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E D I T O R I A L S 

What to Invent 

ROBERT T. POLLOCK 

If you think that the day of the independent research 
worker has passed you have another guess coming:. Indus
try knows the many thousands of improvements which it 
would like to have; the many hundreds of substitutes it 
would prefer to use instead of other materials, even though
those substitutes might be slightly higher in cost than the 
original product, provided that the replacing material 
possesses certain advantages which are not held by the 
material being used today.

To clarify this statement let us take tin. In a recent talk 
delivered to the adult members of The American Institute,
Dr. Parmelee pointed out that ninety-nine per cent of the 
tin used in this country comes from other lands. America 
has no tin deposits of its own, yet it is the greatest user 
of tin in the world. If someone could develop a suitable 
treatment of metal so that cans can be made in which 
food could be stored America would not have to rely upon 
the imported metal. Again, there is the likelihood that the 
tin can could be replaced with a molded product which 
would be quite as strong and perhaps less expensive. 

We find the subject of tin listed in a pamphlet issued by
the Research Advisory Service entitled "Industry's Chal
lenge to Research." This service, maintained by a group of 
American bankers, accepted the task of conducting a sur
vey of America's outstanding industrial leaders and pub
lished a report (based upon more than a thousand answers)
which lists new products, processes or materials needed 
today by industry.

Many of the items enumerated suggest research which 
could be conducted by members of science clubs operating 
independently, or in high schools, settlement houses, col
leges and in the dozens of other places where they have 
been established. Here are a few of the needed inventions 
culled from the pamphlet mentioned above, as compiled by 
Bert H. White, Vice President of the Liberty Bank of 
Buffalo and Director of the Research Advisory Service. 

One of the items which is needed is cement for quickly 
bonding rubber to metal. Another is an adhesive to make 
cellophane adhere to paper. Then we find the following, 
"the material to which ice would not adhere for use on 
airplane wings, highway surfaces and windshields." 

"Eliminating the diseases in the poultry industry." 
"A generator to produce gas from wood." (Such gener

ators are used in England, France and Germany to operate
automobiles.—Ed.)

"A direct method of producing refrigeration by the use 
of junctions of dissimilar metals." 

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

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

"A metal for storing winter cold for summer use and 
vice versa." 

"A practical window unit air conditioner and an econom
ical air conditioner for the automobile." 

"A thermostatic mixer for mixing hot and cold water."
"An inexpensive true solvent for cellulose." 
"A method of recovering emulsion greases from sewage." 

(As a matter of fact the entire sewage problem demands 
attention as pointed out editorially in previous issues.— 
Ed.)

"A substitute for paraffin paper." 
"A device to convert sound vibrations directly into 

printed form." (Sound typewriters have been developed 
but vagaries of the English language, accents and dialects, 
would make it difficult to find a solution.—Ed.)

"A method for salvaging used electric-light bulbs and 
bases." 

"Lighter weight batteries for portable radios." 
"A method of concentrating milk so that when it is 

mixed with water it will taste like natural milk." 
"A substitute for bone char in filtering sugars." 
"The discovery of new uses for animal bone, blood, hair, 

wool, leather, etc."
"Insecticides and fungicides which will destroy pests and

disease-producing- organisms of plants." 
"A cast iron that will bend." 
Thus the report continues, recommending work which 

still needs to be done in thirty-three industries and in an 
additional miscellaneous field. While some of the sugges
tions have been answered by patented inventions there are
many hundreds of others which so far have stumped this 
nation's most brilliant minds. It is not impossible for the 
student to find the right answer to some of the problems. 
The requirements, of course, are faithful application to the 
problem at hand, and action, instead of wishful thinking. 

Previous issues of this magazine have stressed the im
portance of individual and group activity and the desira
bility of engaging in original research. As a matter of 
fact, the entire junior activity of The American Institute 
is predicated upon the important attributes of youthful 
minds to solve problems without being chained to ancient 
and often erroneous theories. 

The laboratories of more than 790 science clubs affiliated 
with The American Institute are open for original re
search work by students, as is The American Institute 
Science Laboratory in New York. In all of them action is 
the order of the day.—Editor. 

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

YEARLY SUBSCRIPTION 50 each 
10 or more to one address 45 each 
20 or more to one address 40 each 
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"Headless Helena" 
and other illusions easy to make with


ordinary mirrors


I LLUSIONS are among the oldest methods of attracting attention 
and are as effective today as they were when they were originated 

hundreds of years ago. In fact some of the modern illusions are based 
upon very old principles. The illusions employing mirrors are very 
easy to build and do not require extraordinary ingenuity. The accom
panying text describes the construction of a few of these^ but there art-
dozens of others which could be made on either a small or a large 
scale. For the former one could use mirrors from milady's handbag; 
the latter might require a piece of glass 
extending across the entire stage. 

One of the simplest illusions is the 
"Talking Head" illustrated in the dia
gram at the bottom of this page. An 
ordinary five-legged table, either round 
or square, has two mirrors erected ver
tically at an angle of 90 degrees. The 
front edges of the mirror are in back of 
the center leg of the table and prefer
ably recessed into it. A hole is cut into 
the top of the table behind the mirrors 
through which the subject pushes her 
head. A platter is generally placed on 
the table-top (with a hole cut in the 
center thereof), and a ruffled collar is 
draped around the neck to conceal the 
hole. To produce a ghastly effect, the 
face of the subject should be powdered 
white, including the lips. Heavy sha
dows should be put under the eyes and 

In the first stage of the illusion the mirrors are 
raised. The spectator never suspects that the 
apparatus above the head is responsible for the 
illusion because the shiny metal parts and rubber 

rubes are sufficiently distracting. 

on the eyelids. The eyes should stare 
straight ahead and the voice should be 
low and measured. 

Another "Living Head" effect also is 
illustrated in the diagram below. In
stead of using two mirrors at an angle
of 90 degrees, this illusion uses only one
mirror set at an angle of 45 degrees 
with relation to the seat of the chair. 

Looking at "Headless Helena" from beneath. No- In this effect the spectators believe thattice how the head is concealed by the two mirrors 
the edges of which are covered by tubing. they are looking through to the back of 

This is the way the illusion appears at the 
climax. Although you imagine that you can 
see to the rear of the cabinet, actually you see a 
reflection of the side walls in the mirrors. Illu
sions of this type can be made by student 
scientists by following instructions in the ac

companying text. 

the chair. Actually, however, they are 
seeing the reflection of the seat in the 
mirror. If the subject lies on a sus
pended platform, as illustrated, it be
comes possible for the illusionist to pass 
a rod or wand under and above the 
seat of the chair to prove to the satis
faction of the spectators that there is 
no boJy connected with the head. This 
illusion is very easy to duplicate. An 
armchair with a tapestry back and seat, 
a mirror to stretch between the arms 
and two wooden or metal swords to give 
atmosphere (and incidentally conceal 
the front edge of the mirror) are the 
requirements. 

It is easy to see that by but a slight 
modification we can reverse the illusion 
first described to produce one in which 
our subject becomes headless. This is 
demonstrated in the diagrams at the 
bottom of the page and also shown in 
the photographs. The two mirrors, set 
at an angle of 90 degrees, are so ar
ranged that they swing upward. The 
edges of these mirrors are covered by 
rubber tubing; the edge where the mir
rors join at the front is covered by a 
rod to the center of which a "dial indi
cator" is attached. This is for effect 
only. The illusionist claims that when 
oxygen is fed to the apparatus the 
headless woman is kept alive, but photo
graphs reveal the facts. 

In all of these illusions the subject 
sits in a small cabinet with walls and 
top covered with a dull black cloth. A 
side view of the apparatus is never re
vealed to any spectator. 

This is the way the Talking Head illusion is set In this Decapitated Head Illusion only one mirror Compare this diagram with the photographs to 
up. The table legs can be straight. is used. Notice how the body is supported. clarify the operation of the illusion. 
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Tuberculosis Bacteria

Shine in the Dark


New method insures early detection even when 
samples are diluted six times more than normal. 

By Dr. Oscar W. Richards 
Research Iholoi/ist, Spencer Lens Co. 

Simple equipment and low power lenses permit 
of rapid identification of tuberculosis bacteria by 
the fllorescent technique described in the ac
companying text. This photo shows a Spencer 
medical microscope equipped for this work. 

C~ACH C h r i s t m a s tuberculosis is 
•*-* brought to our attention when we 
attach the seals to our presents. This 
year a more sensitive method is avail
able which promises to find the bac
teria earlier and make more certain 
that treatment has arrested the disease. 
A smear of the suspected sputum or 
other material is made on a microscope 
slide and soaked in fluorescent carbol
auramin dye: the dye is then bleached 
from all the material but the bacteria. 
When placed under a microscope, il
luminated with invisible ultraviolet, 
tuberculosis bacteria glow as bright yel
low rods making them easily visible 
against a nearly black background. 

So great is the contrast that lower-
power microscope lenses will show 
them; a four hundred diameter magni
fication is enough. Delicate oil immer
sion lenses no longer need be used, 
hence more of the smear may be seen 
at the same time. This permits rapid 
searching of the slides with but little 

likelihood oi missing even a single bac
leiium. In addition to the time which 
looking lor the organisms saves, the 
time ol' preparation is reduced because 
the fluorescence technic uses no counter
stain and the preparations are stained 
at room temperature. 

The customary Ziehl-Neelsen method 
of staining with carbol-fuchsin requires 
steaminu into the bacteria; then the 
background must be counterstained. 
With this, tuberculosis bacteria appear
red and it is difficult to find them in the 
blue background. The illustrations show-
how the bacteria appear under the mi
croscope. 

