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The photograph at the right shows a 
view of the interior of the new atom 
smasher at Notre Dame which will 
generate eight million volts and will 
be used for experimentation in the 
disintegration of nuclei by high-speed 
"•ectrons. The charged particles will 

driven down the white porcelain 
tube. The closely placed aluminum 
rings around each column prevent 
sparking from taking place along 
these supports. 

For story, see page 3. 
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E D I T O R I A L S 

More About Bomb Scares 
In the previous issue of this magazine we stated that London's streets while the populace was shooed into safer 

the New York Police Department had "recently tested a areas. Drivers on the truck, helpers and residents along 
bomb-proof heavy metal cover under which sticks of the streets through which the bomb passed, were filled 
dynamite were exploded to prove the safety of that sort of with apprehension of the threatening disaster during 
a device." every moment of the transportation to safety. 

Actually, this unit upon which the department has been Today it is improbable that bombs could rain from the 
conducting experiments is more than a mere cover, which sky upon the streets of an American city. But La Guardia 
our statement would seem to imply. It is a bomb-proof believes in being prepared for even an "impossible" 
truck in which a high explosive could be transported eventuality—hence the bomb-carrier. 
through city streets with reasonable assurance of safety 
to pedestrians, property and those handling the explosive. Diseases Increase in Air Shelters 
Made of steel rods covered with a woven steel mat the 
container, a ball about four feet in diameter, is located In past issues we have called attention to the deplorable 
within a steel shelter again protected by a steel cable lack of sanitation facilities in underground and surface 
lattice-work. The perforated nature of the construction shelters hastily erected in England. It was apparent that 
permits the gases, formed during an explosion, to be dissi- the huddling together of humanity in these shelters would 
pated rapidly, yet traps all of the flying fragments. bring about a health problem quite as dangerous to life 

The Bomb Squad of the New York Police Department as the bombs dropped from the air. This feeling was 
also reports that a portable X-ray apparatus is part of entertained by many physicians who recommended that 
its equipment with which suspicious packages are fluoro- shelters be constructed in such a way that carriers of 
scoped and radiographed and that this unit has been in disease could be segregated. 
operation for some time, albeit little publicity has attend- The report of the Registrar General for the first five
ed its use. months of the year indicates that these fears were basi-

The knowledge that such equipment will protect citizens cally founded. Cases of measles have multipled nearly 
from danger against infernal machines planted by cranks three times for the five months period for 1941 as com
instills a feeling of security. pared with 1940. Whooping-
For this and for his willing
ness to experiment with any- cough cases increased nearly 

ten times; diphtheria nearly thing which seems likely to Vacation Notice twice as much and scarlet insure the safety of the pop- Like most schools, the SCIENCE OBSERVER takes a fever shows an increase of ulace, which includes Police 
and Fire and other depart- summer vacation. about 30 per cent. 

ments, Mayor Fiorella H. La But we will be with you again in the fall. The What can be done about it? 

Guardia is deserving of the first issue of the fall semester will be ready imme- Perhaps conditions will de-

highest praise extant. If one diately after Labor Day. Subscribers are urged to mand wholesale vaccinations 
life only is saved by the use place orders now to avoid missing any number. and innoculations. Perhaps 
of such a bomb carrier, any Attention teachers: The SCIENCE OBSERVER is be- the installation of Sterilamps 
expense incurred in experi- ing used in increasing volume as collateral reading into shelters would materially 
mentation will have been in the classroom as well as for the many aids it cut down the number of cases 
worthwhile. offers to those who are interested in scientific pur- which demand hospitalization. 

In the description of the suits in any and every field. Write for information Air raid shelters are in-
carrier, Great Britain might about how this publication can serve your class- tended for the safety of the 

room's needs. There is a special reduced rate for populace which must not be find pertinent information of group subscriptions.value. We recall having seen driven from possible death 
photos of unexploded bombs Next issue will be dated October, 1941. in the streets to infestation 
carried on open trucks through in "safety" shelters.—EDITOR. 

HOW TO SUBSCRIBE: The Science Observer is SINGLE COPIES 05 each the Official Publication of The American Institute 
Science and Engineering Clubs. It is issued In lots of 10 or more 04% each 
monthly during the school year (ten issues). In lots of 20 or more 04 each 

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 YEARLY SUBSCRIPTION 50 each 

American Institute of the City of New York, 60 10 or more to one address 45 each 
East 42nd Street, New York. 20 or more to one address 40 each 
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New Horizontal Atom Smasher

/"CHEMISTS, physicists and necro

v-> mancers of several generations!

ago carried on active investigations,

some scientific and others entirely de

void of reasoning, as measured by our

standards today, to find the philos

ophers' stone—some sort of a mysteri

ous substance or combination of in

gredients which could convert a base

metal into gold. Today it may be said

that scientists have located that philos

opher's stone in the form of the modern

atom smasher with which mercury has

been converted into gold and with the

aid of which many dozens of isotopes

ot various elements are produced.


The newest atom smasher, whik- not

the largest in existence, differs some

what in its construction, as the photo

graphs on this page show clearly. This

20-ton atom smasher will generate

eight million volts and will be used for

experimentation in the disintegration

01 nuclei by high-speed electrons ^nd

ior the production of metals made

radio-active by X-rays. This huge

electrostatic generator is being com

pleted rapidly by physicists at the Uni

versity of Notre Dame. A view through

the interior of the structure is shown

on the front cover of the present issue.


What new fields of scientific infor- University of Notre Dame Photo's 
mation may be revealed by the twenty A view of the atom smasher taken during the assembly. This electrostatic generator will be used for 
ton generator in which voltage will be fundamental research in artificial radio-activity ar.d for the production of radio-active elements for 

ctical use. The X-rays will be the most penetrating ever produced. developed under high atmospheric pres- practi 
sure is something about which the 
scientists are reticent. However, during enlarged and more encompassing scale. tion or repairs. Freon gas, the same 
the past few years, university phys- The new generator, which will oper- as is used in many refrigerators, will 
icists using a generator which de- ate under air or gas pressure approxi- also be forced into the tank to improve 
veloped something less than two million mately ten times as great as that of us operation. 
volts demonstrated that nuclei can be the atmosphere, resembles a railroad Driven down a porcelain tube by the 
disintegrated by high speed electrons, "tank car" and an addition to the uni- high voltage, electrons will produce 
and were also able to produce radio- \ ersity's science building was necessary atomic disintegration and X-rays at a 
active lead, silver, and gold. to house the twenty ton steel con- target outside the tank. All controls 

Dr. George B. Collins, under whose tainer, forty feet long, in which the essential to the operation of the genera-
direction both generators have been apparatus is contained. One section is tor are located in an adjacent room 
constructed and his associates plan to mounted on wheels, so that the gen- separated from the generator by a five 
continue this same line of research on an erator proper is accessible for inspec- foot earth wall. The doorway between 

the two laboratories is closed with a 
three and one-half inch solid steel door. 

The voltage expected when the new 
generator is placed in operation is 
somewhat less than that produced by 
the largest cyclotrons now in use else
where, but scientists feel that it can 
be controlled better. 

Notre Dame laboratories were the 
first to show that nuclei can be dis
integrated with high speed electrons. 
Knowledge of this type is of a very fun
aamental character and it is planned 
to continue this work using the very 
nigh energy electrons produced by the 
pressure generator. 

This new generator can also be used 
to produce X-rays whose penetrating 
power and energy will be unique and 
these X-rays will, it is believed, provide 
a fruitful new field of research. Lastly, 
the generator may be used to produce 
artificially radioactive substances in 
quantities sufficient for chemical and 
biological experiments. 

Initial experiment will be supervised 
by Dr. Bernard Waldman, fellow in 
physics at Notre Dame, as Dr. Collins, 
who has been granted a leave of ab-

A side view of the newest atom smasher. When in operation the lS-ton tank in the background is sence, is now engaged on a National 
rolled forward to cover the entire structure and is then bolted to the stationary end. Air or other Defense proicct at the Massachusetts inert gas is then pumped into the tank to a pressure of 150 pounds per square inch which allows Institute of Technology. the atom smasher to work at a higher voltage without breaking down. 
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Photos Sent by


Radio from Plane


Latest "Defense" contribution will facili

tate rapid inter-communication between 

scout planes and ground forces so essen

tial in these days of "blitz" warfare. 
Andre [̂ i Terza 1'lmn.. 

This plane leaving the airport is prepared to send pictures by radio to a 
portable or other field station. For facsimile transmission, frequency modu
lation is used. Eight square inches of picture area can be transmitted in 

one minute. 

