driving Through Applied Science
Rocket Pcwered Airplane
Transmission of Speech Over a Light Beam

The Chemo Club of the
Ponce High School is af
filiated with the Ameri
can Institute; Ponce is in
Porto Rico.
Left — Some of the ex
hibits prepared by mem
bers of the Cosma Club
of St. Mary's Academy,
Milwaukee,
Wisconsin.
Officers and representa
tives are, left to right,
the
Misses
Stakowiak,
Kortsch, Haffner, Bretz
and Witt.
Right — Whetton Gehrig,
of the Flat River High
School Science Club, Flat
River, Missouri, with his
telescope which he ex
hibited at a meeting of
the M i s s o u r i J u n i o r
Academy of Science at
Warrensbur g.
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The Constructive Blitzkrieg
Science and Engineering Clubs Mushroom Across the Country
I N keeping with the speed of the
•*• age The American Institute
Science and Engineering Clubs
have been doing a little "Blitz
krieging" of their own. That word
in quotes in the previous sentence
has become associated with the
keenest sense of fear and dread.
But here the word merely empha
sizes the lightning-like rapidity
with which the science club idea
has grown into a solid national
organization. Less than 20 months
ago the invitation to affiliate in an
nation-wide hook-up of science clubs
went out to all boys and girls. On

own particular scientific interests?
If you do see that animated picture
instead of just a dot-peppered map
you recognize the scope and poten
tiality of The American Institute
Science and Engineering Clubs,
composed today of more than
20,000 youthful students of science.
The American Institute Science
and Engineering Clubs, after a
period of active sponsorship in
New York City, set about tying
together all the forces that had
and were willing to assist the
youth of America to attain its
scientific aspirations. The result

of the kind. When the concentra
tion of clubs becomes great enough
to warrant it, if no suitable center
is present, one is created. The
growth and success of these estab
lished Science Centers has been
beyond expectation. While they
have been organized to provide a
meeting place for science club
members, they also inspire the for
mation of new science clubs. No
single factor is of greater impor
tance in the healthy growth of the
science club idea than the smooth
functioning of an adequate Science
Center.

The photo a t the left was
taken on April 1, 1939. The
black spots indicate clubs
which a t that time were
affiliated with The Amer
ican Institute. The same
map, photographed on May
1, 1940, shows how the club
idea h a s spread like wild
fire.
(See photo above)

In New York State a total of
8,000 members congregate for at
least one event each year in Sci
ence Centers at Buffalo, Rochester,
Syracuse, Schenectady, Oneonta
and New York City.
Virginia and North Carolina
have established state centers while
April 1, 1939, the clubs associated has been phenomenal. During the Missouri, with a young Junior
may be seen on the smaller in twenty months of national exist Academy of Science, is intensely
serted map. Today the distribution ence this organization has drawn active. Pennsylvania, with its long
established Junior Academy ac
of clubs through 44 states, some to it more than 700 clubs.
Every club receives regular as tivities added a Science Fair.
possessions and the British West
Smaller and more local events
Indies, signifies the intense inter sistance from headquarters, but a
most important angle of the growth are reported from many states.
est of youth in science.
You know some boy or girl that of their ability depends upon con They are held in Museums, High
you consider typically American, tact with other members engaging Schools, Universities, Colleges,
don't you? How good is your imagi in similar efforts, and adults who, Chambers of Commerce, Academies
nation? Can you visualize every by sharing their interests, natur of Science, etc. Requests for assist
one of the dots on the map as a ally provide inspiration. To furnish ance in these events have come
group of lively, ambitious young this very essential personal con from widely separated areas and
sters of exactly the same kind as tact, The American Institute has as rapidly as possible The Amer
your young model American? Can established, as rapidly as possible, ican Institute is moving to make it
you think of each dot as represent meeting places for young scientists convenient for young scientists to
ing at least 25 club members work —known as Science Centers. When gather to show what they can do,
ing steadily, painstakingly during ever feasible these Science Centers tell what they have discovered,
their spare time on their own indi have been set up with the coopera learn what others are doing—and
vidual or group endeavors in their tion of agencies already doing work develop their youthful talents.
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By Edwin C. Hill, Ace Newspaper Columnist
Author and Radio Commentator
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0