In the new method an ordinary mi
croscope with lenses giving a magnifi
cation of four to five hundred diameters 
may be used. A blue-ultraviolet trans
mitting filter is placed over a powerful
low-voltage, concentrated filament lamp.
Because the usual silvered mirror does 
not reflect ultraviolet radiation, a highly
reflecting aluminized mirror is placed 
over the microscope mirror. A small 
yellow filter is put in the eyepiece of 
the microscope to block the blue and 
ultraviolet rays. Looking down the mi
croscope nothing but darkness can be 
seen. But if you place a smear of bac
teria stained by the fluorescent method 
on the microscope, the bacteria appear 
as glowing, bright yellow objects. The 
carbol-auramin, held fast in the bac
teria, absorbs the ultra-violet and 
transforms it into yellow light. 

This method, first devised by Dr. 
Hangemann, a Gei-man physician, has 
been improved, simplified and proved 
useful by your author. Following clini
cal tests it was released for general use 

Left — Tuberculosis bacteria 
stained by the Ziehl-Neelsen 
stain. This is a smear of 
sputum in which the bac
teria appear as minute red 
lines on a blue background 
(the tiny thread-like rods are 
the bacteria. You will have 
to look close to see them). 

Right—When the new stain
ing technique is used the 
tuberculosis bacteria appear 
as brilliant yellow rods on a 
black background. The ultra
violet rays from a filtered 
lamp cause the dye to 
fluoresce. Both of these 
photomicrographs are of the 
same magnification; each is 

enlarged 300 times. 

by the Spencer Lens Co., the Scientific 
Instruments Division of the American 
Optical Co. 

By actual test, more sputum samples 
were found positive with the fluores
cence technic on direct smear than with 
the other method even after concen
trating the samples. Acid fast organ
isms which did not show by the usual 
method, were demonstrated in spinal 
fluid and pus. 

Critical study of the fluorescence tech
nic has been made at the Cattaraugus 
County Laboratory, Olean, New York, 
by Dr. E. K. Kline and Raymond E. 
Leach. They found also that the method 
was more sensitive and quicker than 
the Ziehl-Neelsen method as measured 
by the number of organisms demon
strated and the ease with which they 
were located. Acid fast organisms were 
found in sputa diluted six times with 
normal sputum more easily than could 
be demonstrated in direct smears with 
the usual method. Combining a method 
for concentrating the sputum samples 
and the fluorescence technic it was pos
sible to detect organisms in a dilution 
as high as one to two hundred which 
was five times more than the greatest 
dilution permitted by the Ziehl-Neelsen 
method. 

The fluorescence technic may be used 
with other acid fast bacteria such as 
those of leprosy. Relatively little experi
ence is required to use the new method, 
the equipment is inexpensive and a sav
ing of time of 20-30 per cent is possible. 

The greater sensitivity is due to the 
carbol-auramin combining with more of 
the bacteria than does the carbol
fuchsin and being less easily removed. 
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DuPont Magazine Photo* 
These are the beautiful crystals of a "new" chemical being used in con- A piece of fabric dipped in weak sulfamic acidaci  showd shows no tracetraces of hf hthee c pp famic s no s o t
nection with fireproofing, weed eradication, the textile industry, and others. crystal  as  it will not burn.al and is as flexible  any other untreated cloth, yet

Sulfamic Acid Opens New Vistas

M ORE than 60 years ago, Berglund, curiosity. At that time chemists of ide, to which .vas added fuming sul

a Swedish chemist, prepared and the DuPont Experimental Station phuric acid. 
purified sulfamic acid by a long tedious evolved the process for making the Whenever a new product is produced 
process. Until three years ago this material economically and in commer- uses for it are found and an entirely 

F

product was considered a laboratory cial quanitities from urea, or carbarn- new field for experimentation is opened, 
while at the same time new industries

New Continuous Cracking Process spring up. All of the uses to which 
sulfamic acid may be put have not been 
explored as yet. But it has been 

OR many years industry found that its use in the dye industry 
has been obtaining gasoline shortens reaction time from several 

for motor fuels by "cracking" hours to a few minutes and produces 
heavy oils. To do this catalysts fabrics brighter and of more uniform 
are used. A catalyst is a sub- shade. The ammonium salt of this acid 
stance which apparently does greatly simplifies the separation of 
not enter into the reaction but rare earth mixtures. When sprayed 
seems to help it along. In upon paper or when fabrics are dipped 
present systems it frequently into a water solution of sulfamic acid 
is necessary to rid the cata- crystals (one pound to a gallon), the 

fabrics and paper are made flame-proof.lyst of carbon deposits. The salt does not crystallize on theA new method using a fluid surface of the treated article and therecatalyst has just been devel- is no tendency toward stiffening.oped by the Standard Oil De
velopment Company and was Then scientists discovered that am-
demonstrated by the apparatus monium sulfamate became an ideal 
shown at the left. In the weed killer. Most weed killers destroy 
column at the right there is a not only the unwanted vegetation but 
white, salt-like catalyst main- kill everything else and make the soil 
tained in a flowing condition unfit for growth for many months after 
by air injected into the bottom. treatment; but ten pounds of sodium 
The flow of the dense catalyst sulfamate dissolved in ten to twenty 
down this column is regulated pounds of water is adequate to kill 
by a valve below which a gas weeds on a thousand square feet of land 
is introduced diluting the cata- without poisoning the soil. Poison ivy 
lyst and carrying it across and is particularly susceptible. Strangely, 
un the left hand column. The different concentrations of the salt ap
difference in weight in the two pear to have a selective action upon the 
columns results in a continu- weeds, but so far all of this work is in 
ous flow from one column to the experimental stage. Again, in the 
the other without mechanical tanning of leather, sulfamic acid, used 

in the "pickling" process, produces aaid. The principle of the ap- leather which is more silky and has aparatus is similar to the fa- tighter grain. In the chemists' lab-
Frank A- Howard, president of Standard Oil Development miliar gas lift commonly used 
Company, turns nitrogen into the special apparatus to to lift water and is a step half oratory it is an excellent reagent use

ful also for the extraction of alkaloidsillustrate the action of the new fluid catalytic process, way between hydrogenation 
while W. S. Farish, president of Standard Oil Company such as quinine. 

(N. J.), explains the demonstration. and catalytic cracking. 
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?rrnt*if i-nian Institution Photos 
This is the algae used for the ultra-violet irradiation experiments described This is the interior of the algae growth chamber. At the top may be seen 
In the text. This much enlarged microphotograph shows the cells which the bank of fluorescent daylight lamps and on the 'helves are the flasks 

form the green scum on stagnant water. containing the algae. 

Primitive Life Rays

N O doubt many of the readers of this 

magazine know that ultra-violet 
rays, the invisible rays which come 
from the sun, or which can be produced 
by special lamps, are destructive to cer
tain small organisms. As a matter of 
fact, ultra-violet rays are used to ren
der the air free of deadly disease germs 
in air ducts of ventilating systems and 
in hospital operating rooms. Also those 
same rays are used to destroy organ
isms responsible for the formation of 
mold on meat and vegetables. 

Green algae are one-celled plants, 
among the most primitive forms of life 
on earth. Countless billions of these 
cells constitute the green scum found 
on stagnant water. As a result of ex
tensive experimentation, Mrs. Florence 
Meier Chase, Smithsonian Institution 
biologist, proved that prolonged ex
posure of these delicate organisms to 
ultra-violet rays was fatal to the algae.
Strangely enough when these one-celled
organisms are exposed to certain wave 
lengths for approximately two-thirds 
of the time necessary to kill them, the 
effect is just the opposite. The colonies 
of cells are stimulated to extraordinary 
growth. The algae with which Mrs. 
Chase was experimenting, like most 
other single-celled organisms of this 
species, reproduce by splitting in two. 
Each cell becomes two individuals. In 
her experiments, Mrs. Chase used four 
wave lengths in different tests (light, 
like sound and alternating current elec
tricity, is measured by wave lengths 
in Angstrom units. The Angstrom unit 
is a tenth of a millionth of a centi
meter), namely, 2,352, 2,483, 2,652 and 
2,967 Angstrom units. As an indica
tion of the extreme specificity of these 
"primitive life rays" the following data 
are of particular interest. 

The first and shortest of these rays 
stimulated the culture of algae to 
growth 4.7 times that of a similar cul
ture which was not radiated. Exposure 
to the same amount of radiation of 
wave length 2,483 produced a growth 
3.9 times greater than that of the con

trol. Wavelength 2,652 brought a 4.65
fold growth. The fourth and longest 
wavelength stimulated increase only 
1.62 times that of an algal culture that 
had not been irradiated. 

These were all rigidly controlled ex
periments. They illustrate the extreme 
complexity of the relations between 
light and life. The threshold has hard
ly been crossed in the study of these re
lations. 

The individuals of the stimulated cul
tures, Mrs. Chase's measurements 
showed, grew smaller and smaller with 
successive irradiations, compared with 
the normal size of such algae. Thus, 
eventually the total sizes of the stimu
lated "populations" became smaller 
than those of the unstimulated, al
though they consisted of vastly more 
individuals. Presumably they also be
came w e a k e r . 
T h e r e w e r e 
marked changes 
in the shapes. 

This introduces, 
Mrs. Chase points 
out, a funda
mental problem 
in biology. It 
might be assumed 
that the accelera
tion of growth 
with a sub-lethal 
dosage of ultra
violet was due to 
the basic process
of evolution. The 
weaker individu
als w o u l d be 
killed, and the 

Right—the quartz 
spectrograph used for 
irradiating algae with 
ultra-violet of prede
termined wavelength. 

stronger, hardier ones pushed to the 
fore. But the fact that the algae 
actually become weaker while multiply
ing faster at the same time indicates 
that some deep-seated change may have 
taken place in the organism itself— 
perhaps the production of a new spe
cies. 

Another significant finding was that 
algal cultures exposed a few times to 
the stimulating, sublethal doses of 
radiation became harder to kill with 
lethal doses. 