I  N THE last World War, whenever 
*• a scouting plane was sent over 
enemy territory to obtain photographs 
of gun emplacements and points of 
strategic interest, field headquarters 
had to await the return of the aerial 
scouts, develop and print the pictures 
and then study them. Now, with the 
aid of the invention of a British-born 
American, William G. H. Pinch, for
mer Assistant Chief Engineer of the 
U. S. Federal Communications Commis
sion, it becomes possible to take a 
photo of the area desired and in as 
little as 58 seconds start to send this 

Oil tanks of the "enemy" are photographed from 
a plane in flight. This picture is developed im
mediately and wrapped around the drum of the 
transmitter as shown in the photo above. The 
time required for this operation is 58 seconds. 
This picture will be received at the field head
quarters at a rate of eight square inches per 

minute. 

The facsimile station on 
the ground may be hous ed 
in a permanent building 
or may be in the form of 
a mobile headquarters, as 
shown at the left, where 
the operator is getting 
ready to erect the antenna 
for communicating with 
the plane. Such a mobile 
headquarters is manned 
by men trained in han
dling facsimile communi

cations. 

The photograph which 
was taken by the camera 
man in the picture above 
is now being received on 
the facsimile unit shown 
in the photo at the right. 
Half of it already has 
been reproduced. The size 
of the rece ived copy 
measures 8 by SZA inches. 
The reproduction, exactly 
as received but somewhat 
smaller, is shown at the 

top of the next page. 

picture to the commanding officer while 
the plane is still in flight. And simul
taneously while the picture is being
transmitted, the plane can communicate
with other stations on the ground or in 
the air, using the same wave band as 
is used for the picture transmission 
because the facsimile unit in the plane 
is "multiplexed," that is, it can carry on 
its frequency modulation system more 
than one signal without interfering 
with the other. 

That the military significance of this 
latest marvel of telecommunications is 
vast, as is indicated by the fact that 
facsimile sets are now being employed 
by the Royal Air Force and the U. S. 
Army and Navy. The transmitting and
receiving unit itself is scarcely larger 
than a portable typewriter and weighs 
but 35 pounds. It can send in a few 
minutes time by radio, or wire, a per
fect reproduction of anything written 
or printed on paper. 

This is the way the unit operates. A 
plane on a scouting mission takes a 
photograph of a strategic point. This 
picture is developed immediately, a 
process which requires less than a 
minute. The print is then placed around
the drum of the transmitting unit. Con
tact is now made by radio with the 

• •k 
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By means of a protractor and from information 
furnished by the plane it becomes possible for a 
military man to determine the exact location of 
the oil tanks of the "enemy." With this infor
mation at his disposal the commanding officer 
can then order the enemy positions wiped out. 

receiving station and at a given signal
the facsimile receiver is started where 
a stylus with a wire needle burns the 
transmitted image onto a dry chem
ically treated paper wrapped around 
the drum of the receiver. The impulses
here are automatically synchronized 
with the transmitter. At the trans
mitter the impulses are produced by 
the movement of a tiny beam of light 
which scans the picture and trans
mits it at a rate of 100 lines per inch.
Variations in intensity of the light re
flected from the picture affect a photo
electric cell connected into the circuit 
of the transmitter. 

For the transmission of secret infor
mation the observer of the plane is 
given a map printed in red. Upon this
map he notes enemy positions. Because
the photo-electric cell is insensitive to 
red, only the marks on the map are 
transmitted to field headquarters. Even 
if these marks should be picked up by
the enemy they would be meaningless.
At field headquarters, however, a map
similar to the one given to the observer
in the plane but printed on celluloid 
is overlaid on the picture received. Now 
the result is signficant. All of these 
steps are shown in the photographs. 

This is the actual picture received by radio. The 
original was taltei. from an airplane and de
veloped in 58 seconds. The wet negative was 
then wrapped around the drum of the facsimile 
transmitter. The received picture shows much 
finer detail than can be reproduced in a maga
zine. The picture is reproduced on a dry chem
ically treated paper affected by the heat of a 
spark passing from the point of a needle. There 
are a hundred scanning lines to the inch which 
are reproduced at a linear velocity of 854 inches 

per minute. 

The map drawn by the observer at the left is 
placed on the facsimile transmitter as shown in 
the photo above. It will be observed that remarks 
may be added by the scout. As soon as he gets 
an okay signal to start transmitting this map 
together with its message will be sent to field 
headquarters. At the same time, however, the 
plane can communicate with the ground and 
receive further instructions. At the receiving 
station on the ground, the map is meaningless— 
just a few crosses, dots or other marks which 
seem to bear no relation whatever to enemy ter
ritory (see middle photo, right column). The 
reason is that the original map of enemy terri
tory is printed in red, the outlines of which are 
not sent by the transmitting station. It is not 
until a transparent celluloid map is placed over 
the information received that an accurate picture 
of enemy positions can be obtained at field head

quarters (right). 

Of extreme value is this method of transmitting 
information to headquarters. The observer marks 
any gun positions on the map of the enemy terri
tory drawn in red. Now, see photo at the right. 
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Light Travels at 186,272 Miles a Second

THE speed of light as determined by 

the most accurate methods yet
known to man has definitely been es
tablished at 186,272 miles per second 
which probably is correct within 8.7 
miles per second, more or less.


This figure was reached after exten

sive research had been done which in
cluded the building of some of the 
world's finest amplifying systems, con
trols and scientific apparatus and de
manded the use of the most precise of 
measuring devices.


This new figure is about 12 miles a

second less than was hitherto generally
accepted. It was established by Dr. 
Wilmer C. Anderson while at the Cruft 
Laboratory, Harvard University, Cam
bridge, Massachusetts, but who now is 
with the American Research Company 
at Beaumont, Texas. The complete 
technical report is given in the March 
1941 issue of the Journal of the Optical 
Society of America. Dr. Anderson's 
set-up eliminated human errors from 
the results; a photo-electric cell and 
photographic recording devices pro
duced the records. 

Essentially, the method of determin
ing the speed of light is simple to 
understand, but the precision necessary 
in building each part of the equip
ment and the controls is something 
different again.

By referring to the diagram below 
we see that a source of light is inter
rupted by a modulator, in this case a 
Kerr cell, receiving power from an am
plifier which in turn gets its impulse 
from a 50-kilocycle standard frequency 
generator supplying 11 amplifiers and 
doubling stages until finally a fre
quency of 19,200,000 cycles emerges. 
Thus the light from the 1,000-watt
water-cooled mercury vapor lamp is in
terrupted 19,200,000 times a second. 

LONG PATH 

WTO' ;ELL 

This beam of light is made to travel 
to a half-silvered mirror where it splits. 
One half of the beam travels along the 
long path Mi, M2 and M3 then back 
again along the same path to the half-
silvered mirror from which it is re
flected to the photo cell. The other half 
of the light takes the short path to 
the movable mirror then passes through
the half-silvered mirror to the photo 
cell. It is obvious now that if both 
beams of light are in step, or in phase, 
the voltage produced by the photo-cell 
will fluctuate in harmony with the light 
and dark areas as they are interrupted 
by the modulator. However, if the 
movable mirror is shifted so that the 
path differences will be equal to an odd 
number of half wave lengths as pro
duced by the modulator then the light 
from one mirror will fall at the precise 
moment when there is darkness on the 
other path and a steady current will 
be produced by the photo cell. These 

Concave mirrors at one end of the long ^ 
path. The apparatus for determining- the precise 
position of the mirror as related to the base line 
is also shown. This micrometer device is 

described in the text. 

I SHORT .PATH 

r •*" 

details are shown at A and B in the 
diagram. It is obvious that if distances 
are measured with precision (and as
suming, of course, that all of the ap
paratus is ideally built) the speed of 
light can be measured very accurately. 
But the mass of details involved in 
even the simplest of these procedures 
is tremendous. Take, for example, the 
methods used for measuring distances 
from the light to the mirrors and photo
cells. Here an invar-steel tape (a steel 
which is not influenced by temperature 
changes) with special end point appa
ratus was used. This tape was sup
ported upon light pulleys with ball 
bearings and was kept under a constant 
tension of 33 pounds. A fine line was 
ruled upon each end of the tape and 
the distance between these lines was 
determined under the same conditions 
by the National Bureau of Standards. 
The error in absolute value of this tape 
was estimated to be less than one part 
in 210,000. In conjunction with the tape
a unique electrical micrometer was de
vised. A pair of high resistance head
phones was placed in series with the 
micrometer and the aluminum surface 
of the mirror. Thus, when the microme
ter was turned until it just touched the 
surface of the mirror a circuit was 
closed to the headphones and an audible 
sound was produced. 

One could recount innumerable in
genious methods which had to be devel
oped to insure accuracy of the final 
results right down to the instant of 
taking the nearly 3,000 observations 
upon which this figure of 186,272 miles 
was based. For example, to prevent 
drift in some of the electrical com
ponents the apparatus was turned on 
for at least a half day before readings 
were taken to allow all parts to reach 
a state of thermal equilibrium. 

HS. MIRROR MOVABLE 
MIRROR 

OUT OF PHASE BEAMS 
- - BRIGHT • 

A RESULTANT


IN PHASE BEAMS / • DIM


c
B  c MODULATOR 

r 
c .'LIGHT SOURCE 

Above—schematic diagram of the method which was used for determining the velocity 
of light. 

