








FOUNDER'S CUP AWARD 

Diane Peterson, president of Alpha Tau Chapter proudly assumes 
possession of the Founders Cup from Robert Lewis, Alpha Gamma and Mark 
Zachary, Xi. 

The Founders Cup Committee selected Alpha Tau Chapter as'the most 
active chapter during the past year. Chi Chapter and Alpha Theta Chapter 
also received high ratings by the committee. A reading of Alpha Tau's 
Chapter report will indicate the diverse activity of this group. 
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PICTURES FROM THE CONVENTION 

Registration. 

Hills! Hills! Hills! 

Loot from the Field Trip 
to Corning, N. Y. 

WeI/! Where are we, Mark? 

MISTER SIGMA ZETA! Gifts from Corning Glass. 
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ABSTRACTS OF STUDENT PAPERS 

A Study of the Stoichiometry and Kinetics of Formation of 
Cs-U-O Compounds Found in Gas Cooled Fast Reactors 

by Scott A. Davis, Alpha Chi Chapter 

The kinetics and stoichiometry of Cs-U-O com­
pounds formed at the blanket interface of mixed oxide 
fast reactor pins is being studied. Using weight gain and 
X-ray analysis as rate and product determinants, 
meaningful out-of-pile experiments are being performed. 
The Cs-U-O product formed in these experiments is 
Cs2U04 whose rate of formation is determined by sever­
al parameters, one of which is cesium activity (pressure). 

A Computerized Method for Controlling the Range of 
An Unhindered Projectile With a Set Initial VelOcity 

by Nelson R. Allen, Chi Chapter 

This is a computer program in game form which uses 
a standard calculus integration formula to find the range 
of a projectile with a set initial velocity. The operator 
controls through the 1 0 console, the degree of angle at 
which the projectile shall be fired. The game is set up as a 
reinactment of the Sea Battle between the Merrimac and 
the Monitor. Each ship has its own muzzle velOcity for its 
weapon. The program, at the beginning of each game, 
selects a random number within the range of both weapons. This random 
number generator was designed from a diverging numerical iteration 
procedure that continually bounces around in the first quadrant. The operator 
decides which ship he wishes to control, selects the degree of angle he feels 
will achieve the desired range, and inputs the information into the system. The 
computer will give detailed information regarding the accuracy or inaccuracy 
of the shot. The game can be played by one or two people and the computer 
allows for the changing of Captains. 
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Detection and Enumeration of Drug Resistant 
Escherichia Coli In Raw Sewage 

by Bob Lewis, Alpha Gamma Chapter 

The purpose of this research is to detect and then 
enumerate E. coli cells resistant to different concentra­
tions of the following antibiotics: streptomycin, neomycin 
sulfate, tetracycline hydrochloride, and chloramphenicol. 

Samples of fresh, untreated sewage were collected 
from the Canton Water Pollution Control Center. The 
method used to enumerate E. coli cells was the ..,,: 
Multiple-Tube Fermentation Technique. Tubes of lactose ~\:­
broth containing the drug to be tested were innoculated 'f" "II 

. '" II " with decimal portions of the raw sewage, the productIon j II 

of gas within 48 hours indicates the presence of coliform bacteria which E. coli 
is a member. For an approximate density of E. coli, the positive lactose broth 
fermentation tubes were used. Material from each of the positive tubes in the 
last three positive dilutions were streaked on Eosin Methylene Blue agar 
(EMB). After incubation at 37"C for 24 hours the plates were observed for 
slightly raised colonies, 2-3 milimeters in diameter, having flat or concave 
tops, dark center, and a greenish metallic sheen typical of E. coli. 

The number of positive plates shOWing E. coli growth in each dilution was 
recorded and the Most Probable Number (MPN) tables were consulted for the 
population of E. coli cells resistant to each of the antibiotics. A control test 
using no drugs was also run to give the total population of E. coli cells. 

