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ABSTRACTS OF STUDENT PAPERS 

Sixteen papers were presented at Stevens Point, April 27 and 28. 
The abstracts given below are as written by the students. The follow­
ing papers were presented but abstracts were not submitted fo}" publi­
cation: 

The Determination of a Seromucoid Fraction of Serum Proteins, 
Their Physiologic and Pathologic Significance, by Frederick J. 
Wenzel, Zeta Chapter. 

Report on Inclusion Compounds, by Lambert J. Schommer, Zeta 
Chapter. 

Human Inheritance, by William Sinclair, Upsilon Chapter. 

AN ARCHEOLOGICAL STUDY OF THE ILLINOIS INDIANS 

By Robert F. Brown 

Alpha Chapter 

From a study of the Indian mounds in the state of Illinois it has 
, been found that there were four major groups of Indians located in 
the Illinois area. The groups consisted of the Muskhogees, who lived 
south of the Tennessee River, the Iroquois who occupied the area from 
the Hudson and Delaware Rivers to the Great Lakes, the Algonquin 
family who occupied the remaining territory east of the Mississippi 
River, and the Illini who were scattered over central and southern 
Illinois. The Illini was a very powerful confederation composed of 
the Kaskaskias, Tamaroas, Cahokias, Peorias, and Mitchigamies. The 
Illini are the people that we are most concerned with because they are 
the group that we are studying in our excavation of the mounds in 
Jersey, Calhoun. and Madison counties. 

The anatomy laboratory class of Shurtleff College in the fall 
Semester of 1955 worked in the excavation of the Illini Indian mounds. 
The only find by the class of real significance was a freakish girl with 
legs of a fourteen year old girl. a pelvis of a ten to a twelve year old, 
a body of approximately an eight year old, and a head of a six or 
eight year old child. There have been many other discoveries of great 
interest made by other archeologists, such as a seven foot chief buried 
in a lime stone vault, statuettes, agricultural implements, plus many 
other things. 
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It is believed that the Indians studied by the anatomy class lived 
between 1,000 and 1,100 years A. D. This belief is substantiated b:l[ 
carbon 14 tests made some time ago. The carbon 14 test is a count of 
the deteriation of radiocarbon in a bone. 

----------0----------
RADIOACTIVE FALLOUT FROM BOMB CLOUDS 

By Harry Beeler 

Kappa Chapter 

The danger of an atomic attack is constantly upon us. We are 
concerned with the process by which radioactive substances are pro­
duced and the biological effects caused by exposure to radioactive 
fallout. Radioactive fallout is the material that falls out of the 
atmosphere after the explosion of an atomic bomb and emits particles 
or rays spontaneously. 

The three types of radiation given off by radioactive substances are 
alpha particles, beta particles and gamma radiation. 

A report on the study of the damages suffered by the inhabitants 
of the Marshall Islands who were exposed to radioactive fallout from 
one of the weapons tested in the Pacific in the spring of 1954 is told. 
Some of the inhabitants suffered severe burns due to the radiation 
filtering down from the atmosphere. Other symptoms of radiation 
sickness are nausea, vomiting, diarrhea, itching and burning �o�i�~�h�e� 

skin. However, no deaths have been reported due to the exposure 
to radiation of the radioactive fallout. The inhabitants are returning 
to their natural way of life as rapidly as possible. 

Increased radioactivity is noted all over our country each time an 
atomic device is exploded in the West. However, this increase is 
insignificant and causes no reason for alarm. 

----------0'----------
THE EFFECTS OF SUNSPOTS ON RADIO COMMUNICATIONS 

By Scotty G. Miller 

Kappa Chapter 

The Swiss Federal Observatory has recently announced that the 
new sunspot cycle will reach a maximum during the middle of 1957. 
The variation in the number of sunspots, from minimum, through 
maximum, and back to minimum, is termed a cycle. The sunspot cycles 
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have an average period of about 11 years. The present cycle is the 19th 
observed since 1750. The sunspots appear as black spots a(;l'OSS the 
sun's surface and are thousands of miles in diameter. The origin of the 
spots is believed due to nuclear explosions. 

In late 1924, Edward Appleton found important direct evidence 
that electrically conducting layers exist in the upper atmosphere. The 
name ionosphere was given this region. 