Right—Back view of the radio frequency unit showing the Kerr cell in. operation. 
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lo those previously used for this purpose.

You may wonder why, with all this 
care the figure for the speed of light 
is still subject to a variation of plus
or minus 8.7 miles. The greatest factor
here is what Dr. Anderson calls the 
"electron transit time" in the photo
electric cell. Thus when the beams of 
interrupted light coming from the short
path and the long path of the appa
ratus do not coincide, the electrons 
ejected in the photo cell may take 
longer to reach the anode from one 
spot inside the cell than from the other.
Every attempt has been made to over
come this error. For example, the 
images received by the photo cell have
been cut down until they cover an area
of less than a millimeter in diameter 
but mirror holders expand and build
ings vibrate. The former causes the 
beam of light to shift slowly, usually
in one direction or the other, during a 
run of several hours. Building vibra
tions, however, show up as rapid fluc
tuations. It has been found that even 
a steady wind can produce an observ
able shift. 

Dr. Anderson and his associates used 
many different methods and devices to 
eliminate or minimize the error. Many 
weary hours of adjustment were ex
pended. Rotating mixing devices were 
tried but they usually introduced more 
error than they eliminated. He is of the
opinion, however, that the only way in
which results of still greater accuracy
can be obtained would be by a change
in the design of the photo-electric tube
itself and says "Until the transit time
problem is overcome, this appears to 
be the limiting factor in the accuracy 
of this method." 

In this article we have tried to point 
out the perseverance with which this 
subject was pursued and the all-encom
passing knowledge which is required 
of a scientist desirous of obtaining ac
curate results. In this case not only 
was it necessary to build better am-

Glassed-sealed Kerr cell with stopcock for draining and
refilling without removal from the apparatus. The 
water-cooling- jacket and fflass screw pump are similar Top—General view of apparatus. Mr. Plass.

 records with

plifiers, better doubling and tripling 
systems, better optical parts and even 
better micrometric measuring devices 
but the research also disclosed that the 
photo-electric cell does not respond as 
instantaneously as had hereto been pre
supposed. In his conclusion Dr. Ander-

Wilnier C Anderson Photos 

 an assistant, is shown measuring some of the 
a comparator.


son expresses his gratitude to the Car

negie Corporation of New York for the
financial assistance and acknowledges 
gratefully the assistance he received 
from others in making possible the 
Final .Measurements in the Velocity of
Light. 

Internal Electro-Analysis

When zinc and platinum are dipped 

into a solution of copper sulphate and
connected externally by a wire, the zinc
dissolves and metallic copper plates out 

The Gala Event of the Year 
THE AMERICAN INSTITUTE


COUNTY FAIR

Madison Square Garden, New Yorlc 

September 10-20, 1941 
Sensational Acts—Spectacular Exhibits 

on the platinum. For over fifty years 
analytical chemists have utilized this 
principle in electro-analysis. It is only
in recent years, states the Bell Labora
tories Record, that the method has been
used extensively in the separation and 
determination of impurities in alloys. 
A refinement of this procedure is used 
by the Bell Laboratories to analyze
several types of alloys, including cable
sheath. The improved apparatus for 
the determination of copper and bis
muth as impurities in lead cable sheath
consists of two lead anodes (made by 
winding pure lead wire around glass
tubing in the form of a compact helix),
enclosed in alundum shells and a single
platinum gauze cathode, arranged to 
fit into a beaker. Good electrical con
tact is obtained by connecting the three
electrodes to a single binding post. The
solution of the alloy to be analyzed is
placed in the beaker and the anode 
shells are filled with dilute nitric acid. 

Almost immediately the lead anodes
begin to dissolve and copper and bis
muth are deposited in weighable form 
on the platinum gauze electrode. De
position of the metals is speeded by 
heating and stirring the solution. 

With this apparatus as little as one 
milligram of copper or bismuth may 
be quantitatively separated from 100 
grams of lead or lead alloy. A complete
analysis for copper and bismuth can 
be made in approximately one hour 
while methods that had been formerly 
used required six or seven hours for 
the same determinations. 
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Electrical Particles of

the Human Breath


May be the "smoke" of the fires of life resulting

from the constant burning of carbohydrates

which maintains the temperature of the body.


netism of the Carnegie In- per breath. One is by means of an 
stitution of Washington adaptation of the Wilson cloud cham-
who found that the large ber in which air condenses on particles 
charged particles breathed in much the same way as clouds are 
from the lungs quickly formed in the sky. The second method 
captured small ions in the is by means of a counting device for 
air of a room in which electrified particles. 
p e r s o n  s assemble. Dr. It has long been known, Dr. Wait 
Wait believes that they explains, that the air is filled with 
may account for the rea- small ions—-air molecules with the 
son why one is able to see outer electrons knocked off from some 

Dr. G. R. Wait counting particles in the air. This apparatus one's breath on a frosty of their atoms by emanations of radium
works on the same principle as the well-known Wilson cloud morning in an exception- and thorium in the soil and radon in 
chamber and with it Dr. Wait first determined that particles ally clear atmosphere. the atmosphere. These ions are being 

came from the human breath. Also, the particles may formed and destroyed continually by
play a roll as carriers of larger ions which result when relatively

I N EVERY breath of air exhaled bv disease-causing micro-organisms. large particles in the air become elec
a human being there are approxi- There are two ways of counting these trified. Such larger ions are common 

mately 200,000,000 particles, nearly particles, both of which give approxi- in the air of chimneys and exhausts of
100 times the diameter of the air mately the same figure of 200,000,000 automobiles. When the breath is exhaled 
molecules. Their nature and ori
gin is unknown but the majority
of them are electrified either posi
tively or negatively. Discovery of 
these hitherto unknown particles 
was announced recently by Dr. 
G. R. Wait, Physicist of the De
partment of Terrestrial Mag-

Carnegie Institution of Washington Photoa 
Above—This apparatus collects and counts the charged 
particles in the air. When installed in a closed room it 
indicated an increase in the number of charged particles 

in the air when people entered the room. 

on a cold morning its moisture condenses 
around such particles. The air is relatively 
free of them on a mountain top, desert or a
snow-covered countryside; hence, it would be
expected that the breath would be invisible,
but it never is. The finding of particles in the
exhalation of the human breath furnishes 
the explanation. 

Left—This apparatus determines how fast the small 
molecular ions are produced in the air. When breath 
particles accumulated in the air of a closed room, this 
apparatus showed a decreased rate of production for 

small ions. 
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Newest Discoveries with

Electron Miscroscope


CCIENCE'S newest instrument, the 
*-* electron microscope, which uses par
ticles of electricity and magnetic fields, 
instead of light and lenses, to permit 
scientists to see objects one-fifth the 
size of anything heretofore visible has 
been directly responsible for many new 
discoveries. 

In the photos below are shown some 
new facts about the diphtheria bacillis 

Dr. Harry E. Morton Photos 
Diphtheria bacilli magnified nearly 20,000 times, 
grown in potassium tellurite chocolate agar for 
48 hours at 37 degrees Centigrade and an addi
tional 90 hours at room temperature, show crys
tals of metallic tellurium. That these crystals 
sometimes penetrate through the cell is shown 

in the enlarged photo below. 

Dr. Harry E. Morton Photos 
Electron microscope photograph of diphtheria 
with tellurium crystals. This magnification " 
approximately 45,000 diameters. When these cells 
are treated with bromine water the tellurium 

metal dissolves. 

which have been unearthed by Dr. 
Harry E. Morton, assistant professor 
of bacteriology, University of Pennsyl
vania School of Medicine and Dr. 
Thomas F. Anderson of the Research 
Laboratories of the Radio Corporation 
of America. 

When diphtheria bacilli are grown 
on potassium tellurite chocolate agar, 
the tellurite salts are reduced to black 
tellurium metal. This has been known, 
according to Science Service, since 
1900 but it was not known where the 
formation of the metal occurred. With 
the electron microscope it was shown 
that not only were the crystals con
tained within many of the diphtheria 
cells but in some cases the crystals 
perforated the cells and extended into 
the surrounding space. 

A little more than five years ago, 
Dr. Wendel M. Stanley of the The 
Rockefeller Institute for Medical Re
search, Princeton, N. J., isolated and 
crystallized the virus responsible for 
the tobacco mosaic disease. He also 
established the purely chemical nature
of this virus and proved that the chem
ical itself was capable of transmitting 
the disease to plants and also that the 
chemical multipled and reproduced 
when placed on suitable environments. 

For this valuable contribution to 
science Dr. Stanley received worldly 
acclaim. On February 6, 1941 he was 
awarded the Gold Medal of The Ameri
can Institute. This medal is presented 
annually to the individual, who, in the 
opinion of the Medal Awards Com
mittee, rendered the most valuable con
tribution to science. 