Computer Analysis of Finite Sets in Relation to Group Properties 
by Ronnie Robertson and Cathy Corley, Chi Chapter 

This program has been devel­
oped to determine if a given finite set, 
G, of n elements together with a 
binary operation defined by means of 
a table can satisfy the defining 
properties of a group, i.e.: 

1. Closure 
2. Identity 
3. Inverse 
4. Associativity 
In addition, it determines, in case the set is a group, if it is an Abelian 

group. 
The method used is a scan of the table of products for the defining 

properties. 
The number of elements must be less than or equal to twenty, primarily 

because of limitation of characters spacing on the I 0 typewriter. 
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This program requires 13,910 core locations for operation. 
The source language is FORTRAN. Execution time for five elements is 25 

seconds. Execution time for ten elements is 55 seconds. 
The program has been run successfully using many sets with various 

group successes and failures. 
The key factor in designing an efficient programming technique was to 

utilize double sub-scripted variables in conjunction with nested loops. The use 

of double sub-scripted variables yielded a fast and accurate method of 
performing the necessary analyses to determine whether or not the set 
elements arranged in the given table satisfy the defining properties of a group. 

A Comparison of the Relative Rates of Respiration and Related Enzyme 
Activity in Tumor and Normal Mammary Tissue of White Mice 

by Daniel J. Edwards, Xi Chapter 

The relative rates of respiration in normal and tumor 
tissues have been shown to vary, increasing in tumors as 
is evident by rapid growth and greater than normal heat 
production. One of the efficient methods of supplying the 
energy for this respiration is the oxidation of fatty acids. 
This oxidation takes place within an organelle called the 
mitochondrion. In order for palmitic acid (a fatty acid of 
sixteen carbons) to pass into the mitochondrion to be 
oxidized, it must first be converted into carnitine palmitate 
by the enzyme carnitine palmitoyl transferase (CPT). 
Therefore, increased activity of CPT means that the fatty aCId can be 
incorporated more qUickly into the mitochondrion. Upon B-oxidation, the 
palmitic acid yields acetic acid which is further oxidized to carbon dioxide. 
This study focuses on the significance of the differing rates of activity of CPT 
in determination of respiration rate. Results of the work are pending. 

Natural Transformation in Escherichia Coli 
by Robin Benson, Alpha Gamma Chapter 

The purpose of this research was to 'determine 
whether sensitive E. coli present in sewage water can 
transform in the presence of resistant E. coli, and if so, the 
degree of resistance. 

. Resistant coliforms were isolated from sewage by 
exposure to EMB agar plates having different drug 
concentrations. E. coli was identified and obtained as a 
pure culture. The resistant culture was then heat killed, 
centrifuged, and the particulate matter mixed with 
sensitive stock E. coli in nutrient broth. Tests were run 
using the stock E. coli as the control, using different concentrations of the 
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following drugs to determine the degree of resistance; chloramphenicol, 
streptomycin, neomycin, and ampicillin. The results will also be quantified. If 
positive results are obtained using nutrient broth, the tests will be run in sterile 
sewage -water to try to obtain a higher degree of natural transformation. 

Causes of the Ice Ages 
by Susan BenKinney, Lambda Chapter 

Ice ages have occurred at random times and places 
throughout earth history. Individual ice ages also have 
differed greatly in duration. The prerequisite for an ice 
age is a long term net accumulation of snow with or 
without a change in the average air temperature. The 
theories of the cause of these events can be classified 
primarily into astronomical, geological, and meteorolo­
gical categories. 

Astronomical theories deal with variations in solar 
radiation; changes in the earth's orbit about the sun; or 
cosmic dust. These would affect how much of the sun's radiation would reach 
the earth. This would, in part, have a great effect on the temperature of the 
earth. Changes in the inclination of the earth's axis would affect the seasonal 
distribution on the earth. 

The second group of theories deal with those of a geological nature. The 
main ideas in this -category deal with polar wandering, continental drift, and 
changes in land elevation. 

Meteorological theories dealing with the variation in the earth's 
atmosphere include ideas of changes in the atmospheric gases; changes in the 
ocean; and changes in temperature and precipitation. 

No one theory can explain all our questions about the ice ages. It has to 
be a combination of theories--but which ones? 

Resensitization of Selected Resistant Bacteria 
Using Dimethyl Sulfoxide (DMSO) 

by Roger G. Spahr, Xi Chapter 
The aim of this investigation was to alter resistant 

strains of bacteria so that formerly effective drugs could 
once again be utilized to control the bacterial growth. 

