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The actual chemical constituents of Earth would support only four hundred billion.
Coal and oil is limited for industrial purposes. Although Uranium can be used as a
substitute, it, too, is yet limited.

Ultimately, the only lasting source of energy is the sun.

Because of these limitations, Space Research is the most important research going
on today.

Main Objectives o_f Space Exploration. ..

Scientific objectivesinvolve cosmic and physical considerations. Military objectives
are concerned both with defensive and offensive ideas. Commercial objectives involving
cargo and passengers do not seem probable at this point.

Sociological and Psychological objectives are to be emphasized due to the moti-
vations of adventurism, race survival, and particularly religion.

Methods. . .

In considering the "how” of Space Exploration, one must take into account the
speeds necessary, the cost of setting up missions, and travel time. It would cost an
estimated five hundred million dollars to set up a single station. The minimum time
"cost" to the planet Mars and back would be three and one-half years. Concerning
time dilation, when one reaches the speed of light, time stands still. Space travel
could involve only forty "apparent” years to the traveler, but it would involve two
hundred thousand actual "earth" years.

Time Schedule. ..

Manned landings on the moon seem probable by 1980. By the year 2000, perman-
ent, manned scientific missions will probably be established. 2020 should see the con-
quering of star exploration. The U. 8. Air Force saysthat 2040 will see star colonization.
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ABSTRACTS OF STUDENT PAPERS

PREPARATION OF RADIOMEMETIC COMPOUNDS
(NITROGEN MUSTARDS)

by Ulrich Kiabunde
Pi Chapter

The knowledge of radiomimetic compounds such as bis-(beta -haloalkyl) amines is
largely a product of World War II research in poison gases. These compounds were
found to be useful in treatment of malignant cell growth and are helping to answer some
questions about cancer.

Radiomimetic compounds resemble the ionizing X -rays in that they directly attack
the fundamental genetic material common to all forms of life. Some of them produce

mutations; they do not, in general, damage tissues by killing cells. Up tonow, nochem-
ical has been found that destroys only cancer cells.

Nitrogen mustards, N, N-bis-(beta-chloroalkyl)-amines, resemble mustard gas,
S(CHyCHyCDo. a poison gas used in World War I, in that they replace the S by an M to
which an alkyl or other group is attached.

It has been noted that in general the toxicity of mustards decreases with increasing -
complexity of the group attached to the nitrogen.

Dr. Weatherbee and his students have conducted considerable research in introducing
N, N-bis-(beta-chloroethyl)-aminomethyl groups into phenolic molecules. A Mannich-
type condensation is used to react a phenol formaldehyde, and diethanolamine in a
2:2:1 or 1:1:1 molar ratio. The resulting compounds are purified as hydrochloridesalts
and then chlorinated with thionylchloride.SOClg, at a low temperature. The free base
insoluble in water, is obtained by dissolving the chlorinated product in water and adding

monoethanol amine.
I EREE RN REERNE]

CORN OIL OXIDATION STUDIES USING
2-THIOBARBITURIC ACID

by Les Larsen
Millikin University
Pi Chapter

The reaction between lipids and 2-thiobarbituric acid (TBA) yields colors which can. -
be used as a measure of oxidative deterioration in foods and oil containing materials.

The TBA reaction with oxidation products of oil, by previous literature investi-
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gation, was known to give two red pigments, absorption peaks at 533 and 507 millimi-
crons respectively, and a yellow color. The red color was known to correlate with the
production of peroxides during oil oxidation.

To continue previous investigations, separations of the red pigments from the yellow
were obtained by paper chromatography; the two previously mentionedred pigments were
separated by the same means. The absorption curve of the yellow color also was deter-
mined.

The correlation of yellow and red color production to peroxide formation was con-
firmed. Using color production as a measure of oxidation, butylated hydroxyanisole
(BHA) butylated hydroxytoluene (BHT), and citric acid were tested for antioxidative
effects on corn oil. BHA and BHT gave a protection factor of twotimesthe normalcorn
oil oxidation period at 70°C. Citric acid gave a protection factor of 1 1/2 at 70°C,

trnesrinns
CHEMICAL INDICATORS
By John M. Frailey
Tau Chapter

Indicators play an important part in the field of chemistry. They have been help-
ful in finding new materials and have been very instrumental in the success of many
chemists.

Indicators are substances which reveal conditions not visible to the naked eye. They
generally fallinto two classes: external and internal. There are many typesof indicators
which come within the scope of these two classes. Each type has a specific purpose and
characteristics which distinguish it from the others.

Litmus probably is the most common indicator. It is produced from lichens which
are found growing on the seacoasts of Europe. The change in color when subjected to
solutions of varying hydrogen ion concentrations supports what is known as the Chromophoric
Theory. This theory explainsthat the changein coloris due tothe change inthe structure
of the molecules.