The Human Side
0

of the News
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C upyriyhl by King features Syndicate, Inc.
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The brilliant commentation
Df Edwin C. Hill has thrilled
millions of radio listeners
throughout the world; as
many people are habitual
followers of his daily col
umn, which appears in all
of the newspapers serviced
by King Features Syndi
cate. By special arrange
ment, the Science Observer
has been enabled to present
his column which appeared
in newspapers from ccast
to coast during May 1940.
Photo shows Edwin C. Hill
at the microphone.
International Nuus Photo

the masthead of the "Science
O NObserver,"
an interesting little

monthly magazine published by
The American Institute of the City
of New York, is the legend, "The
World Looks to Science and
Youth."
It is capsule science,
simply presented, attractively il
lustrated, but it portrays effec
tively the range and depth and
precision of applied science today
within the field of popular interest
and understanding.
The widening territory of the
questing scientific mind is indi
cated by just a few of the surface
facts set forth in a single issue,
addressed primarily to youth:
Insects imported from Africa,
South America and Asia are put
to work as expert dissectors in
the treatment of specimens at the
American Museum of Natural His
tory.
Lights at the bottom of a pond
will drown mosquito larvae.
A sound deadener called "dum
dum," made from coal, is now used
on the inside of steel automobile
bodies.
In 21 years there have been
seven authoritative but varying
opinions as to the dietary value of
spinach.
"Cuthbert the Great," a twoheaded trout and the largest twoheaded bony fish on record in the

world, is preserved at the Museum
of Natural History.
Starfish are becoming a growingpest and menace to oyster culture.
"Any one can tear a telephone
book in half." An illustrated ar
ticle shows how a person of aver
age muscle can duplicate the feats
of the "strong men."

Scope of Science
But does the world, indeed,
"look to science and youth?" Per
haps this is one way of saying
that that is what it must look to
in the future. Certainly, practical,
applied, three-shift, forced-draught
science today is concentrating on
blowing up as much of the world
as possible. As to youth, it is, in
many of the great countries of the
world today, primarily esteemed
as something to feed to the war
Moloch.
Obviously, the most highly ef
fective science in the history of the
world is employed to destroy a
generation of youth nurtured to
greater stature and intelligence by
science than any previous genera
tion—and with a longer life ex
pectation were it not for the fact
that science giveth and science
taketh away.

New Technique
This little magazine interested
me as typical of the modern edu
cational technique of first provid
ing an attention-getter with the
widest possible appeal of interest,
and then leading the inquirer to
bedrock principles. The old method
would have been to have the stu
dent first learn the principles of
the resultant of forces, and later
their specific application.
The
new method gives you a headline,
"You, Too, Can Be a Strong- Man,"
with a picture of Harry Salter, the
orchestra conductor bending a oneinch iron bar. Your curiosity is
aroused and you read your way
into basic principles of leverage.
But, in this, science is catching up
with the newspapers. They have
long known the trick of the least
common denominator of interest—
trying to interest everybody at
least a little before hoping to in
terest a few people a great deal.

Provable Facts
The little magazine is effectively
clear and precise in its round-up
of objective, provable facts. It is
less so in raising the gonfalon of
science and youth as world-savers.
One might handily say that it is
the hard-eyed, cunning, old prac
titioners of secret diplomacy that
make wars and destroy civiliza
tions. But that's too pat, and only
occasionally true.
Adolf Hitler wasn't much over
20 when he got a fast runningstart, leading Germany over the
cliff, and millions of youths
swarmed in behind him. The to
talitarians just couldn't keep house
without youth. Age seems to have
little to do with wisdom. One man
may be wise at 30 and another
foolish at 70. When and if wis
dom is enthroned, science and
youth will indeed be the hope of
the world, for they no longer will
be intent on destroying either the
world or each other.

The Science Observer is a publication of The American Institute of
the City of New York—an eleemosynary organization devoted to the
promulgation of Science and Industry.