The third picture at the right shows 
the result of interaction of tobacco 
mosaic virus with a rabbit anti-body. 
The reader can see that the molecules 
of the virus are clumped together and 
there is an increase in the width of the 
few single molecules of the virus which 
are in evidence. This increase in width, 
states Dr. Stanley, indicates that the 
molecules are covered to a large extent 
with antibody molecules and may be 
regarded as showing the interaction 
between a single molecule of virus with 
several antibody molecules. 

Dr. Wendell M. Stanley Photo 
An electron micrograph showing single molecules 
of the tobacco mosaic virus. This magnified 

about 24,000 diameters. 

m the Journal of Biological Clitinistry 
An electron micrograph of normal rabbit serum 
and tobacco mosaic virus. This picture also 
shows a large bacterium which is present as a 
contaminant. The relative sizes of the bacterium 
and the molecules of the tobacco mosaic virus are 
plainly evident. Note that there is no increase 
in the size of the molecules of the virus in this 

print. 

From the Journal of Biological Chemistry 
How the molecules of tobacco mosaic virus clump 
together as a result of the interaction of tobacco 
mosaic virus with rabbit anti-body. Observe in

crease in width of virus molecules. 

American Cyanamid Company Photoa 

This electron micrograph (left) (magnification 20,000 x) of a typical Th is electron micrograph of a new type of calcium carbonate pigment, 
called Cal-Micro, used in coating paper shows it to consist of solid, non-precipitated calcium carbonate used as a pigment in paper coating shows call 
absorptive rhombs and fragments, in contrast with the porous structure 

it to be made up of tiny elongated crystalline prisms massed together to of precipitated calcium carbonate. The new pigment is made by a special 
form groups having extremely porous internal structures and rough external process involving water-grinding of natural calcite rock and requires less 
surfaces. Note the depth of field and clear definition as compared with adhesive (casein) to form a satisfactory coating for high grade paper. 
the photomicrograph (right) of the same pigment with a light microscope Compare with photo (right) of same pigment made with light microscope. 

at a magnification of about 900 x. 
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In the Spotlight of Science

Latest developments in the world of discovery 

Westinghouse Photo 

The health of animals in cages is being benefited by giving them a daily sun bath and by 
protecting them against germ infections with ultra-violet Sterilamps. This photo shows Toto, 
spouse of Gargantua the Great, famous circus gorilla with Ringling Brothers and Barnum 

and Bailey shows, getting her daily sun bath from a home-style sun-tan lamp. 

Westinghouse Photo 

The windowless Douglas Aircraft Company factory at Long Beach, California, designed for 
"blackouts" will have better light than many a glassed building. Orders have already been 
placed for 8,000 mercury vapor lamps, rated at 400 watts each, and 15,000 40-watt fluorescent 
lamps. Photo shows a young lady at the Westinghouse Lamp Division, Bloomfield, N. J., 

making meter readings of the voltage of these mercury vapor lamps. General Electric Photo 

He cleared the bar by three inches and got credit for it! A new device for accurately measuring 
the height of a jump flashes four parallel beams of light, one inch apart, to photo-electric pick-ups. 
Photo shows Edward Barham of McKinley Technical High School of Washington, D. C , getting 
credit for a jump three inches higher than the bar. Insert shows detail of the photo-cells and 

amplifiers attached to one of the uprights. 

Tadpoles are strange creatures. The enlarged
model of the current-dwelling tadpole (above) has
a powerful sucker mouth to enable it to cling to

smooth surfaces in the swiftest current.

Field Museum of Natural History Photos 
 Top—A typical tadpole; showing larval mouth parts, 
 sense organs, breathing pore, and hind limb bud of the 
 river swamp frog. Bottom—This surface-dwelling tadpole 

 with upturned mouth can float indefinitely at any level. 

Studebaker Photo 
Winning a 250-mile race in a Studebaker Commander without using as much as a single drop of 
gasoline was the feat accomplished by Ivar Skeppstedt in Sweden's Uppland Race. Gasoline 
shortages require many motorists to se "Chare Igaz aggregate"—a gas-manufacturing unit, 

attached to the car, which incompletely burns charcoal to supply ga.s for the motor. 

Columbia Broadcasting System Photo 

For the past ten years Marshall H. Ensor, voluntarily conducted code-practice service from 
his home-built station W9BSP in Olathe, Kansas. Because he "contributed most usefully to 
the American people" he received the William S. Paley Amateur Radio Award of 1940— 

a sculpture in silver. Mr. Paley is president of Columbia Broadcasting System. 

10 • SCIENCE OBSERVER • JULY SCIENCE OBSERVER JULY • 11 



X-Rays Combat

Monoxide Poisoning


Experimental evidence shows that carbon 
monoxide is not as deadly if X-ray treat
ment is administered after exposure. 

Two normal monkeys as they appeared before being made to breathe air 
containing X2.%% of carbon monoxide. 

/"•ARBON monoxide gas has caused 
V_J many deaths. This gas is mostly 
man-made, the product of imper
fect combustion and is present in large 
quantities in coal furnaces, in the ex
hausts of automobiles and on occasion 
may become a hazard in mining opera
tions, the digging of wells, etc. A con
centration of as little as 0.1% may 
bring on death. This gas also is one 
of the principal constituents of or
dinary illuminating gas used in the 
homes. 

Experimental evidence has been fur
nished by Dr. John A. Cameron of the 
Department of Zoology, University of 
Missouri, which may lead toward mini
mizing the danger of carbon monoxide 
by the use of X-rays.

It had been previously demonstrated
that illumination with visible light re
moves the effect of carbon monoxide 
poisoning in small transparent organ
isms which absorb the poison from wa
ter solutions. Dr. Cameron decided to 
try a more penetrating type of radia
tion, namely the X-rays. His first ex
periments were conducted on albino 
rats. The results were so fruitful that 
similar experiments were carried on 
with monkeys. For the experiment, two
normal monkeys were placed in a five-

gallon gas aquarium fitted with a 
wooden top provided with a lead-in 
hose for the monoxide. Pure carbon 
monoxide was prepared by dropping
formic acid into hot sulphuric acid and
collecting the gas by displacement of 
water. This gas was then diluded with 
room air to make the concentration 
desired and the gas was fed into the 
aquarium by water displacement. The 
monkeys were treated to six minute pe
riods in 12%% carbon monoxide. They
were then removed from the gas cham
ber and placed in identical boxes hav
ing coarse screen tops. One of the mon
keys, chosen at random, was then 
subjected to X-rays from a standard 
Victor machine. This monkey recovered
rapidly. The other monkey recovered 
much more slowly; in fact the time 
required to reach the various stages of 
recovery was one half to one third 
faster when X-ray treatment was given.

Further experiments by Dr. Cameron
proved that when heavier doses of 
carbon monoxide were given to the 
animals the one given X-ray treatment 
was making determined efforts to 
escape from the box after six minutes 
while the other not X-rayed, died. It 
seems, Dr. Cameron states in the Pro
ceedings of the Society for Experimen

tal Biology and Medicine, that the re
covery of X-rayed animals from carbon 
monoxide effects is not due to stimula
tion, increased resistance, or release of 
reserves, unless these factors them
selves are responsible for the observed 
changes in the carbon monoxide con
tent of the blood. The improvements
shown by the X-rayed animals may be 
due to the combined effects of X-ray 
dissociation of carbon monoxide from 
blood cells; a deeper and more effective 
ventilation during X-ray exposure; or 
release of additional red cells into the 
blood stream as an effect of the X-ray 
treatment. 

Although up to the present time 
these findings have not been applied to 
human cases it would seem likely that
a person unconscious as a result of in
haling too much carbon monoxide would
be more likely to recover if he could 
be placed under a working X-ray tube 
a short time after he became uncon
scious. Not only would the time of re
covery be more rapid but the X-ray
treatment might spell the difference be
tween life and death. 

This leads us to venture that perhaps
similar treatment might be used to 
speed recovery of those who may fall 
victims of poisonous warfare gases, 
assuming of course that no destruction 
of tissue is involved. Fortunately, 
neither side has yet used poison gases
in the present war but it is too late to 
set up the machinery to combat the 
conditions after such an attack is 
started. 

Photos—University of Missouri—Dr. John A. Cameron Appearance of the second monkey given the same treatment as the one 
at the left but instead of a six minute rest in air it was exposed to a 

Appearance of one of the monkeys after six minutes in 12J4% of carbon standard, operating X-ray tube. The monkey is alert and a moment later 
monoxide-mixed-air and six minutes of rest in air. Notice that the monkey tried to climb out of the cage. 

is unconscious from the effect of the fas. 
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Working with

Dyes


By Lionel Goodman 

Another report on experiments being con
ducted at The American Institute Science 

Laboratory. 