Indicators are very useful to the analytical chemist since he must rely on them for
his results in titration. Because of his constant need for them it might be said that indi-

cators are the chemist's friend.
L EEEEREERENRN]

The following papers were delivered Saturday morning of the Convention. No
abstracts have been submitted.

Progress Report on the construction of a low energy van de Graff particle accelerator
for research in a Liberal Arts College, by Paul Anderson, Upsilon Chapter.

Nuclear Magnetic Resonance, by Larry Beaty, Upsilon Chapter.

The paperby Mamie Louie on "Effects of Lymphosarcoma in Euer Mice" will be pub-
lished in the newsletter in March, 1961.
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REPORT TO THE CHAPTERS

By Dr. Howard W. Gould

Nu Chapter, National Historian

As 1 begin a second year as National Historian, I am reminded that we are at the
transition between the past and the immediate future, and that significant events and
changes are occuring at a dizzying pace. 1 am also forcefully reminded that I be101‘1g
more to the past than to the future. There are a few others like me who, 'I trust, will
help preserve items of past history of the Chapters and the Society that are in danger for
being lost forever.

To all the Chapters I offer the plea: please let me have any items abon.n your
Chapter and your school that you think may be of historical interest t'o the Socxety.. I
have suggested some facts in a brief questionaire submitted at the National ConYentlon
at Anderson and also to sponsors of other Chapters not represented at the Convention.

Best of wishes to all of you in your work.
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CHAPTERSI1 ATTENTION!

If your chapter has any items of inf
. . ' ormation to report, in addition t
included in the National History of Sigma Zeta, I should be very glad to ha:e i(t) e

The inin,
el b i;e 1ar; r;za.my facts perta g to the various chapters that it seems to me might
Cluded in some way in the history of our society. Here are some suggestions:

1). Date of founding.
2). Type of institution
Denomination
State
If name has been changed from time to time please
state changes. '
3). Approximate enrollment from 1st to present.
4). Degrees offered.
5). Approximate number of majors in science and mathematics
departments from first to Present.
6). Activities usually sponsored by your chapter.
7). Points of particular local historical interest.
8). Any other items you think may be of interest to Sigma Zeta

which are not on file with the National Recorder-Treasurer
or Historian.

Howard W. Gould
National Historian

GREETINGS FROM THE NATIONAL RECORDER-TREASURER

prof. Duane E. Deal, Ball State Teachers College, Muncie, Indiana

At theend of my first year as National Recorder-Treasurer it is good to have an oppor~
tunity to review the events of that year. Having seen the amount of work involved in
the office, I have greatly increased respect for my predecessor, Gilbert W. Faust. For
seventeen years he handled the myriad details involved during a growing period in the
history of Sigma Zeta. No one who has not himself worked in the position can really
appreciate the debt that Sigma Zeta owes to Prof. Faust.

As I indicated in my annual report to the convention in May, it appears to me that
the organization is in a most healthy condition. All the chapters have been active this
past year, including two which for one reason or another had had rather difficult times
for a year or so. No new chapters have been added in the past year, but there have been
several inquiries from various campuses.

The annual meeting in Anderson was most worthwhile for the members who were
present. It is regrettable that not all chapters were represented. We have attempted to
encourage attendance both by student and faculty members of the organization, for we
believe there is must benefit to be derived from the convention. This benefit isincreased
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as larger numbers attend, for a high point is always the opportunity to meet like-minded
persons from other campuses throughout the country. The National Council voted again
to underwrite a portion of the expenses of chapter representatives to the 1961 convention
at Stevens Point, Wisconsin. Details are itemized in the minutes to be found elsewhere
in this issue. We wish to encourage each and every chapter to give serious consideration
to sending representatives to the convention next April. An importantpart of the program
is always the student papers, and it is not too early for students and faculty members
alike to be thinking of material which may be presented before the convention.

It was decided at the Anderson meeting to create a Sigma Zeta Honor Award, to be
presented at the annual meeting to one member of each chapter. This signal honor is to
be presented by the National Councilto achapter representative selected by eachchapter.
You will be receiving further information concerning this award and the requirements to
be considered in choosing the recipientof the award. An attractive key hasbeen designed

by the L. G. Balfour Company, the official jeweler, and is presently in the process of
manufacture.

After much consideration and negotiation, the National Council decided to grantthe
contract forSigma Zeta jewelry to the Balfour Company forthe coming year. This action
was ratified by the chapters represented at Anderson. The chiefeffect so far asindividual
members of Sigma. Zeta are concerned will be a marked decreasein the price of keysand
pins, but with no decrease in quality. We hope that you will be pleased with the new
arrangement. Price lists, order blanks, and instructions regarding engraving are being
sent to each chapter. As has been done in the past, orders will be sent to the national
office with remittancein full. The jewelry orders will be promptly shipped by the jeweler
directly to the chapter.