Breit and Tuve, American physicists, measured the height of the 
ionosphere. By 1925, it was proven that long distance radio communi­
cations was due to the ionosphere and its ability to bend or reflect 
radio waves. It was also shown that the degree of ionization of the 
ionosphele was dependent upon the number of sunspots. Ultraviolet 
radiation from the sun, causing the ionosphere, varies with the number 
of sunspots. 

Radio wayes pass through the ionosphere or are reflected to the 
earth depending entirely upon the frequency of the wave, the degree of 
ionization and height of the ionosphere, and is not dependent upon the 
power radiated. 

Taking into account hourly and seasonal variations of the ionosphere 
along with previous sunspot data, one is able to predict forthcoming 
radio communications conditions. Thus if the present forecast is 
correct, shortwave radio conditions during the next few years may be 
better than they have ever been in the history of radio. 

----------0----------
THE BEGINNINGS OF MATHEMATICS 

By Dorothy Studnicka 

Nu Chapter 

Most of us by now have dealt with mathematics either in theory. 
application, or both, since mathematics is the foundation on which all 
science rests. However, since it has been said that the best way to get 
at the root of any subject is to study historically, I will go into the 
early beginning of mathematics as a science as we know it today. 

The Egyptians and Babylonians were two of the most pro~ninen'. 
earlier workers of mathematics. The Arameans who conquered 
Babylonia in 745 B. C. brought arithmetic of commerce to a high stand­
ard. The Chaldeans ruled and occupied Babylonia from 606 B. C. t'J 
539 B. C. and taught the Greeks to divide the zodiac into twelve parts 
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and the celestial equator in 360 0
• The Babylonians also extended early 

work in astronomy. But even though they developed a fair knowledge 
oi computation, of practical mensuration, and of commercial practice, 
their mathematics had no general theorems or rules stated (similar to 
Egyptian documents), but only calculations in concrete cases. However, 
a chief feature of Babylonian geometry was its algebraic character. 
The progress of Babylonian mathematics was hindered by an awkward 
numeral system. 

Likewise, the Egyptians had their arithmetics and geometry de­
veloped to meet the everyday needs of the people. Their theorems 
were quite inaccurate and advancemnt was almost at a standstill. Still 
the Egyptians and Babylonians did give a hypothetical stimulus to the 
Greeks to develope mathematics as a strict deductive science. 

Greek origin of mathematics was only natural since they did pioneer 
work in all other intellectual pursuits. The Greeks believed that by 
training the mind it would enable the soul to get a glimpse of the truth. 
The Greeks had these advantages also: 1. love of knowledge; 2. love 
of truth and seeing things as they are; 3. ability to observe accurately; 
4. keeping observations of importance and discarding the rest; 
5. possessing a spectacular genius. 

It was in the Seventh Century B. C. in Ionia, where the earliest 
Greeks showed an interest in mathematics and philosophy, that the 
Ionian school had the basic principles evolved upon which rests our 
present science of number, form and space. The men of this school 
caused geometry to become a logical science. The classified Greek 
mathematics into these two main branches: 1. non-sensible objects 
mcluding arithmatic and geometry; and 2. sensible objects which 
included--logistic, the art of calculation; geodesy, practical measure­
ment of surfaces and volumes; optics; mechanics; astronomy; and 
canonics, the theory of musical intervals. 

In particular. Greek mathematics founded our modern theory of 
numbers, elementary geometry, the study of conics and higher plane 
curves, mathematical mechanics, and integral calculus. A lack of 
efficient symbolism and their theoritically adequate but unusable 
substitute for a theory of a real number system prevented the Greeks 
from advancing into modern mathematics. However, their most 
enduring invention is believed to be the invention of the deductive 
method. 

The Romans were also important in the beginning of mathematics 
as a science. However, the scholars of Rome did not appreciate the 
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mathematics of Euclid, Archimedes, or Appollonius. Their thinking 
differed and as Cicero once remarked: "Geometry was held high by 
the Greeks, nothing was more honorable than mathematics. \Ve have 
confined th~s art to bare measuring and calculating." Cicero even was 
congratulated by his own countrymen for this observation. The militarj 
and commercial development of the Roman Empire. therefore, led the 
Romans to be more concerned with the application of the scier.ce. The 
Umnans were masters of measurement in two and three dimension. and 
experts in fractions. But because of their belief in the suppres3ion of 
intellectual ideal, they brought to mathematics no originality or no 
high ideals and thought of it being worth only what it could bring them 
in realism. 