In some manner, more than a half 
billion years ago, higher forms of life 
arose from primeval, one-celled plants 
and animals, probably not unlike these 
algae, partly due to the influence of 
sunlight. Mrs. Chase's experiments 
deal with some of the basic processes in 
the growth of life on earth. 
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Vest Pocket "X-Rays"

Tiny containers of radium sulphate are used 

to locate hidden flaws in castings 

ONE ot the strangest tools of science 
is a tiny pear-snaped capsule con

taining minute grains of radium sul
phate which is now being used for in
specting large solid metallic structures. 
Radium yields gamma rays which are 
capable of penerating the hardest steel. 
In the form of its salt, radium sul
phate, the Westinghouse Steam Divi
sion Works at Lester, Pennyslvania, 
has just acquired 500 milligrams of the 
salt which is sealed in a tiny silver 
kernel which is, in turn, mounted in 
a pear-shaped aluminum shell about 
the size of a marble. (The laboratory 
also has other capsules containing less 
radium sulphate. A pound of radium 
sulphate, about the size of a tennis 
ball, is worth $11,500,000.) 

Because radium sulphate, unless 
carefully handled, might be dangerous, 
every safeguard is used in handling it. 
Win n a niece of apparatus comes in 
for inspection, the technician fishes a 
radium capsule out of a sunken safe 
lined with four inches of lead and 
covered with a lead lid. The capsule 
is then transported in a lead carrying 
case to the place where the "gamma 
ray" producer is to be used. The 
gamma ravs, resulting from perpetual 
disintegration of the salt, are able to 
penetrate through steel but pass more 

Above — The small alumi

num capsules in which

radium sulphate is sealed.

The manner in which these

capsules are used for

"X-raying" heavy steel

constructions is illustrated

in the photo at the top


of this page.


Right — The capsules of 
radium sulphate, the source 
of powerful gamma-rays, 
are stored m the sunken 
lead-lined safe. The cap
sules rest in wells in the 
heavy lead cylinder which 
fits into the safe. They 
are fished out with a hook 
at the end of a pole. The 
heavy lead cover locks in 
place over the safe. At 
the right is the lead-lined 
carrying case used for 

transportation. 

freely through flaws in the metal than 
through solid metallic structure. The 
result is that by placing a photo
graphic Him on the far side <if the 
metal being examined the technician 
can detect any defects in the castings. 
This information is of utmost impor
tance when one considers the necessity 
for producing flawless parts for the 
United States Navy. (At this plant 
4,1100 men are at work on propulsion 
turbines and gears for 11)1 destroyers, 
cruisers, battleships and aircraft car
riers.) 

As many as 2<) 
films have been 
taken at the same 
time using but 
one of t he se 
pear-shaped ra
dium c a p s u l e s . 
The e x p o s u r e 
varies from a few 
m i n u t e s to 48 
hours but the lab
o r a t o r y t e c h 
nicians never re
main for more 
than a minute or 
so in the vicinity 
of a capsule while 
an exposure is 
being made. 

w #" 
1 *i

# « - * - 4 

f. • * }tr .• # 
i 

f 

4 
A gamma-ray picture of steel will reveal intemaj
air bubbles and impurities in this fashion. Engi

neers can prescribe corrective treatment. 

Westinghouse Photoe 
Fhe gamma rays from the small pear-shaped 
radium sulphate capsule will penetrate the three-
inch thickness of metal and reveal defects. Note 
how technician handles the capsule from the end 

of the long rod. 

Above—Lead-lined case used to transport radium
sulphate from the safe to the metal being inspected.
Our cover shows a welder filling in flaw areas 
which were revealed by this method. 
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( J i M K T a l K h - i i r l r J ' l i n i n ^ 
Photo at the right shows Dr. Irving Langmuir, President of the American Asso
ciation for the Advancement of Science and Nobel prize winner, dipping a glass slide 
into a trough to apply molecular layers to the slide in preparation for the optical 
method of detecting poisons. Dr. Langmuir is an ardent sportsman. Photo above 
pictures him adjusting a skate sail which he used on Round Lake, near Schenectady. 

Detecting Poisons by Sight! 
I F SOME one were to tell you that 
•*• you could dip a microscope slide, 
three inches long by one inch wide into 
a solution of toxins, viruses, or poisons 
and that the color of this slide would 
change from violet to blue if the sus
pected poison was present, you might 
look upon the statement with distrust 
and suspicion. 

Nevertheless, that is what happens 
and is disclosed in a patent just 
granted to Dr. Irving Langmuir of the 
General Electric Research Laboratory. 
The procedure, Dr. Langmuir explains, 
may prove useful in the study and con
trol of biological reactions involved in 
diagnosis and treatment of disease. Dr. 
Langmuir states that considerable 
work remains to be done and conclu
sions must be verified before use of 
this method can be applied to the study 
of any particular disease. 

Essentially, the method makes use 
of molecular films, something with 
which members of The American In
stitute Science and Engineering Clubs 
are familiar and have used for demon
strations at various Science Con
gresses and Fairs. For the preparation 
of the "conditioned slide," stearic acid, 
a fatty acid, is spread on the clean sur
face of a dilute solution of barium 
chloride in water in a tank. An in
soluble soap forms on the surface of 
the water. The clean glass microscope 
slide is dipped repeatedly into the tank 
until 47 layers of transparent barium 
stearate, each 1/10,000,000th of an inch 
thick, have been applied smoothly to 
the slide. The slide is fhen dipped intn 
a \'< solution of thc'ium nitrate. A 
substance is now applied to the slide 
which will have a particular reaction 
to the toxin, virus, poison or other sub
stance for which the te.-t is to be made. 
If the suspected substance is present in 
the solution tested, adsorption of a 
single layer of uniformily thick atoms 
or molecules of the substance will take 
place on the surface of the slide, thus 
producing an increase in the thickness 
of the film. 

Normally, the 47 layers of film first 
applied to the glass slide will reflect 
a purple color when illuminated by 
white light. But if the film is made 

slightly thicker tha color changes to
ward blue. Therefore, changes in 
thickness can be measured by changes 
in color. (In actual practice the films 
commonly are illuminated by sodium 
light and changes in intensity of the 
yellow light of sodium are measured.) 

Because each type of substance in 
solution is expected to produce a char
acteristic increase hi the thickness of 
the film and consequently a correspond
ing change in color of the conditioned 
slide, it should become possible to 
identify the suspected substances once 
these characteristics have been deter
mined. 

Dr. Langmuir is president of the 
American Association tor the Advance
ment of Science. He was awarded a 
Nobel prize in Chemistry in 1932, holds 
67 patents and assisted by Dr. Cather
ine B. Blodgett and Vincent J. Schaefer, 
started this investigation in 1935. 

This new research opens a vast field 
for investigation by science students. 
Obviously, it would take years to cata
logue all of the reactions which are 
made possible. Perhaps specific slides 
could be produced for making chemical 
analysis of soils, ores, medicinals and 
chemicals. 

Blood Plasma Bank

BLOOD plasma is the fluid part of 

the blood in which the red and 
white blood cells are conveyed to the 
various organs and other parts of the 
body. It has been found that this 
plasma can be substituted for whole 
blood in transfusions for treatment, of 
injury, shock and illness. 

A large scale collection of blood 
plasma to be stored in 
dried and liquid forms has 
been undertaken by the 
American Red Cross for 
the United States Army 
and Navy. This is to be 
the proving ground for the 
development of a nation
wide network of hospital 
blood banks, according to 
Dr. Charles R Drew, 
Medical Supervisor of the 
Plasma Division of the 
Blood Transfusion Assn-

The heart of a blood ! 
bank is the pooling room, 
a glassed in cubicle in 
which the plasma is drawn 
off after the blood cells 
have settled. At the Pres
byterian Hospital in New 
York the pooling room 
is bathed in the bacteria-
destroying rays of three 
?+erilamps, one of which 
throws a curtain of ultra

violet rays between the technicians and 
the apparatus in the cubicle. Dried blood 
plasma is easier to store and transport 
than the liquid form. It is less sus
ceptible to infection p.nd is easily re
stored to the liquid form for transfu
sion. Neither form of plasma requires 
"typing" when supplied by many in
dividuals. 

Westinghouse Phntu 
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Television Advances

I T HAS often been said that television 

is like the weather; everybody talks 
about it but nobody does anything 
about it. In so far as the radio public 
is concerned this statement is prob
ably quite near the truth. But in 
America's laboratories extensive work 
is being conducted for the near future 
when "television in the home will be as 
popular as the ordinary radio receiver. 
The most recent fields in television 
trend toward the transmission of pic
tures in full color. This is easily ac
complished by having a motor-driven 
color filter in front of both the trans
mitter and the receiver. 

In a recent demonstration to the 
press and members of the Institute of 
Radio Engineers given by the Columbia 
Broadcasting Systam three receivers 
were used, one show'ng black and white 
pictures, the second Deing a standard 
receiver adapted for color and the third 
a compact table model. The color pick
up was accomplished with a new 
"orthicon" tube requiring but a low 
intensity of light as compared with 
usual television standards. To syn
chronize the color disc in the receiver 
with the color disc in the studio it is 
not necessary to rely on 60 cycle cur
rent. The individual operating the re
ceiver needs only to push a button on 
the side of the cabinet until the picture 
appears in its proper colors and after 
the button is released the receiver is 
"locked" to the colors being picked up. 

Recently, at Dr. E. F. W. Alexander-
son's home, color television was demon
strated by the use of a two-color 24
inch revolving disc made to spin in 
front of the picture end of a cathode 
ray tube in the standard television 
receiver. The disc was whirled at 1800 
revolutions per minute. Its trans
parent field of orange red and greenish 
blue reproduced the studio program in 

realistic colors. At the studio a 
similar colored disc was revolved 
in front of the iconoscope pick-up 
tube of the transmitter. Aside 
from the two colored revolving 
discs everything in both the tele
vision transmitter and receiver is 
the same as in a regular black and 
white television set. 

The longest range transmission 
of television over an all-wire circuit 
(195 miles), was demonstrated by 
the Bell Telephone Laboratories a 
short time ago. The program was 
taken from motion picture films, 
then sent by coaxial cable to Phila
delphia and back to New York to 
demonstrate that the difference be
tween this long transmission and 
a similar transmission of only a 
few miles was imperceptible when 
the screen was viewed from the 
usual distance of five or six feet. 