Resistant strains were to be cultivated and exposed to 
a corresponding drug (antibiotic) of former sensitization. 
An identical group of conditions was prepared with the 
exception that various concentrations of DMSO were 
added to the media. 

In enhancement tests alone, non-resistant strains 
were inhibited from 15 to 40 per cent more than those 
cultures without DMSO. Completed data concerning the resensitization of the 
resistant strains is not complete. The major problem has been to culture pure 
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resistant strains from the pathogenic forms being used: Salmonella paratyphi, 
Streptococcus pyogenes, Streptococcus pneumonia, Neisseria sub/lava, and 
Corynebacterium diphtheria. 

Holographic Interferometry in the 
Study of Surface Deformation 

by Frank Schwab, Lambda Chapter 

Holography, the process of wavefront reconstruction 
by double diffraction was mathematically formulated by 
Dennis Gabor in 1949. The invention of the laser in 1960 
and the practical modifications to holographic theory by 
Leith and Upatneiks in 1962 have transformed 
holography into a powerful research tool. An important 
laboratory use of holography is in the field of I 
interferometry·· and stress analysis. The experimental 
setup for the study of ~urface deformation at Mansfield 
State College was straIghtforward. An off· axis, Fresnel _ 
hologram apparatus was constructed on two Beck-Ealing optical benches 
using a Metrologic He-Ne laser. The system was adjusted observing the 3:1 
beam balance rule and a 30: angle of divergance between reference and 
object waves. The subject of the study was a rectangular iron bar which was 
mechanically stressed by means of a C-clamp. The bar-clamp combination 
was obliquely illuminated to minimize surface roughness. After the first 
hologram was exposed, the clamp was carefully tightened and a second 
exposure was made of the now-deformed surfaces of the bar and clamp. 
Reconstruction of the object wavefront revealed the resultant strain as a fringe 
patte:n across the bar-clamp surfaces. Emphasis was placed on the simplicity 
of thIs method for recording stress patterns. 

A Preliminary Evaluation of Chemotherapeutic Agents 
By In Vitro Metabolic Alterations 

by Nancy Dinger, Alpha Theta Chapter 
The significance of this study is to investigate 

particular metabolic pathways existing in leukemic 
leukocytes and to determine the nature of drug-induced 
alterations in these pathways. Alterations in purine 
and pyrimidine synthesis have proven most fruitful. A 
~O!i~ acid ant1%.onist, meth~tr~~ate, has. been u~ed for the 
mltlal study. C-labeled hlstIdme, prolIne, glycme, serine 
and aspartic acid were used to detect these alterations by 
measuring 14C02 evolution. Initial research is being per­
formed with mice transplanted with a LSA tumor. 
Response to the methotrexate has been noted by a decreased 
14C02evolution and a shortened life span of the cells. It is hoped that this 
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in vitro method can be applied to human cancer patients to determine drug 
response and predict resistance. This investigation is progressing at the 
Veterans Administration Hospital in Lexington, Kentucky in conjunction with 
the University of Kentucky Medical Center under the direction of Dr. Frank 
Deland, Dr. William Pettit and Robert Beihn. 

A Rapid Method of Separation and Identification Of 
Human Adenosine Deaminases 
by John M. Coers, Xi Chapter 

Two different molecular forms of adenosine 
deaminase have been found in various human tissues: 
the high molecular weight enzyme {A form} and the low 
molecular weight enzyme {C form}. These two forms of 
the enzyme are present in various proportions in different 
tissues and are interconvertible. The separation and 
identification of the two enzyme forms in previous studies 
were achieved by gel filtration column chromatography, 
followed by measurements of enzyme activity, spectro­
photometrically, in the elution fractions. A rapid and 
efficient method is needed to perform routine analysis of the enzyme form 
distribution pattern, and to study the inter-relationship of the two enzyme 
forms. This study shows the applicability of thin-layer gel filtration technique 
for the separation and identification of the two forms of adenosine deaminase 
in human tissue extracts. A comparison with the column method will be 
discussed. {Supported by a grant from the Indiana Delaware County Cancer 
SOciety.} 