Thus, with the foundation of the two types of mathematics pure 
and applierl, could modern mathematics reach its present height. 

----------'0----------

THE ATTEMPTED SYNTHESIS OF 3-AZA-3-METHYL [3.3.1] 

NONAN-9-0NES 

By William E. Adcock 

Pi Chapter 

Mannich has interacted ammonia and primary and secondary 
amines, with formaldehyde and many compounds containing labile 
hydrogens. His initial work' involved the reaction of antipyrine 
salicylate, formaldehyde, and ammonium chloride. Another example 
of his work2 involves the condensation of secondary amines, formalde­
hyde, and acetophenone to give a series of dialky-amino-ethyl-phenyl­
ketones. Mannich as early as 1917 recognized this type of condensa­
tion as a general one and thus such type of reactions are generally 
Imown as "Mannich Reactions." 

Mannich, however, was not the first to study this type of conden­
sation. Several others had investigated the reaction of secondary 
amines. formaldehyde, and compounds possessing active hydrogens, 
but these authors failed to see its general applications. 

Mannich and Braun3 reported that cyclohexanone reacted readily 
with dimethy lamine hydrochloride and formaldehyde to give 85 % yield 
of 2- (Dimethylaminomethyl) -cyclohexanone, but Mannich and Honig" 
found that when cyclohexanone is replaced with 4-methylcyclohexanone 
very poor yields of the 2-dimethylaminomethyl-4-methylcyclohexanone 
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were isolated. When Mannich" replaced dimethylamine hydrochloride 
with methylamine hydrochloride, he obtained a small yield (2.4 %) of 
methylbis- (2-cyclohexanonylmethyl) -amine. 

In investigations at Millikin University, when methylamine hy­
drochloride, formaldehyde, and cyclohexanone were condensed in a 
1 :2 :2 molar ratio, respectively, with methanol as a sol vent, poor yields 
of the methyl-bis-(2-cyclohevanonylmethyl)-amine were likewise se­
cured, but when the amine hydrochloride was replaced with the free 
base and an equivalent of concentrated hydrochloric acid added, a 43 % 
yield of the desired product was obtained. 

In similar condensations in which cyclohexanone was replaced with 
3-methylcyclohexanone and 4-methylcyclohexanone, the corresponding 
derivatives of methyl-bix- (2-cyclohexanonylmethyl) -amines were iso­
lated in good yields. 

Condensations involving the free base, formaldehyde, and cyclo­
hexanones without the addition of concentrated hydrochloric acid 
failed to give any crystalline products. . 

Du Feu, McQuillin, and Robinson5 have reported that 2-methylcyclo­
hexanone reacts with diethylamine hydrochloride and formaldehyde to 
give good yields of 2-methyl-6-diethylaminomethylcYclohexanone re­
sults. 

This indicates that both the 2 and 6 positions of cyclohexanone are 
active. In view of this, condensations in our laboratory were carried 
out in which methylamine, formaldehyde, cyclohexanone, and hydro­
chloric acid were carried out on a 1:2:1 molar ratio in methanol solu­
tion with view of obtaining the 3-aza-3-methyl [3.3.1.] nonan-9-ones. 

When relatively concentrated solutions of the reactants in methanol 
were employed, instead of the desired products the methyl-bis-(2-cyclo­
hexanonylmethyl) -amine was isolated. Replacement of the cyclo­
hexanone with 3-methylcyclohexanone and 4-methylcyclohexanone gave 
the corresponding bis derivatives. When the condensations were 
effected in dilute solutions of methanol so as to favor the ring forma­
tion (intramolecular rather than bimolecular reactions) of the 3-aza.,3-
methyl [3.3.1.] nonan-9-ones, no crystalline products have been isolated. 