FOR those interested in chemistrv. 
the study of dyes opens a large and 

interesting field for experimentation. 
This article will detail some of the 
various methods of dye preparation 
encountered in my work with organic 
dyes at The American Institute Science 
Laboratory. Some of these experiments 
may be performed with a minimum 
amount of equipment and reagents. 

At the present time there are sev
eral thousand organic dyes in actual 
use. The majority of these are prepared
from amino-benzene, better known as 
aniline. The aniline dyes may be di
vided into several specific classes, the 
most important being the azo dyes. Azo
dyes are prepared by treating a diazo
nium salt with an aromatic amine or 
phenol. A diazonium salt may be pre
pared by adding nitrous acid to various
salts of the aromatic primary amines. 

One of the simpler preparations in
volving the making of an azo dye is the 
preparation of Aniline Yellow. This 
may be accomplished as follows:

Prepare some aniline hydrochloride 
in a small beaker. This is done by add
ing 3 cc. of hydrochloric acid to 2 cc. 
of aniline. Cool the solution thoroughly
in cold water. Now make up a 20% 
by weight solution of sodium nitrite 
by dissolving 2 grams of sodium nitrite 
in 10 cc. of water. Add about 5 cc. of 
the latter solution to the aniline hydro
chloride. Pour the solution into a test 
tube and heat to 40 degrees Centigrade
using a water bath. After a short time 
you will find a yellow precipitate in 
the bottom of your test tube which, 
when dissolved in alcohol, will dye a 
clean cloth easily. 

•Other important dye groupings con
sist of the phthaleins, the indigo dyes, 
the diphenylmethane group and the 
triphenylmethane dyes.

One of the more important of the 
dyes in the triphenylmethane group is 
Malachite Green. To prepare this dye 
heat 20 grams of zinc chloride in an 
evaporating dish until the mass is 
fused. When cooled pound in a mortar 
to a powder. Add to this 21 cc. of 
dimethylaniline and 10 cc. of benzalde
hyde. Place the dish in a boiling water 
bath and stir until the odor of ben
zaldehyde has disappeared and only a 
green viscous mass remains. Dissolve 
the mass in about 300 cc. of water. This 
solution should now be placed in a 
flask and steam distilled until no more 
oily drops of dimethylaniline pass over. 
The solution remaining in the flask is 
the compound tetra-methyl-diamino
triphenyl-methane which is the leuco 

American Institute Science Laboratory Photos 

Using an electric furnace, Goodman is diazotizing 
Aniline Hydrochloride in the preparation of Ana< 

line Yellow. 

Remember: 
The 

American 
Institute 
Science 

Laboratory
will be open
all summer. 
Plan to use 
or visit it. 

This shows the arrangement of the apparatus set up by Lionel Goodman, 
13 years old. who is steam-distilling a solution during the preparation of 
Malachite Green dye. Where no running water is available water may be 
circulated through the condenser by means of rubber tubes, an atomizer 

bulb and a reservoir of water. 

base of the dye. Allow the flask to cool, 
pour off the supernatant liquid, and 
wash the base by decantation. Place 
the flask on a boiling water bath and 
add a sufficient amount of 95% ethyl 
alcohol to dissolve the base. 

Filter the solution and allow it to 
settle overnight. The leuco base sepa
rates into colorless crystals which are 
filtered off and dried between pieces 
of filter paper. Now add 15 cc. of 
hydrochloric acid (made by adding one 
part of concentrated acid to two parts 
of water) to 10 grams of the dry base. 
Warm until dissolved. Add 800 cc. of 

water and treat with a solution of 2 cc. 
of glacial acetic acid to 3 cc. of water. 
Cool this mixture on ice. Gradually add 
a paste of lead peroxide and let the 
mixture stand for about 5 minutes. 
Then add 10 grams of sodium sulphate 
to 50 cc. of water, pour into the dye 
solution, and filter. 

To actually dye cloth with Malachite
Green we must use a mordant or binder 
to hold the dye to the cloth. In this 
case we may use tannic acid and tartar
emetic as mordants. The tannic acid 
bath is prepared by dissolving 0.5 
grams of tannic acid in 10 cc. of water. 
The other bath is prepared by dissolv
ing 0.3 grams of tartar emetic in 100 
cc. of water. The cloth is soaked in the 
tannic acid bath for about five minutes. 
It is then soaked in the tartar emetic 
solution. The cloth may then be im
mersed in a Malachite Green solution 
made by dissolving 0.1 gram of Mala
chite Green in 400 cc. of water. 

The science of dye making provides
an excellent opportunity for individual 
research. For example, Azo dyes may 
be prepared by diazotizing different 
aromatic amines and phenols. Here is 
a possible instance:


If 20 cc. of a 20 % solution of sodium

nitrate are added to the product of 
5 cc. of hydrochloric acid and 4 cc. of 
aniline, and the resulting compound is 
allowed to react with one gram of 
sulphanilic acid, a red dye is formed. 

Many other substances, such as thy
mol, beta-naphthol, alpha-naphthol, 
etc., may be substituted for the sul
phanilic acid and tried. 

Because of the enormous variety of 
organic compounds possible, the fas
cinating field of dye research has 
scarcely been touched. The great Amer
ican clothing industry constantly de
mands new and different dyes and is 
willing to pay for new developments. 
Therefore, work in dyes may be re
munerative financially in addition to 
being interesting. 
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Letters to the Editor

Another Special for


Club Members

Editor: 

In accordance with your recommen
dation, we shall be glad to supply our 
new science yearbook, The Progress of 
Science, to the individual members of 
The American Institute Science and 
Engineering Clubs at the special educa
tional discount price of $2.95. We allow 
this large discount (from our regular 
$7.50 price) to science teachers, club 
leaders, and educational institutions, 
and we believe your individual club 
members should, because of the supe
rior scientific work they are doing, be 
entitled to this same low price for this 
important 454-page book. 

J. C. GRAHAM, Jr., 
Executive Vice-President. 

The Grolier Society, Inc. 
New York, N. Y. 

We had hoped to be able to review 
this magnificent ivork in the present is
sue of this magazine. Limitations of 
space have prevented us from including 
the Book Review Column in the past 
few issues. After our summer vacation 
we expect to again feature this depart
ment, at which time we will repeat this 
kind offer by The Grolier Society. 
Meanwhile, we are passing this infor
mation on to you who may want to get 
this yearbook now. Edited by Dr. H. H. 
Sheldon, with whose name you already 
are familiar, it bears our unqualified 
recommendation.—Editor. 

And Another 
Editor: 

Although the Science Picture Parade 
by Watson Davis retails at $3.00 per 
copy through bookstores, we are glad 
to make a special offer to your club 
members of a 3 3 ^  % discount on the 
list price, thereby making it possible 
for your club members to buy Mr. 
Davis's invaluable survey of recent 
scientific developments for $2.00 As 

your club members undoubtedly are 
aware, Watson Davis is the Director of 
Science Service, and of his book Com
missioner of Patents Conway P. Coe 
says: "Science Picture Parade is a 
splendid book, calculated to hold the in
terest, and instruct all classes of read
ers. My son eagerly pounced upon it 
as soon as I put it out of my hands. 
I may not recover possession of it for 
weeks." 

C. HALLIWELL DUELL.

Duell, Sloan and Pearce, Inc.

New York, N. Y.


Review not yet published for reasons 
given in the answer to the previous 
letter. This publication also bears our 
unqualified approval. You should have 
both books in your library.—Editor. 

Fond Memories 
Editor: 

To augment the materials mentioned 
in your article — "Aids for Science 
Clubs and Teachers" in the SCIENCE 
OBSERVER — here are a few that should 
be of interest to other science in
structors. 
Bausch and Lomb Optical Company 

publish a book "Milestones in Optical 
History"—biographical sketches and 
beautiful pictures suitable for framing. 
This booklet is free. The pictures may 
also be obtained already framed at a 
nominal fee. 

The General Electric Corporation, 
Photo News Service, also free to 
schools, publish twice a month a pic
ture bulletin on their latest develop
ments in research. A wooden frame 
holds the pictures. These pictures are 
similar to the Westinghouse bulletins— 
also free. 

I sincerely appreciated your article 
and would like to hear of more materi
als from time to time. 

It was good to see Robert Stahl in 
the group picture on page 20 of March 
issue of SCIENCE OBSERVER. He is a 

14-Year-Old Scientist Shows Savants the Way 
Under that heading the 
Post-Gazette, Pittsburgh, 
Pa., carried an illustrated 
story of student Ronald 
Ganserwicz who covered 
frames (used to demon
strate the geometric forms 
produced by soap films)
with a thin transparent 
but permanent film. So 
unusual was this demon
stration that Principal 
David W. Rial of the 
Brasher School suggested 
the entry of the ex
hibit in the Science Fair 
at the Buhl Planetarium. 
Ronald won a $10 award, 
a place as a guest at a 
Westinghouse banquet, a 
gold key, and there is a 
collegiate scholarship in 
the offing. Photo at the 
left shows some of these 
covered forms and also a 
small model plane with 
wings made of the same 

material. 

real scientist and I deem it a great 
privilege to have had him in my physics 
class here at Bellarmine last year. I 
wish to thank you for all that The 
American Institute has done for him. 