The diagram at the bottom of 
this page shows how the switch-
over was made for comparison. 
Each of the coaxial cables consists 
of a copper tube about the size of 
a lead pencil with a copper wire 
running through the center and 

Bell Telephone Laboratories Photo 
Motion pictures were used for television transmission 
over 19S miles of coaxial cable. This film transmitter 
passes 60 frames a second (corresponding to the con
ventional television transmitter which transmits 30 
pictures a second), each consisting of two interlaced 
fields in which a given strip across the scene is viewed 
only on alternate fields. To do this with standard 
film the film must be "stretched" by printing first two 
frames then three frames from each frame of the 
sound on film negative. The film is then run two and 

a half times normal speed. 

held centrally by disc insulators three-
quarters of an inch apart. The loss in 
the coaxial cable is so enormous (one 
to ten followed by 210 ciphers) that am
plifiers must be used every five miles. 

Ceneral Electric Photn 

Dr. E. F. W. Alexanderson (second from right) 
demonstrated a 441-line color television at his 
home recently to Dr. R. C. Goldmark, Columbia 
Broadcasting engineer, Phillip D. Reed, chairman 
of the Board of the General Electric Company 
and George Henry Payne, member of the Federal 
Communications Commission. Note the whirling 
two-colored disc which spins in front of the 

This is the filter drum and mirror of the C.B.S. cathode ray tube. A similar disc spins in front 
direct pick-up camera. The motor rotates the of the pick-up tube at the transmitting station. 
color drum with its two sets of red, green and 
blue filters. Inside the drum is the mirror on 
which the lens reflects the scene which is scanned 
by the cathode ray beam of the pick-up tube. 

PENNSYLVANIA HOTEL 
I 
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Above—New color tele
vision receiver. COAX. AL SY 

E L E V I S I O  N 
CARRIER ' 

Right — This
circuit over

 is the 
 which 

r r - ^ . f "  " "ITERWINALS 

pictures were trans
mitted to Philadelphia 
and back to New York 
again and thence from
the Bell Laboratories 
to the Pennsylvania 
Hotel. There was no 
appreciable p i c t u r  e 
difference between the 

195-MILE COAXIAL CABLE AND AMPLIFIERS 
3-MILE TELEPHONE CABLE AND AMPLIFIERS 

180 VARICK ST. 
BELL LABORATORIES 

Interior view of the new C.B.S. color television 
receiver. You can see 'a part of the color disc. 
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Left-

Grand Award 
"Billy" 
By Norman Pas

koff, Age 18, of 
Brooklyn, N. Y., a 
student of Metropoli
tan Vocational High 
School. 

Taken with an En
sign Reflex camera; 
Verichrome film; 
f:4.S; I/50th sec. 

Awards in the 4th Annual 

'Photographic Salon

Held by the American Institute 

Left-
Second Award 
Senior Pictorial 
"Gone Are the 

Days" 
By Hugh Brown, 

Jr., Age 16, of Nor
folk, Va., a student 
of Maury High 
School. 

Taken with a IVz x 
3yi speed Graphic on 
Agfa Isopan cut film; 
f-Al; 1/lOOth sec. 

Left-
First Award 
Senior Pictorial 
"Sea Food, 

Mamma?" 
By Gladys Belloff, 

Age 17, of Floral 
Park, N. Y., a student 
of Sewanhaka High 
School. 

Taken with a Foth 
Derby camera on 
Verichrome; f : 8 ; 
1/25** sec. 

Right-
Second Award 
Junior Pictorial 
"Aristo-cat" 
By Robert Leahy, 

Age 14, of Elizabeth, 
N. /., a student of 
Hamilton Junior High 
School. 

Taken with a \A 
Kodak on Super XX 
pan; f :11; 1/SOfA sec. 

Left-
First Award 
Junior Pictorial 
"Shop Across the 

Street" 
By Gladys Rice, 

Age 14, of New York, 
N. Y., a student of the 
Washington Irving 
High School. 

Taken with a Rol
leiflex camera on 
Eastman Super XX 
pan; /:4.5; Vi sec. 

Right-
Third Award 
Senior Pictorial 
" Thanksgiving 

Morn" 
By Mary Sherry, 

Age 17, of Brooklyn, 
N. Y., a student of 
Samuel J. Tilden 
High School. 

Taken with a Wir
gin camera on Pana
tomic X film; /:4.5; 
1/50** sec. 
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A bore—Second Award—Senior Scientific 
"\-l\ay of Gladiolas" 
By Michael Tatcrka, Age Id, of Xav Yurk, X. ) ' .  , a student 

of the High School of Science. 
This is a special x-ray exposure on non-screen x-ray film. The 

flowers at An. 1 w i r immersed in 10% sodium iodide for five 
hours. This makes them opaque to x-rays. The control is at 1. 

Right—First Award—Senior Scientific 
"A Flea" 
By Carlcton Sclnitt, Age 17, of Buffalo, X. V., a student of the 

Kensington High School. 
Taken with a view camera, fitted a 25 r:m. lens, on commercial 

film: /:16; 6 minute exposure; H filter. {This picture tivs hunt 
at the Buffalo Museum of Science. The Buffalo Museum is The 
American Institute Science Center for four counties on the western 
side of Xcic York in the vicinity of Buffalo.) 

Hclo-a—Third Award—Senior Scientific 
" ) tlUltif / ( T i ' ( ' / ( ' / " ' 

By Mariu Brucker, Age 17. of Brooklyn, X. Y., a student of the 
School of Industrial Arts. 

These Pictures Were Hung in

the 4th Annual Salon


of Photography


EACH year The American Institute of the City of New 
York holds a Scholastic Salon of Photography in which 

are entered the best pictorial efforts of students who are 
members of The American Institute Science and Engineer
ing Clubs.

This year a total of 457 prints was received of which 
260 were hung in Education Hall, American Museum of 
Natural History, during the week of February 15 to 23.

The judge in this year's contest was Miss Bernice Abbott,
distinguished photographer, who found the task of de
ciding the winners, a difficult one indeed.

The Annual Photographic Salon is divided into two sec
tions, Junior and Senior and again into Pictorial and 
Scientific divisions. In addition to the prize winning prints, 
which are reproduced on these pages, a number of prints 
were accorded Honorable Mention and these are listed 
below. On the next page is a list of those whose prints 
were hung at the 4th Annual Salon of Photography. The 
list is arranged according to locations and only indicates 
the actual number of prints hung and not the number 
of prints received from each contestant. Naturally, those 
who received awards or honorable mentions will find their 
names repeated twice; the first time under the award and 
the second time in the itemized list of successful candidates. 

HONORABLE MENTIONS

Senior Pictorial


"Porthole" 
Murray Cohen, Aye 17, Lafayette High School. Brooklyn, New York 
"They're Off" 
Lew Hoffman, Age 16, Far Rockaway High School, Far Rockaway, New 

York 
"Hide & Seek" 
Leonard Maximon, Age 15, High School of Science. Bronx, New York 
"A Stitch in Time" 
James Fitchett, Age 17. Sewanhaka High School, Floral Park, X. Y. 
"Little Refugee" 
Richard Patterson, Aue 17. Textile High School. Brooklyn. X Y 

Senior Scientific 
"Collision Balls" 
Donald O'Connor, Age 16. St Leo High School. Detroit. Michigan 
"Effects of Erosion" 
Richard Cole, Age 16. Fort Lee High School, Fort Lee. Xew Jersey 
"Barn Owl" 
Albert Morejohn, Age 16, W. C. Bryant High School. Long Island City. 

New York 
Junior Pictorial 

"Thanksgiving"
Donald Zippier. Age 13, Hamilton Junior High School, Elizabeth. Xew 

Jersey
"A Split Second" 
Julian Appelbaum. Age 14. High School of Science. Bronx. New York 
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Listing Those Whose

Prints Were Hung


Manhattan 

Name Age 
Brearmy oinooi 

Kuuu, i-'egsy  i d 
Oe La Saiiu institute 

Paige, iJeter 17 
Finch junior oonefld 

Webb, .fhylJis 17 
George Washington H  . a. 

Baker, Lawrence lo 
lJimii3, Gene 11 
Rosenbauui, David 17 

Haaren H. s. 
Vosbuigh, John 17 

Loyoia benool 
liursa, Albert ly 

Metropolitan Vocational H. S. 
Cohen, Martin IS 
Ficalora, Anthony IS 
Ficalora, Salvatore ltj 
Grube, Christian i s 
Lanakawmer, Edward 17 
Lanner, .Arnold 18 
MonLuori, Louis 17 
Morris, Walter if 
Paskotf. JNoruian 18 
ltachum, Charles 18 
Schorr, Albert 1U 
Siniscak-hi, ttu&ene 18 
Waterman, Maurice IS 
Zuckeruian, Martin 17 

M. Y. School of Industrial Art 
Bender, Herbert 17 
lirucker, Martin 17 
Camevla. John 18 
Gemeasky, John P 18 
Woitzmann, FriUi lti 
Willington, Lee 17 

Stuyvesant H. S. 
De Mantania, Ludwik F 17 

Textile H. S. 
Patterson, Richard 17 

Washington Irving H. S. 
Rice, Gladys L 14 

Jr. H. S. No. 43 (Manhattanviile) 
Mitchell. Ben G 15 

Brooklyn 
Abraham Lincoln H. S. 

Fields, Herbert 14 
Alexander Hamilton H. S. 

Alwan, Muneef 18 
Berriman H. S. (No. 64 Jr. H.) 

Reilly, Jesse l*\ 
Erasmus Hall H. S. 