A Study of Iron Nutrition in College Women on Institutional Diets 
by Cynthia K. Cunningham et. al., Alpha Theta Chapter 

The greatest deficiency in the diet of the American 
female is iron. It is essential for hemoglobin production, so 
a very slight imbalance can create tremendous 
physiological problems. The American woman needs 18 
mg. of iron daily in order to maintain her iron stores, yet 
some women who have this quantity in their diets are 
nonetheless anemic. In order to absorb iron, the diet must 
have ample vitamin C, vitamin B12, copper, sulfhydryl 
proteins, and calcium so that the stomach can reduce the 
ferric ion {which cannot be absorbed} to the ferrous state 
{which can be absorbed}. However, diets high in carbonates, oxalates, 
phytates, pyruvates, and phosphates will greatly inhibit iron absorption. In 
addition, physiological changes in the body, such as change in Gastric pH, 
diarrhea, severe infection, and hemorrhage can also affect available iron. If the 
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hemoglobin level is low, this is often indicative of low iron stores in the liver 
spleen, and bone marrow. This research is comparing exact diet records ove: 
a six week period for 78 college women with weekly hemoglobin tests. A 
sharp decrease in hemoglobin levels during menstruation correlates with a 
p~or nutritio~al ~attern to show that many women faced with choosing their 
diet for the first tIme are actually depleting their iron stores. Those who eat 
balanced meals and take iron supplements have a steady hemoglobin count 
but some women who take a supplement are unable to absorb the iron due t~ 
poor eating habits. 

. w.e u~ed three groups of 26 women each. One group was given a natural 
vltamm-mmeral supplement, the second a commercial inorganic supplement 
and the third group was used as a control. The hemoglobin determination~ 
were done using a modified Drabkin reagent on a Beckman model 25 
doublebeam recording spectrophotometer, using a certified cyanmethemo­
glo.bin .standard (80 mg dl cyanmethemoglobin 20g dl hemoglobin) for 
calIbration. Weekly hemoglobin determinations and supplement information 
were collated and fed into an IBM System 3, model 12. 

The Bacteriocidal Effect of Carbonated Soft Drinks on 
E. Coli and B. Subtilis 

by Robert Doty and Ted King, Alpha Theta Chapter 
Travelers have often found that when they visit areas 

known to have contaminated water, one way to avoid the 
ailment known as "travelers" diarrhea" is to drink 
carbonated soft drinks instead of the local water. Because 
carbonated soft drinks are often made with the local 
water supply, the purpose of this research is to show that 
carbonated soft drinks are safe to drink even when they 
are made with a contaminated local water supply. 

Escherichia coli was used as a test organism because 
its presence in water indicates pollution of the water 
supply. Bacillus subtilis is a spore forming bacterium and thus resistant to 
harsh ~m~ironments, and was used only to test the viability of s~ore forming 
bacteria m carbonated soft drinks. 

The experiment was run using different types of carbonated soft drinks. 
Their pH was measured and then samples of each beverage were first plated 
out ~ith nutrient agar before innoculation to test purity. Other samples were 
then mnoculated; E. coli being in one set of samples and B. subtilis in another 
set of samples. This procedure was done every four hours for a total of twelve 
hours. After incubation over night, the samples were observed for the amount 
of growth. 

Th~ data seemed to conclude that a low Ph factor was responsible for 
preventmg growth. Carbonated soft drinks with a pH factor less than 5 
destroyed the E. coli. B. subtilis did grow and thus showed that spore forming 

44 

r 
bacteria are resistant to low pH. Therefore, if the local water supply is 
contaminated with E. coli, the carbonated soft drinks made from the water are 
safe to drink if they have a low pH factor. 

Biorhythms 
by Diane Peterson, Alpha Tau Chapter 

Every individual has three continuous rhythms, 
namely, the physical, the emotional, and the intellectual. 
The graph of each rhythm or cycle is used to find the 
"high", "low" and "critical" days of each cycle 

respectively. 
This study of biorhythms includes: 
1. a description of and history of the three rhythms, 
2. a discussion of the computer program used to 

calculate and graph the biorhythms of any person 
whose birth date is known, and 

3. an analysis of tests to verify the physical and 

emotional cycles. 
The tests were administered to Woodstock Academy and Annhurst 

College students, and to many Sigma Zetans at the convention. 