RICHARD D. SPOHN, S.J. 
Physics Instructor. 

Bellarmine College Preparatory, 
San Jose, Calif. 

We too are happy. See his article in 
April issue.—Editor. 

Wants Back Copies 
Editor: 

I have recently subscribed to your 
magazine SCIENCE OBSERVER and find 
it tops, after reading it. In fact I'm 
so pleased that I'd like to obtain all the 
back issues. Please advise me if that is 
possible. 

DAVID H. GLASS, 
Dent-Kraft Dental 
Laboratory. 
Detroit, Mich. 

Yes, back issues are available.—• 
Editor. 

Bouquets Plus 
Editor: 

I'll bet you think I am bold to write 
for a few more issues of the SCIENCE 
OBSERVER. I received my last batch of 
them a few days ago. Like a thirsty 
traveler reaching water I enjoyed them 
till not a word was left unread. There 
was only one hitch in my enjoyment 
and that was due to the fact that I 
did not receive one issue in the series. 
This will bring my collection up to date 
and my appreciation of a swell publica
tion knows no bounds. 

I would also like to know if I may 
pay for one year's subscription starting 
Vol. 3, No. 5 issue. I now get it month
ly because I am an Associate Member 
of The American Institute, but would 
like to pay for a year's subscription 
and thus get two per month. 

Thank you for many hours of genu
ine pleasure while learning and keep
ing up to date scientifically. 

G. HADBAPNICK. 
Brooklyn, N. Y. 

Words fail us. But thanks for those 
fine sentiments.—Editor. 

Credit Also Due 
On page 19 of the present issue is 

an article entitled "Young Scientists 
Thrill Adult Engineers." 

Besides those whose photos are 
shown, the following participated in 
the demonstrations: Baruch Blumberg, 
15, Far Rockaway High School, Queens, 
N. Y.; Patrick Carner, 17, Haaren 
High School, New York City; Anthony 
Iannone, 15, and Alvin Miller, 16, both 
of Stuyvesant High School, New York, 
N. Y.; John Kuhn, 17, and Alex Kon
ash, 16, both of Brooklyn Technical 
High School, Brooklyn, N. Y.; Minna 
Shaffer, 15, and Jane McKeon, 15, both 
of Girls Commercial High School, 
Brooklyn, N. Y. 
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Make This Airflow

Analyzer


By Edward and Regis Gallagher 

of the Benzene Ring Science Club, Canons-
burg High School, Canonsburg, Pa. 

Clifford Winnette, Sponsor. 

This is a description of an exhibit which took

Grand Prize in the Second Annual Junior

Science and Engineering Fair at the Buhl


Planetarium, Pittsburgh, Pa.


\\T ITH this apparatus, it becomes 
v » possible to analyze or study the 

flow of water as it passes around ob
jects anchored in the stream. Inas
much as air may also be considered 
a fluid, this equipment may appropri
ately be called an "Airflow Analyzer." 
A metal pan, 2Vz inches deep has divid
ing shields soldered in position as 
shown in the diagram below. These 
dividing shields direct the motion of 
the water and insure a uniform dis
tribution of particles of cork which 
cover the surface of the water. A 
paddle wheel driven by a series of 
belts, pulleys and an electric motor 
keeps the water in motion. 

Particles of ground cork represent
ing molecules of air, are floated on the
surface of the water. Light from four 
flood lamps attached to the underside 
of the removable cover is reflected from 
the cork. As these cork particles pass
around the objects in the channels the
"air stream" can be analyzed care
fully. For classroom demonstrations 
aluminum nowder may be used instead
of the cork. The particles of aluminum
powder are smaller and reflect the light
better than does cork. Lycopodium
powder also may be used but this pow-

Westinghouse Photo 
Jfcxnald Simon of Arnold, Pennsylvania, looks over the Grand Prize exhibit 
of the Benzene Ring Science Club (Canonsburg High School, Canonsburg, 
Pa.) entered in the Second Annual Junior Science and Engineering Fair at 

Buhi Planetarium, Pittburgh, Pa. 

der becomes soaked after a while. 
in the demonstration, model car 

profiles were used to show the effect 
of streamlining. At 1 in the diagram 
?QI°AW "J f w o o d e  n reproduction of a 
11(\m°del T Ford. This shows swirls 

about the windshield and beneath the 
car. Behind the car are swirls of re
duced pressure extending for several 
car lengths. In channel 2 is a duplicate
of this same car but with a large 
trailer attached. This shows that 
higher speeds and greater economy 
may be had without increase in the 

In the diagram at the
right, 1 is a push
button which operates
exhibit; 2 are plugs
for electric motor and 
floodlights; 3 is the 
connection to the 

electrical outlet. 

© 

amount of gas consumed because the 
area of reduced pressure in back of 
the car is filled. Channel 3 exhibits a 
modern streamlined car. Although the 
body of this car is more graceful, the 
underside and the wheels still produce
considerable turbulence in the "air" 
stream. For classroom demonstrations 
weighted wooden objects such as geo
metrical shapes, airfoils, valves, houses
and chimneys may be dropped into the 
streams quickly. This set-up makes an 
ideal unit for any demonstration labo
ratory. 

In the diagram at the left, the paddle wheel to produce a continuous flow 
of water is shown at 1; metal dividing shields (2) change direction of die 
water and insure uniform distribution of the cork particles on. the water in 
the main channel. A metal pan (3) two and one-half inches deep entirely 
covers the bottom of the box. The sidewall (at 4) slopes from the top of 
the box to a point two inches above the water line so that persons standing 
in front may get a better view of channel 3. The pulley block and belt 
arrangement to reduce the speed of the motor is shown at S. The dotted 
lines at 6 indicate the position of the window over the channels. Metal 
strips (7) divide the channels so that turbulence from one car does not 
disturb the others. The wooden box enclosure (8) measures 3G7' x 25'' x 0". 
The pulleys and motor are shown to one side for clarity (see 9). These are 

mounted on top of the box when the apparatus is in operation-
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Pholo made for the "Science Observer" by Westlneh0U9fl 
An atomic structure exhibit, entered in the Second Annual Science Fair 
at The Buhl Planetarium in Pittsburgh. Pa., by Charles TomUnson. 
Westinehouse Memorial High School, Wilmerding, Pa., won a third prize. 
Senior Division. Physical Sciences. John Gabel is examining exhibit. 

Photo made for the "Science Observer" by Westinghouae 
Photo shows W. R. King, Buhl Planetarium aide, examining an exhibit 
"Applications of the Electromagnet" made by John Bogush of Charters 
High School. Washington, Pa. For further details see accompanying text. 

James Nunn and Edward Mikowski produce phosphine rings at the

Third Annual Science Congress. Buffalo Museum of Science.
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Centers Close Season 
in Blaze of Glory 
THOSE who have been reading this publication regularly 

know that The American Institute, for geographical rea
sons, has established Science Centers throughout the country 
where young scientists can gather and demonstrate to their 
brethren the items which have occupied their attention, and 
discuss with them the problems which arose during the year. 
We dislike to bore you by this repetition but know you will 
tolerate it for the sake of the newcomers who do not know 
about these centers. 

The first annual meeting of the Virginia Junior Academy 
of Science was held in Richmond, Virginia, on May 3, 1941. 
Four hundred representatives from all parts of the state 
gathered for the one day meeting to organize the Junior 
Academy which is jointly sponsored by the Academy of Science 
in Virginia and The American Institute Science and Engineer
ing Clubs.

A full program of business meetings, talks, demonstrations 
and exhibits featured a Science Show, a radio broadcast and 
a banquet with the Academy members. Officers for the Junior 
Academy were chosen from affiliated clubs at Danville, Pulaski 
and Appomattox. They will serve for the coming year and 
will officiate at the 1942 meeting which will be held at Roanoke.

AAAS Awards were made to three members and the Acad
emy in Virginia named two for honorary membership in the 
parent organization. 

This new Junior Academy has the wholehearted backing 
of the Virginia Academy which expects to devote much of its 
effort to developing the young scientists of Virginia, and 
will share with them the work necessary to complete a chosen 
project—the scientific study of the James River basin. 

The organization of this promising Junior Academy has 
been the responsibility of Mr. Hubert J. Davis of Williams-
burg and Miss Frances Allen of Pulaski both of whom are 
sponsors of active science clubs. There are more than 30 clubs 
in Virginia affiliated with The American Institute. 