Bart, Alvin . . 17 
Deutsch, Sanford IS 
Dobular, Seymour 16 
Gould, Arthur 17 
Gould, M"orton 17 
Grodman, Martin 17 
Levine, Jerry 16 
Levy, Robert 1" 
Worth, Franklin 17 

Franklin K. Lane H. S. 
Lewengood, Louis 37 
Moch, Walter 14 
Stendig, Charles W 16 

James Madison H. S. 
.Jacobs, Gerson 1U 

John Marshall H. S. 
Kandell, Rhoda 14 

Lafayette H. S. 
Cohen, Murray ^ ' 
Match., Melvin 3 7 
Weiner , Morr is 18 

Samuel J. Tilden H. S. 
Sherry, Mary 17 

Thomas Jefferson H. S. 
Sunshine, Bernard lo 

Bronx 
Bronx H. S. of Science 

Applebaum, Julian 14 
Breakstone, Gerald 16 

No. of 
Prints 
Hung 

' ' &-,, } . 

v:»* 

%\ 

No. of 
Prints 

Name Age Hung 
Camnitz, Leonard 16 
Eiten, George 16 
Greenwald, Anthony 15 
Lowenthal, John 17 
Margules, Morton lo 
Maximon, Leonard 15 
Ninos, Nicholas 17 
Simon, Stanley If! 
Swick, David A l.i 
Tyscn, David ]U 
Taterka. Michael li> 

Second Award— 
Junior Scientific 

"The Driving 
Poiver" 

by Bernard Sun
shine, age 13J-2, 0/ 
Brooklyn, N. Y., a 
student of Thomas 
Jefferson High 
School. Takenzmth 
a Duo-620 camera 
on Super XX film: 
/16; 1/lOOth sec. 

First Award—Junior Scientific 
"Mitosis" 

by Walter Moch, Age 14, of Woodhaven, 
N. Y'., a student of Franklin K. Lane High 
School. Taken with a Refiex-korelle camera, 
Panatomic X film, No lens. 

No. of 
Prints 

Name Age Hung 
Christopher Columbus H. S. 

Kent, Richard 17 
De Witt Clinton H. S. 

Church, Franklyn

Epstein, Milton . .

Gandal, Charles . .

Ger;is, William . .

James, Donald . .  .

Steinberg, Jack . .

Toubin, George . . .


Evander Childs H. S.

Cooper, Daniel 14

Kaminsky, Wallace . .  .

Kramer, Stanley I. . .  .


Theodore Roosevelt H. S.

Broder, Irving

Eisinan, Gilbert

Hoklberg, David

Graziano, Anthony . . .


P.	 S. No. 4

Lombard, Bernard . . 


Queens 
Andrew Jackson H. S. 

CheiTington. David IB 
Fuss, Eugene 17 

Far Rockaway H. S. 
Hoffman, Lew 

Jamaica H. S. 
Diringer, Owen 

Wm. Cullen Bryant H. S.

Morejohn. Albert bt in

Rpsoh. Daniel lfi i


P. S. No. 104 
S/.erlip, Arthur 13 i 

Richmond 
Curtis H. S.


Christensen, George lfi _

Xielaen. Henry 13 


Port Richmond H. S.

Steele, Frank J 1R 4

Thomson, Herbert l.i 1 
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Staff Photo 
Battery cases, phones, and complete transmitter and receiver are shown in the photo above. 

Transmitter and Receiver in Palm of Hand 
LJ ERE is an original design of a 
•I- -1 radio transmitter and receiver so 
small that both units will fit comfort
ably into the palm of the hand. Using 
current from dry cells producing a 
pressure of 21 volts from 16 vest pocket
flashlight cells (two of which furnish 
current for the filament of the tubes),
the transmitter and receiver become ex
tremely economical to operate. An out
standing feature is the use of a crystal-
controlled oscillator in the transmitter 

QUARTZ

CRYSTAL


•A WATT 
RESISTOR


: 50.000 OHMS


B- A -

which causes the transmitter to main
tain a constant frequency. 

We will describe first the construc
tion of the receiver. The specifications
which follow are for receiver to operate
on 160 meters; but coil data for other 
wave-lengths are contained in the table.
The chassis for the receiver was cut 
from a sheet of tin, soldered together 
at the edges to form a small box-like 
unit opened at the bottom. However, the 
corners of this box were soldered only 

ANTENNA

I POSITION


after the unit was completely wired to 
facilitate handling of the parts. In the 
top of this box is mounted a socket to re
ceive one of the new type 1S4 miniature
tubes. The front panel contains two in
sulated pin jacks into which the leads 
from the battery are plugged; here also
is a connection to the chassis for the 
negative lead of the "B" battery. To the 
top is soldered a small coil made by 
winding 110 turns of No. 32 enamel 
wire on a form % inch in diameter and 

\SA 
, . MIDGET 

RADIO" O 3 MEGOHMS ' TUBE 

FREOUENCY O 
CHOKE O 

2^2 MH oooi 
MFD 

C, 

B-OA- A+ 6 B+6 6 PHONOO 21 VOLT 
1.5 VOLTS 21 VOLTS 

B-6A- A+O B+O O PHONES 
I5V0LT5 21 VOLTS 

Here is a schematic and pictorial diagram of the transmitter. The bottom The numbers 2, « and 1, 5 indicate that there U a connection across the of the tube socket is not fully detailed, for purposes of clarity. bottom of the socket between prongs 2 and 6, and between prongs 1 and 5. 
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Detailing the construction of a radio trans
mitter capable of sending one-quarter of a 
mile and radio receiver upon which stations 

1,000 miles distant have been heard. 
By Robert Joseph Stahl 

1940 Marconi Memorial Scholarship II'inner 

1% inches long. This is the "secondary." 
This circuit has no real primary. 
Around this secondary wrap four layers 
of ordinary writing paper loosely 
enough so that it will slide. On top of 
this wind 20 turns of No. 32 enamel 
wire which serves as the tickler. 

For operation of the receiver on other 
bands, this coil and the capacity of the 
condenser would have to be changed in 
accordance with the table given here. 

The fixed mica condensers as well as 
the resistors are of the midget variety. 
The variable condenser used in the tun
ing circuit is a compression type trim
ming condenser (frequently used for 
adjusting values of variable condensers 
in ordinary receiving sets so that the 
gang condenser will tune accurately). 
The maximum capacity for 160 meter 
operation is 225 micro-microfarads. 

There is only one point which might 
give the novice a little difficulty and 
that is making the connections to the 
vacuum tube properly. This is made 
easy by referring to the diagram. If you 
will pick up the tube socket and look at 
it from the bottom you will find that 
while there is room for eight prongs 
only seven appear. Counting from the 
missing prong in a clockwise direction 
you can place the numbers from one to 
seven upon the prongs which are visible. 
Then make the connections as illus
trated in the diagram to the respec
tively numbered prongs. It should be re
membered that this socket should be 
purchase with the 1S4 tube. It is a 
special socket made to fit this series of 
tubes. 

What has been said about the receiver 
also holds with the transmitter in so far 
as the tube and socket are concerned. 
The transmitter of this set is unique in 
that it has no tuned circuits. It uses a 
quartz crystal ground to the desired 
frequency. (The frequency of the ti'ans
mitter can be altered by merely chang
ing the crystal.) 

The American
of Ih* Ot, of N#w York 

A-novnct* 

Not even a handful is the

complete radio transmitter

and receiver built by

Robert Joseph Stahl, whose

home is Redwood City,

California. Last year Stahl

graduated from the Bellar

mine College Preparatory,

San Jose, California, and

distinguished himself by

winning the 1940 Marconi

Memorial Award Scholar

ship in Radio Technology.

He is now studying at

the R.C.A. Institutes in


New York. 

Coil Data 
Li indicates the secondary winding: L2 

the tickler and Ci the maximum capac
ity of the condenser. All coils are close 
wound on form specified in text. 

For 160 Meters

Li—110 turns No. 32 enamel

I--—20 turns No. 32 enamel

Ci-225 Max. MMFD. trimmer


For 80 Meters

Li— 60 turns No. 30 enamel

L2—14 turns No. 32 enamel

Ci—150 Max. MMFD.


For 40 lleU-rs

Li—35 turns No. 28 enamel

L2—9 turns No. 32 enamel

Ci—100 Max. MMFD


The oscillator circuit is of the Pierce 
type which explains the lack of a tuned 
circuit. The radio frequency choke is 
available in any radio parts store. It is 
not advisable to attempt to wind this as 
the unit itself is not expensive. At the 
point marked "X" in the diagram of 
the plate lead of the transmitter circuit, 

Institute 
E a c h y e a r t h e 
Veteran W i r e l e s s 
Operators Association 

an antenna may be connected prefer
ably through a small mica condenser of 
.0001 M.F. capacity. The purpose of 
this would be to prevent overloading the 
oscillator. The antenna should be 30 
feet long, if possible; longer if better 
results can be obtained. This can be de
termined by test. 

The battery cases are made from thin 
pieces of tin soldered as shown in the 
photograph and made to hold eight pen 
flashlight cells each. Any other stand
ard calls can, of course, be substituted, 
such as dry cells, flashlight cells, or 
suitable block "B" batteries. These cells 
are connected in series in one case and 
in the other case six are connected in 
series and two are connected in parallel. 
Naturally, the bottom of these metal 
battery cases must be well insulated to 
prevent shorting the cells and the same 
holds true of all connections in the 
transmitter and receiver. The crystal 
oscillator, for example, must be well 
insulated from the case. The battery 
cases are connected together by a flex
ible cord. If both transmitter and re
ceiver are to be used simultaneously or 
in conjunction with each other, two sets
of batteries should be employed, one 
for each. 

Great care must be preserved to see 
to it that no connections accidentally 
touch the ground or touch each other. 
The construction should typify any sim
ilar high frequency wiring practice. 

A standard telegraph key can be used 
in the transmitter or the very simple 
"pocket style" key made from ordinary 
discarded jack switch may be employed. 
This is shown in the photograph. How
ever, with such a key no speed can be 
attained in transmitting and therefore 
the regulation keys are recommended. 