The 3-aza-3-methyl [3.3.1.] nonan-9-ones are desired as an inter­
mediate to prepare the corresponding secondary alcohol, which in turn 
can be esterfied to give products similar to cocaine and other substances 
with known physiological activities. 
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THE DIBENAMINE SERIES OF ADRENERGIC BLOCKING AGENTS 

By Neva L. Currie 

Pi Chapter 

Adrenergic blocking agents are drugs which act upon the adrenergic 
nervous system, a division of the automatic nervous system, preventing 
responses of effector cells to the hormones sympathin and epinepherine. 

Blocking activity is usually determined in anesthetized cats prepared 
for direct recording of blood pressure in the carotid artery. Actual 
reversal of blood pressure rise in response to epinephrine is used as the 
criterion of activity. 

N-(2-chloroethyl)-Dibenamine known by the trade mark name 
Dibenamine has been found to be a strong blocking agent, producing 
a complete block 'of long duration. 

The blocking action of Dibenamine may be due to the formation of 
a cyclic ethylenimonium action which acts as an intermediate reacting 

tj"1sue compounds necessary for response to adrenergic stimulus 
",>- ". 0,~ucll.g blockage. Recent studies have produced considerable 

e _dence fa loring this hypothesis. 

"- ",eries of 113 Dibenamine derivatives has been studied by Nicker­
SOll and associates. As a result of this study several stuctual require­
ments for blocking activity were formulated. The compound must be 
a teriary amine. It must have a beta haloalkyl grouping. The struc­
ture must allow resonance stabilization of the active intermediate. 

Dibenamine drugs may prove useful in treating symptoms and 
diseases caused by over excitement by adrenergic functions. Frostbite, 
Raynauds disease, scleroderma, thrombophlebitius and hypertension 
can be treated by Dibenamine. 

When administered to human patients the best results are obtained 
by slow intravenous injection. The principle undesirable side effect is 
excitation of the central nervous system. 

Studies of the Dibenamine series of Adrenergic blocking agents has 
not Qnly pro" . -ed drugs with medical and therapeutic value. but also 
has served to mcrease interest in further studies and developments. 
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BLOOD PRESSURE IN HYPOTHERMIA 

By Eugene A. Degnar 

Pi Chapter 

23 

The paper discussed some of the blood pressure phenomena en­
countered in hypothermia. The primary pressure regUlating mechan­
isms of the body (pressoreceptors, chemoreceptors. and hypothalamus) 
were described, and their mechanisms explained. 

A chart showing average blood pressures for each 3° C. drop in body 
temperature of five dogs was presented and summarized. It was found 
that in four of the five cases pressure dropped steadily while body 
temperature dropped from 37°-31 0. At temperatures below this, results 
were erratic. 

Slides were shown exemplifying all the phenomena discussed and 
were explained in terms of temperature drops, pressure changes. and 
time intervals. 

Several slides were shown illustrating curare effects on blood 
pressure in hypothermic animals. 

----------'0'----------

METHODS FOR PRODUCNG HYPOTHERMIA AND RECORDING 

BLOOD PRESSURE IN THE DOG 

By D. Scott Feldman 

Pi Chapter 

The paper discussed three basic methods or attaining hypothermia 
which were subjected to test by the authors. It discussed the methods 
of applying them and the relative advantages and disadvantages of the 
three methods. The criteria for choosing the present method were; 

a) adaptibility to steril technique 

b) rapidity with which a hypothermic state could be attained 

c) degree of control over rate of temperature drop as well as 
over total degree of hypothermia attained 

The three methods used were: 

a) Autonomic Blocks (chlorpromazine and associated durgs) 

b) Immersion technique 
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c) Direct cooling of the Blood 

It. was found that direct cooling of the blood was the most satisfactory .. / 
method, although future work wih chlorpromazine may pro. e it to be 
of more value than now thought to be. 

Outlines and description of procedure in all three techniques were 
given along with slides showing the actual set-up in the authors' 
laboratory. The purpose for this wor1~ was to make available a method 
for measurement of the activities of several of the more comlC.on curares 
under various degrees of hypothermia. This work has not been com­
pleted as yet, and no report on it can be made at the present time. 

----------01
----------

NUCLEAR EMULSIONS 

By Garnett Gray 

Pi Chapter 

This paper concerning nuclear emulsions is a qualitative description 
of the mechanism of the photographic emulsion used in nuclear re­
search, its history, and its uses. 