On May 3, 1941, sixty science club members gathered at 
Johnstown, Pennsylvania, to attend the Science Congress there.
Miss Sophia Moiles, who is sponsor of the Johnstown Academy
of Science, and other representative sponsors planned the series
of demonstrations and exhibits in which seven schools took 

Fbur Photos at Bottom of Pases. Buffalo Museum of Scienco 
As part of a paper and demonstration on wetting agents, Norma Hajek, 
16, of East High School demonstrated that the duck cannot float. For 
this best paper on a chemical subject, she won the gold medal of the 
Western New York Section of the American Chemical Society and a 
cup for her school presented by the faculty of the University of Buffalo. 
The occasion was the Third Annual Western Zone Science Congress 

held at the Buffalo Museum of Science. 
The students at the left won the trophy given by the Fire Prevention 

Bureau of the Buffalo Fire Department on this same occasion. 



Ernestine M J. Long Photo 

General view of one of the rooms given over to exhibits at the Missouri 

part A large audience was attracted and more than 1500 •»""•- A"^£^iJtZuTL™ ^ t ^ . ™ ' ™ 
of them also viewed the Traveling Photo Show that had been 
procured from The American Institute. 

A similar meeting was held in Altoona, Pennsylvania, on 
May 10. Representative members from five schools presented 
talks and demonstrations in morning and afternoon sessions. 
A pleasant interlude was a nature hike to Horsehoe Curve. 

Thousands of visitors inspected the 2nd Annual Science 
Fair at The Buhl Planetarium in Pittsburgh, Pennsylvania, 
which was held from May 2 to May 17. Members of clubs in 
75 schools of Western Pennsylvania showed their years' work 
at this Fair which is sponsored jointly by The Buhl Plane
tarium, The Pennsylvania Junior Academy of Science and 
The American Institute Science and Engineering Clubs. 

Awards in the form of books, cash, laboratory apparatus 
and medals were given to 20 of the finest exhibits submitted. 
Grand Award—a weeks' all-expense trip to New York City— 
was won jointly by brothers, Regis and Edward Gallagher 
of Canonsburg, for their display of Streamline Analysis (see 
page 15 in this issue). They are members of the Benzene 
Ring of which Mr. Clifford Winnette is sponsor. The Buhl 
Planetarium will stage the third Fair in the spring of 1942. 

These events and others previously reported this spring are 
the results of the activities of the more than eighty science Ernestine M .T Long photo 
clubs in this state. Dr Karl F . Oerlein, of California, Penn
sylvania, Who has been responsible for most of the planning, Warren Harter of the Flat River Science Club is president of the Missouri 
- !  • -.i . i i , ,  i  , , Junior Academv of Science and is shown beside an exhibit on heredity 
IS working With groups throughout the State bn more ex- P J ^  e  d b  v MaVy Dellande of the Burbank Chapter of the Missouri Junior 
tensive activities for 1941-42. (Continued on next page) _ Academy of Science at Beaumont HUh School, St. Louis, Missouri. 

Class exhibits on various projects won for Tonawanda High School. Calvin Haller and Kenneth Drellich, seniors at East High School demon-

Tonawanda, N. Y., the trophy presented by the members of the Committee strate the making of rayoo thread at the Buffalo Museum of Science. 
The activities shown on these pages are in some of the American Institute 

on Arrangements at the Third Annual Western Zone Science Congress Th Science Centers established throughout the country. 
held in the Buffalo Museum of Science. 
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C l u b B r i e f s

The Science Observer is the Official Organ of The American 

Institute Science and Engineering Clubs. This chain of clubs num
bering many thousands 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 secre
taries. Unfortunately, limitations of space prevent devoting more 
than a few words to each. 

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

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

* Name at end of each brief indicates Club Sponsor. 

The Chcmphybw Club of Ottawa Hills High 
bchool (Grand Rapids, Mich.) reports through 
Carol Clark, Secretary, that its 56 members are 
working on two projects, one of which is a classi
fication of insects which are to be added to the 
biological equipment, and the other consisting of 
the classification of minute organisms found in 
pond water. 

E.	 E. Hansen, Science Teacher

-—o


A copy of the program of the first Science 
Co ongress sponsored by the Science Club of the 
AArsenal Technical Schools (Indianapolis, Ind.)
indicates the beginning of what promises to be a 
long series of successful programs. Represented 
on the program was a member from each of the 
five science departments of the school. The 
audience was underclassmen, who have not been 
in science classes—and visitors. At the same 
time a Science Fair was in progress, in which 
were displayed exhibits classified under Nature 
Study (Physiography, Taxidermy, Biology, Clay
Models), Chemistry and Physics. 
* Ersie S. Martin, Physics Teacher 

The Alpha Astronomy Club of Emerson School 
(Flint, Mich.) sends us a very comprehensive 
reporreport together witr with several excellent photographsseveral excellent photographsi togetne n 
which limitations of space prevented us from in
cluding in this issue,	 but we hope to be able to 
do so in the fall. Using their 9Vo. inch reflect
ing telescope the members have m ade many ob
servations of the splendors of the heavens. The 
club participated in the large National Hobby
Lobby and presented a full evening's program to 
the school's Parent	 Teachers Association.  It 
also presented programs to the Optimists Club 
and the Civitans Club. The report concludes: 

"Membership in The American Institute's Sci
ence and Engineering Clubs is an inspiration to 
each member and to the sponsors. We hope that 
we have proved worthy of continued member
shit)." 
*	 Elizabette R. Norton, Chairman, Science De

partment, and Ralph R. Brown 

(You most assuredly	 have.—Editor.} 

The Chem Squad of Girls Commercial High 
School (Brooklyn, N. Y.) will be glad to send 
sample sheets to any other club desirous of set
ting up its own Herbarium (see article "Inter
viewing Our Scientists" in the May 1941 issue 
of this publication). This club also would like 
to exchange Herbarium mounts of local grasses, 
weeds, clover, etc., with those from other sections 
of the country. Communications addressed to this 
magazine will be forwarded to the club. 
* Mrs. Mildred Erxmeyer, Laboratory Assistant 

The Sikeston Science Society of Sikeston High 
School (Sikeston, Mo.), organized only last year, 
has greatly increased its membership. The club 
reports that it elected a member to Vice-Presi
dency of the State Societv. 
*	 V. Lawrence Knepper, Teacher, Chemistry and 

Physics 
o o 

More than 300 science students from twelve 
County High Schools attended the First Annual 
Erie County High School Science Congress in 
Erie, Pa. Committees of students took care of 
all of the arrangements of registration, publicity. 
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Bob Arwyne, ninth 
grade member of 
Echoes of Einstein 
Club, presenting his 
Oudin Coil demon
stration at the Science 
Fair; Central City
(Nebr.) High School. 

displays and even served as parking lot attend
ants and ushers. Student-made exhibits and stu
dent lectures were supplemented by motion pic
tures and lectures by adults. So successful was 
this first convention that plans already are under 
way for a similar event next year under spon
sorship uf the Erie County Science Instructors. 

D. V. Skala, Principal of the Lawrence Park 
Hip;h School and Sponsor of the Science Club 
which acted as host 

*	 William Cassidyf Sponsor of Junior Scientists, 
Roosevelt Junior High School 

*	 Miss Mary H. Walker, Sponsor of Science 
Club, Gridley Junior High School 

The First Science Fair was held in the Cen
tral School at Peru, New York. At a banquet 
and meeting on the same evening, it was decided 
to make this an annual event. Clubs in the 
northern part of this state can look forward to 
more and better meetings of this type under the 
capable leadership of Mr. Merton Bromley, spon
sor of the Alchemists, who has accepted the 
Directorship of this new Science Center. 

The Echoes of Einstein, the science club at

Central City, Nebraska, reports a Science Fair

staged in their High School. More than 300

attended. These included adults and students

from the local school and Aurora who set up

exhibits in six rooms of the building. A continu

ous show kept the audience moving from one

room to another to see the work of about 80 stu

dents from the two cities. Features of the eve

ning were demonstrations of phenomena possible

with the Oudin Coil (photo above) and a show

of fluorescent lighting. This is the second such

Fair under the sponsorship of Miss Bess Whitney.

The club plans others.


Elizabeth Peabody House in Boston celebrated

its 15th anniversary of Science Club activity with

a Science Open House. In this Settlement House

150 boys from six to twenty carry on all types

of science study in small specialized clubs. The

long record of achievement is an inspiration to

those now privileged to participate in this exten

sive program.