In the operation of the receiver, the 
tickler coil must be so positioned with 
relation to the secondary winding that 

(Continued o» page 16) 
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the. nineteen hundred ond forty-one compe'rhon for the two ycor offers a two-year 
scholarship to a grad-

MARCONI MEMORIAL SCHOLARSHIP uating high school 
student who U also a 

IN m e m b e r of The 
American Institute RADIO TECHNOLOGY Science and Engineer
ing Clubs. Candi
dates must possess 

Q / X T I U ' O O A u o c i o f r o n f o f i ' u ^ f y o t t h t  R C A i n i i ' t u t w i f n f certain qualifications, 
submit a 200 word 
essay before April 15, 

GRADUATING SENIORS and the winner is 
O p . n to 

then selected from his 
grade established by 

T / i e A m e r i c a n Institute competitive examina

who arm '••• •-ttr, erf 

tion. Posters like the 
Science and Engineering Clubs cne at the left have 

been sent to all club 
sponsors. 

The American lnmtute Scienie and Engineering Onbi 
Si*tj E*i Ft*} J*t«y Jmw. N/u YM Cay 



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 

The Middletown High School Science Club (Middletown, N. Y.) collected, to a member in a far-away city. If of general interest, it will be 
repaired and painted more than 200 toys, dolls and games which they dis- published. 
tributed to the less fcrtunate of the community before Christmas last year. So, on your calendar of procedure include "Send Report to 
In sending us the picture above, Mr. Gordon M. Dunning, Sponsor of that Science Observer"—and do itl club, apologizes because the picture was sent so late. Work of this nature 
is always worthy of recognition. While it is particularly timely at Christmas, * Name at end of each brief indicates Club Sponsor. 
it need not be seasonal and could be made an all year round spare time activity. 

The Senior Science Club of Ventura Consoli
dated school (Ventura, Iowa) plans to have a 
science exhibit for the Northwest State Fair. 
* Miss	 Vera Stevenson, Home Economics and 

Science Instructor 

The Test Tube Shakers' Science Club of Roar
ing Spring Junior-Senior High School (Roaring 
Spring, Pennsylvania), has been able to visit 
many industrial plants of particular interest to 
science students such as a paper mill, blank book 
factory, ice plant, dairy, etc., in addition to 
conducting experiments in the club rooms. 
* J. R. Sprowls, Science Instructor 

The Worthington Junior Science Club, Worth
ington Junior High School (Worthington, Min
nesota), is divided into groups each of which 
works on its separate problem. Some of the older 
students, former club members, aid m instructing 
the younger members, Other clubs may find this 
thought worthy of consideration. 
* Miss Olive Lichliter, General Science Teacher 

The Kingsbridgc Amateur Telescope Makers 
Club (Bronx, N. Y.) is an independent group 
which has busied itself with the construction of 
precision astronomical instruments and is utilizing 
them for accurate observation of the heavens. It 
is	 likely that some of their work will be ex
hibited at the forthcoming Science Fair in New 
York. 
* Benjamin Barkan, Director of Activities 

Rockvillc Science Club, of Rockville Centre. 
N. Y., is another independent group devoted to 
research in plastics, chemistry and photography. 
They are now working upon a model house, equip
ped with a new type of plastic to be used for 
lighting. 
* Henry R. Arias 

The General Science Club of Jamaica Voca
tional High School (Jamaica, N. Y.) has hit upon 
an interesting individual project program. In 
addition to the regular club activities, each mem
ber is building, at home, a miniature model of 
a bit of scientific apparatus. 
* Raphael J. Piana, General Science Teacher 

The Science Club of Central Hiqh School 
(Providence, R. I.) is succeeding with its plan 
of "having every member conduct an individual 
scientific project." 
* Lillian Kelman, Biology Teacher 

Q. O 

The Science Club of the York Central School 
(Retsof, N. Y.) has been busy preparing a 
program to be presented in the Rochester Science 
Congress which will be held April 7 to 10. (The 
Rochester Science Center is one of the many 
centers which have been established for the con
venient gathering of Science and Engineering 
Club members who reside in various parts of the 
country. 
* Stewart M. Schrack, Head of Science Dept. 

The Scenic City Science Club of Iowa Falls 
High School (Iowa Falls, Iowa) also engages in 
a program of individualism. Some of the mem
bers are working on perpetual sky charts, others 
make slide rules, blow glass, experiment with 
stroboscopes, make sun dials, etc. 
* Orlando C. Kreider, Professor of Math & Physics 

in High School and Junior College. 

The Junior Scientists of Middletown High 
School (Middletown, Md.) also is carrying its in
fluence into the home. Like in many other clubs 
considerable interest is shown by the members in 
what others in the club are able to accomplish 
in their home laboratories. In addition, many 

club projects are conducted in school. 
* Beverly Hunt Feaga, Science Instructor, 

Librarian 
The Sturgis Central High School Science Club 

of Central High School (Sturgis, Mich.) is 
divided into groups for the study of chemistry, 
radio, astronomy and photography. Reports by 
the members of the groups are given at the 
monthly meetings and the entire body is preparing 
a general assembly program. 
* H. E. Powell, Science Teacher 

Again we find the Science Research, Club of 
Barker Central High Schol (Barker, N. Y.) 
reporting that students conduct experiments at 
home as well as in the club rooms. Such self-
imposed instruction is education at its best. No 
pleasure can take the place of study when it 
becomes a hobby. 
* Miss Priscilla Wolf, Advisor 

The Chemistry Club of Jamaica High School 
(Jamaica, N. Y.) is engaged in technjeal projects 
dealing with volumetric and qualitative analysis 
in the fields of textiles, dyes, cellulose derivatives 
and colloids. On the less serious side they are 
preparing auditorium presentations to demonstrate 
c hemiluminescence, spontaneous combustion, time 
reactions and color changes. 
* Miss Gertrude Elion, Chemistry Teacher 

The Science Chip of Public School No. 159 
(Bayside, N. Y.) is active in microscopic work 
and technique and is also engaged in a special 
exhibit for the forthcoming Science Fair, the 
nature of which we will not disclose in this 
present report. 
* Cecilia Fortmuller, Teacher 

The Organisation for the Promotion of Scientific 
Research, Bronx House (New York City , N. Y.), 
is engaged in biology, electricity, animal breeding, 
chemistry and other experiments. The nature ac
tivities of this group are particularly outstanding. 
Some of the members have constructed a re
frigeration unit to study hibernation and determine 
the effect upon animals in the laboratory. They 
are particularly keen to learn the relation of 
"frozen sleep" to the relief of pain and certain 

diseases. We hope that they will be 100 per cent 
successful. 
* Marvin Green, Director, Nature and Science 

Department 

The Irate Ions of Juneau High School (Juneau, 
Alaska) state that the club is divided into two 
units, one interested in photography and the other 
in physical and biological sciences. The letter 
says in part, "The SCIENCE OBSERVER has given 
us splendid ideas. We, too, are conducting a 
finger printing project with the cooperation of the 
local office of the F.B.I. Several members plan to 
submit a manuscript to the OBSERVER on photo
graphic activities on the Mendenhall Glacier, the 
Alaska, juneau, gold mine, etc. Some are collect
ing specimens which we hope to exchange with 
other clubs. Many thanks for your various serv
ices including the Traveling Photo Show. The 
recognition in the SCIENCE OBSERVER already has 
resulted in contacts with other member clubs." 
* Edna	 Harpole, Science Instructor 

The General Science Club of Amos Hiatt Junior 
High School (Des Moines, Iowa) is busy prepar
ing material for the annual State Exhibit. Mak
ing a movie of the activities of the club is high
lighting their present efforts. At this point atten
tion may be called to the Amateur Cinema Show 
conducted by this Institute during Christmas 
week. Amateur-made and directed movies from 
many clubs throughout the country are exhibited 
at this cinema show. 
* D. C. Stroud, Science Teacher 

• Another group which also expects to participate 
at the Iowa Convention of the Junior Academy of 
Science is the I.E.R. Science Club of East High 
School (Des Moines, Iowa). 
* A.	 G. Siverson, Science Instructor 

Nyack Hiqh School Science Club of the Nyack 
Junior-Senior High School (Nyack, N. Y.) will 
take part in both the Middletown Science Fair 
and The American Institute Science Fair. While 
club members are working upon plant growth, 
nutrition, hydroponics, photomicrography and a 
working model of the Frasch process for obtaining 
sulphur, an engaging experiment is analyzing 
coal for the Board of Education. 
* Nelson F. Beeler, Head of Science Department 

Transmitter and Receiver in Palm of Hand 
(Continued from page 15) 

you will hear a hissing sound when the 
tickler is adjusted properly. A move
ment to one side of this will produce a 
click and the oscillations will stop. 
(This position is outward from the 
chassis.) Moving the tickler toward the 
chassis will cause the circuit to oscillate 
but moving; the coil too far toward the 
chassis will lower the sensitivity. If the 
circuit does not oscillate properly try 
reversing the connections to the tickler. 
To tune the circuit the small midget 
condenser is rotated by an insulated 
screwdriver. (If the builder desires he 
can fit a small knob to his condenser.) 
The receiver should have an antenna, 
the same as the transmitter. 

There is nothing intricate in getting 
the transmitter to work if the circuit is 

connected as illustrated in the diagrams 
and a good crystal is used. The power 
input to the transmitter is .06 watts 
and the plate current is between 2 and 
3 milliamperes when operating cor
rectly, hence it is necessary that the in
dividual using the transmitter be a 
licensed operator. It is illegal to operate 
the transmitter without a license. 

With a good pair of phones signals 
from stations 1,000 miles from the re
ceiver will be heard at a good volume. 
By moving the tickler out from the 
chassis you will hear a whistle. Then 
by moving the tickler out from the 
chassis just the barest fraction of an 
inch this whistle will cease and you will 
hear radio telephonic communications 
when the set is tuned. 
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Making Animals

Transparent


By William C. Diefenbach 
conducting research a I 

The American Institute Science Laboratory 

THE preparation of skeletons has 
always been an annoyance to anat

omists. In the smaller forms, from 
hsh to mammals, satisfactory results de
mand a greater expenditure of time, 
which is entirely out of proportion to 
the results obtained. With smaller ani
mals, even an expert finds it difficult to 
prepare an accurate skeleton. The 
abundance of cartilage, in some speci
mens, dries to an almost shapeless 
mass. Small bones warp, and as a re
sult the relationship between them is 
lost. 