A photographic emulsion of the type used in the study of nuclear 
particles is termed a nuclear emulsion. The emulsion used for this 
type of research is similar to that used in photographic work; they both 
consist of a gelatin coated with a silver halide--usually silver bromide 
--the nuclear emulsion having a heavier concentration of silver bromide, 
and a much finer grain size. 

Photographic emulsions have been used as detecting instruments 
since 1867--the first available recorded instance being Niepce de 
Saint-Victor's reports upon studies of luminescent materials and their 
effects upon photographic emulsions. The period between 1890 and 
1920 saw the emulsion become more reined, more widely applicable, 
and challenging other detection and measuring instruments in versa­
tility. Because of its small size, compartve inexpensiveness in cost. 
durability, sensitivity, and simplicity, the emulsion is in many cases a 
more lucrative instrument for research than others such as the cloud 
chamber. Its greatest drawback is the ease with which background 
fogging may occur. 

Particles which may be studied using nuclear emulsions include a!1 
the known charged particles--electrons, beta particles, positrons, 
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mesons. protons, deuterons, alpha particles, nuclear fragments, gamma 
rays, and cosmic rays. The particles are distinguished froin each other 
in the emulsion by their characteristic tracks. Through ide~tification 
of particles. measurement of the direction of trajectory, and truck 
length, and using the emulsion constants, the energy of a particle _:la~ 
be calculated. 

----------0----------
INJECTION OF SQUALUS 

By Jack L. Alexander and Jack Bratton 

Xi Chapter 

The objective of this paper is to demonstrate that it is possible to 
inject squalus after it has been preserved for indefinite period of time. 

The entire circulatory system may be injected at the following 
places: 

1. Arterial system-inject with red latex per caudal artery. It was 
found that 15 c. c. latex was a maximum amount. The injection 
is complete when the efferent arteries become injected. 

2. Renal portal system--inject with blue latex per caudal vein. 
The maximum amount latex needed was 3 c. c. 

3. Hepatic portal system--inject posterior intestinal veins with 5 
c. c. yellow latex. When injection reaches liver injection is 
complete. 

4. Afferent arterial system--inject with 3 c. c. blue latex per conus 
arteriosus. 

5. Laterial abdominal and posterior cardinal veins. Inject with 
6 c. c. of blue latex per lateriol abdominal veins. 

The first specimens used had been incompletely dissected and the 
latter specimens had not been dissected. The latter specimens were 
found to be more desirable for injection. 

Aids To Injection 

1. A few drops of acetic acid over sight of injection will prevent 
backflow of latex. 

2. A number 18 needle is satisfactory for all injection points . 

3. Needles and syringes should be cleaned with water to prevent 
setting of the latex. Set latex can be removed by holding the 
needle in the flame of a bunsen burner. 



26 Tl;IE SIGMA ZETAN 

Conclusions 

Student attempts at injection are not feasible. However, any 
instructor could learn it and successfully apply to his comparative 
anatomy classes. 

We find that one dollar can be saved on each fully injected specimen 
and since the time involved in single injections is about 15 uinutes the 
project is thought worthwhile. We found that specimens presened for 
long periods of time can be successfully injected. 

----------01----------

LOBUND INSTITUTE AND GERMFREE ANIMALS 

By Eva Birkinbine 

Xi Chapter 

The project of raIsmg germfree animals was started in 1930 by 
James A. Reyniers of Notre Dame University. These germfree animals 
contains nothing in their bodies other than that produced by their own 
protoplasm. Rayniers set up a long time research program for the 
raising of animals germfree. His first animals were raised in an 
apparatus constructed from eight-quart churn jars. Today autoclave­
type cages are used and long armed rubber gloves even facilitate the 
handling of the germfree animals. 

Germfree animals are excellent for use in experimental research. 
Among the experiments carried on is basic host-contaminant relation­
ship, vitamin metabolism, dental caries or cavities, cancer, and length 
of life. 

In 1952 Lobund, named from first letters of Laboratory of Bac­
teriology, University of Notre Dame, was officially established as a 
separate institute within the University of Notre Dame. The program 
of Lqbund is continually growing. The demand for germfree animals 
is increasing. Since Lobund is the only place in the world that has such 
a laboratory, transportation under sterile conditions to other sites of 
experimenting is one of their future goals. 