* Mr. Maurice MezofT, Laboratory Supervisor 

The Electron Club in East High School, 
Youngstown, Ohio, presented its annual Science 
Fair recently. Chemistry and Physics classrooms 
were thrown open to visitors all that day. One 
entire room was converted into a testing labora
tory such as would be found in a steel mill. 
Much work is being done in consumer chemistry
by this club. 
* Mr. Roy B. Stine, Head of Science Department 

The Positrons, a club of Somerville High School 
(Somerville, N._ J.) prepares a comprehensive 
report of scientific articles found in magazines, 
in addition to individual laboratory work and 
demonstrations given by various members of the 
club. Trips to the Franklin Institute and the 
Frick Laboratories are much enjoyed. 
*	 Lawrence L. Moore, Head of Chemistry De

partment 

Only recently organized, the Science Club of 
Junior High School No. 46 (Baltimore, Md.) is 

encouraging its members to explore the fields of 
Biology, Chemistry and Physics according to 
the individuals' inclination. We may look for
ward to a fuller report in the fall. 
* Miss Elaine Evans, General Science Teacher 

The Lowell Science Forum, Lowell School (St. 
Louis, Missouri) is actively engaged in compre
hensively studying fossils. Its program includes 
a study of shells; a study of the geographical 
formations in the St. Louis area and a study of 
the Trilobites of Grafton Quarry. The outstand
ing work of these club members has been praised 
by many adults. 
* Miss Grace Gallagher, Science Instructor 

Great Men and Women of Science is the name 
of a club at Wilton Junior High School (New 
York, N. Y.). The members of this club are 
greatly interested in Biographical Sketches of 
people who have made history in scientific en
deavors. This does not prevent the club from 
extending its activities so as to include excur
sions and demonstrations of various kinds. 
* Katherine M. Byrnes, Science Teacher 

Science Center Reports 
(Continued from previous page

Nearly 300 young scientists from 45 
schools in the five counties of Western 
New York met in the Buffalo (N. Y.)
Museum of Science on May 10 for the 
all-day session of the 3rd Annual Sci
ence Congress held for The American 
Institute Science and Engineering
Clubs in that area. 

A total of 55 demonstrations and 
papers was presented by 41 students; 
numerous exhibits rounded out the pro
gram. This event was jointly sponsored
by the Science Section of the New York 
State Teachers	 Association in the 
Western Zone and the Buffalo Museum 
of Science. Mr. H. T. Clement, Curator 
of Education at the Museum, has been 
the director of this Science Center since 
its inception in 1939. He is adequately
assisted by committees from the two 
sponsoring organizations. 

Most sought after award—an all-
expense trip to New York City—was 
won by James Tarbox of Predonia,
N. Y., who presented a paper on "Rea
sons for Bird Conservation." He is a 
member of Bird Study Club of which 
George Belden is sponsor. Other award 
recipients received cups, plaques,
medals, certificates, trophies, etc., all 
of which were donated by interested 
groups of scientists in this area. Some 
of the awards in this Center are held 
by the recipients	 for one year and are 
then inscribed and re-awarded. The 
friendly rivalry for permanent posses
sion is cause for much competition 
between schools. 



Left—Irene Nelson, 16, Chemistry Club, Girls Com
mercial High School. Brooklyn, N. Y. electroplates 
plastics. Above—Mary Brisco, 15, same club, demon
strating fire-proofing. Right—William Diefenbach, 17, 
Biology Club. Stuyvesajit High School, New York, 
N. Y-, shows how animals are made transparent. 

Young Scientists Thrill Adult Engineers

PLAUDITS were freely bestowed 

by members of the New York 
Electrical Society upon a group of 15 
boy and girl members of The American 
Institute Science and Engineering 
Clubs following their two-hour demon
stration of some of the work they are 
doing at The American Institute Sci
ence Laboratory. 

The occasion was a meeting held un
der the joint auspices of The Institute 
and the New York Electrical Society to 
which parents, relatives and friends 
also were invited. Members of the Elec
trical Society were amazed at the 
quality of the exhibitions and the care
free yet thorough manner with which 
these Junior Scientists, only 14 to 17 
years of age, explained the projects 
upon which they were working. 

The facilities of this Science Labora
tory arc available, without charge, to 
all members affiliated with the Insti
tutes' Science and Engineering Clubs. 

What is more this laboratory will be 
open all summer to deserving mem
bers. This laboratory is only one of 
the vast chain of features and pro
grams established by The Institute for 
its more than 810 Science < 'lubs stretch
ing even beyond the geographical bor
ders of the United States. For the past 
three years the Westinghouse Electric 
and Manufacturing Company has con
tributed generously to the support of 
this movement, while the laboratory 
quarters were provided by the Inter
national Business Machines Corpora
tion. 

The Institute Laboratory has its own 
Advisory Board, each a recognized and 
reputable authority, to whom the young 
scientists refer for consultation or as
sistance. The members of this Advisory 
Board of Scientists give generously of 
their time and experience; they are 
Mr. Preston R. Bassett, Vice President 
in Charge of Engineering, Spervy 

Gyroscope Company; Dr. Albert F . 
Blakeslee, Director, Station for Experi
mental Evolution, Carnegie Institution 
of Washington; Col. Marston T. Bo
gi'rt, Emeritus Professor of Organic 
Chemistry in Residence at Columbia 
University; Dr. William Crocker, Di
rector, Bnyce Thompson Institute for 
Plant Research; Dr. Charles N. Frey, 
Director, Fleischmann Laboratories; 
Dr. Ralph H. McKee, (Retired) Profes
sor of Chemical Engineering, Columbia 
University; Mr. Robert T. Pollock, 
Consulting Engineer; Dr. Harvey C. 
Rentschler, Director of Research, 
Westinghouse Lamp Division; Dr. Os
car Riddle, Research Staff, Station for 
Experimental Evolution, Carnegie In
stitution of Washington; Dr. Harden 
F. Taylor, President, Atlantic Coast 
Fisheries Company and Mr. B. F . 
Terry, Director, Photo-sensitive Re
search, International Business Ma
chines Corporation. 

(Also see page 14) 

Roy Glauber, IS, a member of the Chemistry Club of Bronx At the joint meeting of The American Institute Science and Engineering Clubs and 
(N Y.) High School of Science, built a telescope, spectroscope the New York Electrical Society three members of the Experimental Electronics 
and cameras for both as well as for a microscope, and illustrated Society demonstrated voice transmission over a beam of light. Left to right, Jordan 

the results with lantern slides. Prince, IS; Sidney Cooper, 17; and Walter Kublin, IS. 
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Another College Scholarship for oo 
American Institute Cluk Members 

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 

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 

Send remittance to 

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

Practical training is 
eiven to the student 
at the New London 
Junior College which 
offers a free-tuition 
scholarship to a male 
member of The Amer
ican Institute Science 
a n d E n g i n e e r i n g 
Clubs. Photo at the 
right shows students 
at the College receiv
ing instruction in the 
h e a  t treatment o f 

metals. 

Impressed with the desirable quali
fications of members of The American 
Institute Science and Engineering 
Clubs, the directors of New London 
Junior College, New London, Conn., 
have decided to offer through their 
president, Richard P. Saunders, a full 
tuition scholarship to a member of The 
American Institute Science and En
gineering Clubs who possesses the de
sirable qualifications. This scholarship 
is worth $300.00 a year and may be 
received for the second year if the stu
dent does satisfactory work during his 
freshman year. 

The primary objective of the courses 
at New London Junior College is to 
prepare young men for supervisory 
positions in the manufacturing and en
gineering fields with the presumption 
that the graduates will enter industry 
either through the shop or drafting 
room. The curriculum is arranged to 
give the students an adequate knowl
edge of machine manipulation, a thor
ough training in drafting and design
ing, extensive instruction in ma* he
matics, physics, mechanics of materials 
and other technical subjects. 

Unfortunately, space does not permit 
us to enter into detail about this col
lege, its instructors, equipment and the 
other excellent advantages it offers. 

The scholarship is competitive and 
will be based principally upon informa
tion given by an American Institute 
Club member about his creative ability 

and ingenuity as indicated by applying 
scientific principles rather than by his 
"book" knowledge. 

The male club member who is de
sirous of trying for this scholarship 
should send a letter to The American 
Institute outlining what models, espe
cially animated models he has built, 
what collections he has assembled and 
what special projects he has prepared. 
The other desirable qualifications are 
his ability to lead or assume responsi
bility, his breadth of interests and con
tributions to school life; an unqualified 
recommendation from the principal or 
club sponsor; and reasonably high 
marks in his class, particularly in the 
physical sciences and mathematics. 

From what we know about American 
Institute Club members all graduating 
seniors possess requisite qualifications. 

The winner of the scholarship will 
be expected to pay the laboratory and 
shop fees amounting to $25; textbooks 
and supplies costing approximately $20 
and drawing instruments, etc., amount
ing to about $15 for the year. To this 
must be added the cost of the dormitory 
and board (if the student is desirous 
of living at the college dormitory). 

We are sorry this scholarship could 
not have been announced sooner but if 
you get to work on it immediately you 
may be the winner. Requests for cata
logs should be directed to the New Lon
don Junior College, New London, Conn., 
but qualifying data should be sent to us. 

This is a small sec
tion of the shoo at 
the New London Jun
ior College in which 
students l e a r n to 
handle the lathe, mill
ing machine, shaper, 
planer, drill press, and 
where t h e v recon
struct (or build new) 
machine tools. Fur
ther information about 
this college will be 
sent without charge. 

The Science Observer is a publication of the American Institute of

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


the promulgation of Science and encouragement of Industry