Modification of a 10 Kilowatt X -Ray Generator for the 
Use of X-Ray Fluorescence Analysis 

by John Park, Upsilon Chapter 

Over the past four months, Anderson College has 
been building an X-ray fluorescence system. This system 
consists of a copper X-ray tube which had previously 
been used for diffraction purposes. The generated X-rays 
were filtered (Zirconium) and used to excite samples 
mounted in slide frames and placed in an eight-position 
aluminum sample chamber. A lithium-drifted silicon 
detector was used for measuring the characteristic X-rays. 
Our major concern in setting up the apparatus was with 
beam homogencity and target position for quantitative 
purposes. 

The generated beam spots were located with the use of the characteristic 
X-rays emitted by equal areas of nickel foils in 17 different position on the 
slide. The integrated k peaks of the nickel foil were compared and the major 
X-ray area on the target was then located. Beam position would be optimized 
when the largest amount of emitted radiation was from the central area of the 

slide. 
One major qualitative application with respect to our system has been in 

the area of forensic analysis. 

45 



A Study of the Multiple Forms of Adenosine Deaminase 
By Thin-Layer Isoelectric Focusing 
by James M. Zachary, Xi Chapter 

Three different molecular forms of adenosine 
deaminase have been found in various vertebrate tissues: 
the large molecular weight enzyme (A form), the 
intermediate weight enzyme (B form), and the low 
molecular weight enzyme (C form). In higher vertebrates, 
only the high molecular weight enzyme (A form) and low 
molecular weight enzyme (C form) are present. These r 
two forms of the enzyme are present in various 
proportions in different tissues and are interconvertible. 
The separation and identification of the isozymes in H to. 

previous studies were achieved by gel filtration column chromatography, or 
thin-layer gel filtration, followed by measurements of enzyme activity, 
spectrophotometrically in eluted fractions. Isozymes of similar molecular 
weight have been observed in human blood cells. A separation and 
identification of these isozymic forms in human tissues will be attempted by 
using a thin-layer isoelectric focusing technique. The adaptability of this 
method to routine analysis of different forms of adenosine deaminase will be 
studied. 
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NEW CHAPTER 

SIGMA ZETA 
Honorary Science SOciety 

THE NATIONAL COUNCIL 
makes it known that, in accordance with the powers vested in it by the 
constitution of the SOciety, it hereby grants this charter for the 

establishment of the 
BETA ALPHA CHAPTER 

LYNDON STATE COLLEGE 
LYNDONVILLE, VERMONT 

conveying to the charter members, and to their duly elected associates and 
successors, all the privileges conferred by the constitution of the Society. 

Priscilla Ainsworth 
Mark Bahosh 
Richard Bouchard 
Steve Capriola 
Jude Catalano 
Carroll Collins 
Robert E. Dow 
Jeffrey Dugas 
Randy Graves 
Phillip Gaboriault 
Jorg Hauenschild 
Paul Head 
Dean King 
Curtis Kolovson 
Kenneth Lindgren 
James MaAuliffe 
Stephen Pacholek 
Martin D. Raymond 

Robert Schiesser 
Michael Shustack 
Joseph Stewart 
Joyce Valley 
Laural Wall 
Glenn Wiley 
Geraldine J. Addison 
David Conant 
Joseph D'Aleo 
Francis Douglas 
Ballard Ebbett 
Donald Miller 
John Muzzey 
Albert Ouellette 
Michael V. Sherbook 
John Stambaugh 
Merle Woodall 

In witness whereof the signatures of the National President and the National 
Recorder-Treasurer are hereunto affixed on this sixth day of May, in the year 
of our Lord nineteen hundred seventy seven, and of the Society the 
fifty-second. 

Frank Cheatham Kenneth Cook 
National President National Recorder-Treasurer 

Officers 1977-78 
President - Robert Dow 

Vice-President - Steve Caprio)a 
Secretary - Jeffrey Dugas 

Advisor - Dr. John A Muzzey 
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