Clearing is a technique whereby the 
tissues of small vertebrates and em
bryos are made transparent enough to 
permit the visibility of stained carti
lage and bone. With this technique one 
can see the bones, healthy or diseased, 
in their exact relation to other tissues. 
Such observations being impossible with 
the finest dissections, and skeletal 
preparations, the application of this 
method to the study of anatomy should 
not be o\erlooked. 

This technique was first successfully 
developed by Spalteholz in 1914. Since 
then various modifications of his orig
inal method have been developed. 

The following steps comprise this 
technique: 

For best results use such vertebrates 
as mice, fish, salamanders, frogs, and 
snakes. Anything larger than a rat 
should not be used. It is also important 
that throughout this technique chemi
cally pure materials are used. Impure 
chemicals result in discoloration. 

1—The animal is first fixed and posed 
in 40';; formalin or alcohol for two 
days. In this technique the animals are 
cleared with their skin, hair, and in
sides unmolested, but in the case of fish 
and snakes the scales must be removed 
because they take on the stain. By first 
fixing the animal in formalin or alcohol 
the tissues are thus hardened, a process 
similar to that used by the ancient 
Egyptians in preparing mummies. 

2—Wash the specimen in water and 

place into a 2'/l solution 
of potassium hydroxide 
( KOH) to which a few 
11 rops of 'A'i hydrogen 
peroxide has been added. 
The 2', solution of potas
sium hydroxide is pre
pared by adding 2 grams 
of C.P. KOH pellets to 98 
re of water. Whenever 
the s o l u t i o n becomes 
cloudy or discolored it 
should be changed. Con
tinue this step until the 
flesh appears jelly-like and 
the bones become visible. 

3—The animal is now 
stained with a selective St.iff I 'lmlri, - J a c k 

William C. Diefenbach exhibits a specimen of a bat made trans-dye, one that stains the 
parent by the method described in the accompanying text. Thisbones rather than the tis- youthful scientist has been conducting extensive experiments with 

sues of the specimen. The the "Clearing and Staining of Small Vertebrates" at the new 
stain for this purpose is American Institute Science Laboratory. 
alizarine monosulphonate. The stain is 

prepared by adding very small amounts 
of the powdered dye to a solution of 2''• 
KOH until a light wine color is obtained. 
The animal is kept in this stain for 
two days or until all the bones are 
stained red and are clearly visible. Do 
not leave specimen in the stain too long, 
otherwise ovevstaining will take place 
and the tissues as well as the bones 
will be colored. If this does occur the 
animal may be destained by placing
into a 'l'< solution of KOH plus a few 
drops of V< hydrogen peroxide. 

4—At this stage clearing of the speci
men is begun by means of glycerine. 
This may be accomplished by placing
the animal into each of the following
solutions for at least three days: 
l.i) 35 j iart - . . . g h c e r i n c : 75 ij . irt- 2'/r K O H 
(til 50 11.nt- . . . g l y c e r i n e : 50 p a r t s 21, K O H 
(c) " i i . ir ts . . . . g l y c e r i n e : 35 p . ir t - 21, K O H 
(d) H e / ; g l y c e r i n e 

5—The animal is now preserved in a 
fresh bath of pure glycerine to which 
a crystal of thymol has been added to 
prevent the growth of molds. 

li—The final step is the sealing of the 
container. A cork stopper should never 
r>e used. A bakelite screw cap, glass 

A beautiful specimen which clearly illustrates the stopper, or paraffin will do very well. 
relation of the bones to the animal and to each Mount on a white class background. 

other. 

Left—Pouring the hardening solution on a frog; 
it is then weighted down with glass slips, as 
shown at the right. The staining operation is 

illustrated in the photo above. 
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Letters to the Ed

Too Popular? 

Editor: 
The members of my club at Walton 

High School read the Science Observer 
with pleasure and two of them were 
particularly pleased today to catch the 
OBSERVER in these statements: 

"Develop a means for propagating 
worms of all kinds, including the glow 
worm. Rear water insects such as 
daphnia, fairy shrimp and brine 
shrimp." 

They say they prefer the more con
ventional classification which still 
places the glow worm among the in
sects and the other three creatures 
among the crustaceans. 

I told them that all editors let things 
like these slip by now and then—that 
they would do so themselves if they 
ever get to be editors. 

They also know how termites man
age to digest wood but only from 
reading about it. 

Thomas G. Lawrence, 
Sponsor. 

Natural History Club, 
Walton High School, 
New York, N. Y. 

Technically, your club members are 
correct but perhaps they do not go far 
enough. 

Popularly, any grub, insect larva or 
caterpillar is called a worm. Also, 
originally and in a broad sense, any in
vertebrate including arachnids and 
crustaceans are grouped with the true 
insects. (Ref.: Webster; Funk and 
Wagnalls, etc.) 

Editorially, we could have written 
"cultivate the premetamorphic stage of 
the lampyris noctiluca"; also, to be 
more specific, we could have added, 
"rear the entomostraca of the genus 
Daphniidae; and the branchipodoid 
phyllopodous crustaceans of the genus 
Branchipus"'. But who, aside from the 
members of your club and those who 
are conduting research along similar 
lines, would know what was meant1? 

Knowing how termites digest wood 
may be helpful in the suggested investi
gations but the thought behind the edi
torial was to make these pests useful 
to mankind the same as bees, beetles 
and bateria are working for the com
mon good. 

Your club members exemplify the 
sort of intellectual reading which 
should be encouraged. Please accept 
our compliments in their behalf. 

•—EDITOR. 

Likes Aids to Clubs and Teachers 
Editor: 

You deserve a word of gratitude for 
your service in bringing these exhibits 
to the attention of science teachers. 
Copies of requests which I have sent to 
the various companies are enclosed. 

Hubert N. Alyea, 
Asst. Prof, of Chemistry. 

Princeton University, 
Princeton, N. J. 

We hope to publish more in the next 
issue.—E DITOR. 

Another "Aid" Booster 
Editor: 

As a science teacher and the sponsor 
of the Scope Club which is affiliated 
with your Institute I am glad to take 
advantage of your remarkable offers. 

You are to be heartily commended 
for the many and varied opportunities 
you furnish to students. 

Mae Weber Smith. 
Taylor Allderdice High School, 
Pittsburgh, Pa. 

Addresses Are Not Needed 
Editor: 

May I express my sincerest apprecia
tion for the article "Aids for Science 
Clubs and Teachers". I have written 
to each of the firms in order to gather 
material to use in my work. May I 
suggest that you include in these arti
cles the complete address of the ad
vertiser? 

Carl Corbin. 
Spencer Public Schools, 
Spencer, Ind. 

The previous issue of this magazine 
stated "Make your wants known to the 
editor of the SCIENCE OBSERVER; also 
tell him. what you have to offer or swap. 
He ivill do the rest."—EDITOR. 

Wants to Barter and Exchange 
Editor: 

I have been reading the SCIENCE 
OBSERVER for several years and have 
always enjoyed it. I would like it very 
much if the Barter and Exchange 
column would be continued. I have 
made many friends by replying to some 
of the offers. I am sure the column 
would be a success if it is given a more
conspicuous place where readers can 
find it. The New York Herpetological 
Society, probably many of your read
ers and myself would like to put in 
offers if the column was to be con
tinued again. Vincent Marshall. 
2123 84th Street, 
Brooklyn, N. Y. 

See answer to letter above. 
—EDITOR. 

Help Needed 
The Secretary: 

Some time ago I wrote explaining 
that by the War regulations governing 
this Island, we are not allowed to ex
port money and begging for your in
terest and help. We have sound educa
tional work under way at Wolmer's and 
I would be grieved if we were cut off 
from the inspiration of The American 
Institute. 

Here in Jamaica, the work is in
credibly difficult, for scientific education 
is just in its infancy and scientific 
methods are simply not appreciated at 
all. Our boys are very keen, however, 
and read eagerly every month the 
Science Observer which you so kindly 
continue to send. 

Now it is a fact that we cannot send 
money. It is a fact that we need all the 
help you can give us. It is a fact that 
we need American books and American 
ideas. Is it possible for our affiliation 
fee to be cancelled until normal times 
return? My boys need equipment, 
books, magazines, etc. Is it possible 
to interest some wealthier club in this 
(I think) the first West Indian affilia
tion? It might be possible for us to send 
some of our island produce, but even 
this is frowned upon by our authorities. 

I know that you will sympathize with 
us. If you can help us, we will be 
grateful. If you cannot, we will under
stand. 

Lewis Davidson. 
Wolmer's Boys' School, 
Kingston, Jamaica, B.W.I. 

In America we little appreciate the 
trying difficulties under which club 
activities are carried on in countries 
now at war. Hence, anything you can 
do to help this group will be appre
ciated by The Institute and the affili
ated club in the British West Indies. 

In truly American spirit the Board 
of Trustees of this Institute has unani
mously voted to rescind the dues of 
this club until normal times return 
again.—EDITOR. 