The development of this laboratory is an excellent example of how 
important work can be started by the ideas and enthusiasm of one man 
and can be carried out by persons devoted to the advancement of 
science. 
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TEACHING SIGNED NUMBERS 

By Donald Hubbard 

Xi Chapter 

27 

The short cut and practical application parts of education have 
slowly but surely evolved into tools for teaching and in doing so hale 
pushed some basic premises into the background. ThiS rot only is 
fallacious. but often hampers learning. It is the purpose of this paper 
to take one case, signed numbers. and show how the basic premise of 
the negative number may be used to teach the fundamental principles 
and processes. 

The conversation or discussion method of teaching is used. This 
method was developed by Dr. Charles Brumfield, Associate Professor 
of Mathematics at Ball State Teachers College, and used by Mr. 
Robert Eicholz, instructor of Mathematics at the Burris Laboratory 
schooL Ball State Teachers College, in a ninth grade Algebra class in 
which I was a participating student. 

The negative number is developed as a new number that when 
added to an ordinary number gives zero. The following symbols show 
how each case of addition of signed numbers is developed. 

1. a > (-b) 
a + (-b) 

a 
(P+c) + (-b) 

b + (-b) 

c 
b + c 
c 
o 

c c 
2. (-a) + (-b) 

(-a) + (-b) = -(a + b) 
- (a+b) + (a+b) 0 

(-a) + (-b) + (a+b) 0 

3. (-a) > b 
(-a) + b 

-a 
-(b+c) + b 

0=0 

c 
-(b+c) 
c 

1 (-b) + b o 
c c 

At this point the notation for a negative number is shown and 
practice is used to develope skill and gain confidence. 

If the subtraction of "b" from "a" is thought of as determining the 
•• "c" that when added to "b"gives "a". then this process is developed 

from the addition. Difficulty was experienced at this stage because 
the short cuts were applied and they were unrelated to anything pre­

> viously taught. When teaching subtraction, keep in mind to use only 
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those conditions either given or proven. 

Multiplication is thought of as the short cut to addition and with ('. 
the communative law, "a X (-b)" and "(-a) X b" are easily taught. 
In the case of "(-a) X (-b)". however, a tricky method is used to 
show the result. Applying the distributive law: 

-4 (5 + (-5» = -4 X 0 0 
or t 

-20 +? 0 
? 20 

-4 X -5 20 

Division is simply treated as the reverse of multiplication, i.e., "a" 
divided by "b" is determining the number "c" whose product with "b" 
is "a". 

Thus signed numbers can be taught: 
1. Without the use of short cut. 
2. Without practical application. 
3. With the basic premise of the negative number. 
4. With deductive reasoning. 

----------0----------
THE TINY TRANSISTOR: OUR NEWEST STEP IN ELECTRONICS 

By James A. Watson 

Xi Chapter 

In 1905, electronics was born with the invention of the Triode 
vacuum tube. However, the tube is now holding back further develop­
ment in electronics. In new compact equipment, the size of tubes and 
their power supply; the heat created by them; and the lack of depend­
ability has created a need for something new to replace them. 

In 1948. Dr. William Shockney at Bell Telephone Laboratory dis­
covered the principles leading to transistors. The advantages of tran­
sistors seemed to fit very well in modern equipment. The size of the 
transistor and its low-power supply requires one-twentieth the space 
used by tubes; the power supply is one-millionth that of tubes; the life 
of the transistor is one million hours; and it is more resistant to shock. 

Germanium. a semi-conductor found in chimney soot, is used in 
transistors. After it is purified, added impurities make it negative or 
positive. When layers are sandwiched together, a minute current is 
set up which can be amplified. The transistor is sealed in a tiny metal 
case with the leads (emitter, base, and collector) attached. Compared 
to a vacuum tube. the emitter equals the filament. the collector the plate, 
and the base the grid. 

(." 

\, ,~ The future for transistors is very bright. They certainly will come 
into their own in small, compact electronic equipment. You will be 
hearing a great deal about our newest step in electronics. , . 
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