Other Honors in Fourth Scholastic Photo Salon 
High Prints 

Name Age School Hung 
Los Angeles H. S.. De Gennaro, George.. 17 Los Angeles, Calif 3 
St. Peter School,McKenzie Clarence... lb Keokuk, Iowa 1 
Baton Rouge H. S., Benton, Fred G.. Jr.. 16 East Baton Rouge, La... 2 
Newtown H. S. Camera Club. Daniels. Eugene P. . . 15 Newtonville, Mass 2 

Swanberg, Kandolph North H. S.,
Worcester, Mass 2H., Jr 16 St. Leo H. S., Detroit, Mich. 4O'Connor. Donald 16 St. Leo H. S., Detroit, Mich. 3Swantek, Leo 17 

Leahy, Robert 14 Hamilton Jr. H. S., 
Elizabeth, N. J 2 

Zippier. Donald 13 Hamilton Jr. H. S.. 
Elizabeth. N. J 2 

Cole. Richard 16 Port L«e H. S., 
Port Lee, N. J 3 

Hutto. Bonald 15 Millhurn H. S., 
Millburn. N. J 2 

Winship, William 16 Scotch Plains H. S.. 
Scotch Plains, N. J 1 

Herman, Ralph 17 East Aurora H. S.. 
Buffalo, N. T 1 

Pech, Henry L 14 East H. S., Buffalo, N. T. 1 
Kensington H. S-, 

Schutt, Charlton E... 17 Buffalo. N. T 4 
Seneca Voc. H. S.. 

Okanowsky, Seymour.. 16 Buffalo. N. T 1 
Sewanhaka H. S-, 

BellorT. Gladys 17 Floral Park, N. T 1 

Name Age 
Fitchett, James 17 

Benjamin. Stanley.... 17 

Stube. Beth 16 

Esker, Alan 17 

Miller, Eugene 17 

Pistone, Phil 16 

Weber, Arthur 15 

Ffolomany, Edward.... 16 

Oleck, Robert 17 

Knoll. Jean 16 

Ritz, Katherlne 15 

Gasser, Edward 18 

Harfoot, Harold 17 

DeGrazia, Dominic... 16 

DiFulgo, Michael 16 

Dillman, Anthony.... 17 

High Prints

S h  l Hung
School 

Sewanhaka H. S.. 
Floral Park, N. T 4 

Long Beach H. S'., 
Long Beach, N. T 4 

La Salle Jr.-Sr. H. S.. 
Niagara Falls, N. T.. . 1 

Pittsford H. S., 
Plttsford. N. T 1 

Chas. E. Gorton H. S.. 
Tonkers, N. T 1 

Chas. E. Gorton H. s., 
Yonkers, N. T 1 

Chas. E. Gorton H. S., 
Tonkere, N. T 2 

Roosevelt H. S. 
Tonkers, N. T 2 

Roosevelt H. S 
Tonkers, N. T 2 

Notre Dame Academy
Cleveland, Ohio 2 

Notre Dame Academy,
Cleveland, Ohio 1 

Central H. S.. Cambria. Pa 1 
Johnstown Central Sr H S 

Cambria, Pa l 
Southeast Catholic H. S., " 

Phila.. Pa 3 
Southeast Catholic Hv S 

Phila., Pa. 1 
Southeast Catholic H. S., 

Phila... Pa. „. l 
Maury H. S., Norfolk, Ta. 4 

Brown, Hugh G:. Jr.. 16 
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The American Institute 
to Hold Two Fairs 
This Year 

RESIDENTS of many of our large 
• cities never see the spectacular 

thrills and sensational acts, the display 
of livestock and machinery of all kinds 
usually presented at a county fair. 

Since the year 1828 The American 
Institute has held many fairs and ex
hibits in Xew York City and was the 
first to herald the appearance of the 
telephone, the typewriter, the incan
descent lamp, the talking machine and 
many other inventions which are a part 
of our daily lives. This year from 
September 10 to 20 another American 
Institute Fair will be held at Madison 
Square Garden which promises to 
eclipse everything cone in the past and 

This is a representation of the beautiful New York Crystal 
Palace in which many of The American Institute Fairs were 
held. During the 1SS8 Fair this Palace burned to the ground. 

F u n k I.. Hi 
Illustrated Newspaper

October 23. 1869 
This is a view of aji 

American Institute Fair in 
1869 held in the Empire Rink at 

Street and Third Avenue, New York. 

Brown Brothers Photo will present to this generation the new- This picture is titled "Visit of the Pupils of the 
est discoveries of this modern age. New York Public Schools." Science and Engineer

.More than that, for the first time ing Club members will take a prominent part 

displays made by members of American in both Fairs this year. 

Institute Science and Engineering Clubs 
will be given prominent space and a 
laboratory will be set up for these 
future scientists. 

Some of the exhibits for this County 
Fair will be selected from the earlier 
Science and Engineering Fair to be 
held between April 27 and May 4 in 
Education Hall of the American Mu
seum of Natural History. The story 
is told on the poster below. 

Brown I ' . inth.r- Ph>">to 
Believe it or not this is House's telegraph ex

hibited at the Crystal Palace in 1853. 

Above—the poster announcing the County Fair 
to be held by The American Institute in Madison 

Square Garden. 
Left—the announcement applying to the student 
fair from which exhibits will be selected and The original Singer sewing machine shown at an
added to the splendors of the fair in September. American Institute Fair and acclaimed in 1851. 
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Did You Know that-


It 
Begins 

Where the 
Textbook 

Leaves Off 
A weekly magazine 

For the popularization of 
science 

Published by 
The American Institute of the


City of New York


LOWEST PRICES ON

LEADING MAGAZINES


NOW AVAILABLE 
It is now possible for you to secure 

The Science Observer and any of the 

following magazines at reduced cost! 

SCHOLASTIC

JUNIOR SCHOLASTIC


YOUTH TODAY

BOYS' LIFE


AMERICAN CIRL


READ THESE CLUB OFFERS CARE

FULLY—THEY REPRESENT SUBSTAN

TIAL SAVINGS FOR YOU. 

WHY NOT ENTER YOURS AND A 

GIFT SUBSCRIPTION TODAY? 

Science Observer YOUR YOU 

with PRICE SAVE 

SCHOLASTIC $2.25 $.75 
JUNIOR SCHOLASTIC . 1.25 .65 
YOUTH TODAY 3.25 .75 
BOYS1 LIFE 1.75 .75 
AMERICAN GIRL 2.00 .75 
OPEN ROAD FOR BOYS 1.25 .15 
PATHFINDER 1.25 .25 

GROUP RATES AND SPECIAL OFFERS 

SCIENCE OBSERVER—one year. $.50 
SCIENCE OBSERVER—two years . .75 
THE SCIENCE LEAFLET—one year.$2.00 
THE SCIENCE LEAFLET—two years 3.50 
SCIENCE LEAFLET & YOUTH TODAY 

one year 4.50 

Send remittance to 

THE AMERICAN INSTITUTE 
60 East 42nd St. New York, N. Y. 

Sweden has more Nobel prize win
ners than any other country in the 
world according to a report to the 
American Chemical Society by Dr. 
Charles p . Snyder of the Johns Hop
kins University? Switzerland ranks 
second; Denmark, third; Austria, 
fourth; Netherlands, fifth; Germany, 
sixth; Great Britain and Ireland, sev
enth; France, eighth; United States, 
ninth; Italy, tenth and India, eleventh. 
The report states further that "there 
is little hope that the Nobel prize 
awards will ever again be distributed." 
We hope it's wrong, particularly the 
Peace Prize. 

* * * 
Robert Fulton was not the original 

inventor of the steamboat? In a letter 
written in 1542 by a Spanish navigator, 
Blasco de Garay, now in possession of 
the University of Michigan's Transpor
tation Library, de Garay, a sea captain, 
petitioned Charles V for a boat in which 
to try his steam engine. This trial was 
made and reported in a Paris maga
zine in 1848. Representatives of the 
King testified that the new steamboat 
would travel about 3% miles per hour. 
The original report was discounted but 
discovery of this letter definitely estab
lishes de Garay's claim to be the first 
to build a successful steamboat. 

* * * 
many men are making a living by 

milking snakes? The full contents of 
a rattlesnake's venom gland is worth 
20c at current commercial prices. One 
or two drops of the poison can prove 
fatal. (Natural History.) 

Adult Activities 
Last month was particularly event

ful for the adult membership of The 
American Institute. 

First, they were treated to a two-
lecture Short Course in Science, "The 
Epic of Bridge Building," by Dr. D. B. 
Steinman. Those who attended this 
course will long remember the brilli
ance of the lecturer as he unfolded an 
excitingly dramatic story and illus
trated it profusely with slides and 
working models. 

A huge turnout was had on Members' 
Night which was held on March 6 at 
the new American Institute Science 
Laboratory, where Dr. H. C. Parmelee 
addressed the members and their guests 
and told them why he believed that 
Great Britain would win the war with 
America's aid. 

"The Insect Menace" is the subject 
of a two-lecture Course which will bo 
given by Dr. Albeit Hartzell, who has 
been with the Boyce Thompson Insti
tute for Plant Research since 1924. He 
will discuss the role of insects in disease 
transmission and their chemical and 
biological control. The lectures will be 
presented on Tuesday, March 25 and 
April 1 at The American Institute 
meeting rooms and will be illustrated 
with lantern slides. 

A 14-Foot Test Tube 
This towering piece of apparatus is equipment 

in the General Electric Research Laboratory at 
Schenectady for the separation of atoms of dif
ferent weight by "thermal diffusion." 

The principal parts are two glass tubes 14 feet 
long, one inside the other, and a gold wire ex
tend in% from top to bottom in the inner tube. 
This contains, in gaseous form, the material to be 
separated and is kept at a fixed temperature by 
passing steam through the outer tube. When the 
gold wire is heated, the lighter atoms go to the 

top and the heavier ones move to the bottom 
where they are collected. 

A gold wire is used because a baser metal 
might be attacked or consumed by the material 
being studied. The larger wire encircling the outer 
tube is used only to bake out the apparatus, a 
standard vacuum practice. Hubert E. Tanis, Jr., 
of the laboratory staff is shown adjusting the 
apparatus. 

Thermal diffusion is one of the newer methods 
of attacking the problem of separating atoms of 
slightly different weight of the same element. 
Other approaches include the mass spectrometer 
and the centrifuge. Clusius and Dickel first used 
thermal diffusion apparatus of the type shown to 
separate the isotopes of chlorine in Germany. 

yfThe
the City of New York—a non-profit-making organization devotee 

the promulgation of Science and encouragement of Industry 