Prices for jewelry currently available are as follows. All prices include the federal
excise tax.

Small key $ 4.25
Small key -pin with clasp $ 5.00
Large key $ 6.00
Large key-pin with clasp $ 7.00
Associate member pin $ 1.00

These pins are of the quality and weight which has in the past been described as "full
weight”. The initials, chapter, and class of the purchaser will be engraved on the reverse
of the key without additional charge. The design of our key is a most attractive one.
We trust that many of you will wish to wear one with pride.

My appreciation for the assistance and suggestions of Prof. Faust duringthe past year

has been expressed. In addition my personal thanks go to the other members of the
National Council.
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secretaries, treasurers, and faculty advisors of the various chapters

The presidents, : s chapter
the national office maintains contact with the vidua
are the persons through whom o have so grac-

11 of these persons
members of the Society. I am deeply grateful to a I
fously answered letters, filled out forms as promptly as possible, returned information

and names and addresses, and helped in so many ways. without your cooperation the
work of the Recorder-Treasurer would be almost impossible.

Best wishes to eachand every member of Sigma Zeta as you continue to pursue your

academic or other career.

Duane E. Deal
National Recorder~Treasurer
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FOUNDERS' DAY CUP AWARD PRESENTATION

The Founders Cup was established to "encourage and recognize chapter scholarship
and related activities, as contrasted to individual achievements. This trophy is the gift
of the three foundersof the organization at Shurtleff College in 1925; E. E. List, professor
of biology and geology from 1923-46; J. Ellis Powell, professor of mathematics, 1924 -
26; and Ralph K. Carleton, professor of chemistry, 1923-31.

The cup was first presented to the society at the 1947 conclave, through P. D.
Edwards, chairman of the Founders Cup Award Committee, representing the donors.

The award is made annually at the conclave and is held by the recipient chapter for
one year; this chapter is not eligible to receive the award for the succeeding year.

Although the donors left the manner of determining the winner of the award to the
society, they approved the following basis forselection of the chapter as suggested by the
committee: first, the worth of student papers presented before the conclave; second,
chapter achievements on the home campus, as well as the number and scholarly quality
of programs presented at chapter meetings.

The initial award of the Founders Cup was made in 1947 to EPSILON Chapter at
Otterbein College. Since then, the Cup has been awarded to ZETA Chapter in 1948,
XI in 1949, ALPHA in 1950, UPSILON in 1951, MU in 1952, SIGMA in 1953, TAU in
1954, PI in 1955, KAPPA in 1956, and PI (for the second time) in 1957, TAU in 1988,
XI in 1959 and SIGMA in 1960.

Miss Mamie Louie of Sigma Chapter receiving Founder's Day
Cup Award from Clinton Pp. Fuelling, Xi, Chapter

Congratulations to Sigma Chapter for a job well done, and a year full of interesting

activities. Some of the activities i . .
follows: es In which Sigma Chapter engaged last year are as

;. g:cv. :llggz - ipons:red Assembly speaker from Notre Dame, "Trends in Science"”
. . - Attended Texas Academy of Science Collegiat
vention held in Austin, d Blace Academ)’ con-

3. Feb. 1960 - Held Scienc i
o € Fair for four elementary schools, topic, "Atoms and
4. March 1960 - Four Sigma Zeta members with a faculty member attended a

researc COllfeIellce at e€xas versit $§ llSOled by the atlotlal clence
» N S 1

5. April 1960 - Observed Cancer week i
with films, posters, exhibit :
speaker, Dr. Alfred Todd. 7 " ead nmembly
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CHAPTER STATISTICS FOR CHAPTERS REPORTING, MAY 1960

Name of

come o Institution Location Active Associate Faculty
p Members Members
Beta McKendree College Lebonon, I11. 4 5 3
Gamma Medical College of Virginia Richmond, Va. 70 0 0
Delta Missouri State Teachers College Kirksville, Mo, 20 2 3
Epsilon Otterbein College Westerville, Ohio 41 4 10
Zeta Wisconsin State College Stevens Point, Wis. 26 16 6
Kappa Westem Illinois University Macomb, I11. 16 23 8
Xi Ball State Teachers College Muncie, Indiana 44 0 37
Pi Millikan University Decatur, Il1. 4 7 6
Rho Indiana Central College Indianapolis 27, Ind. 8 217 5
Sigma Our Lady of the Lake College San Antonio 7, Texas 12 5 1
Tau East Stroudsburg State College East Stroudsburg, Pa. 19 2 2
Upsilon Anderson College Anderson, Indiana 14 7 7
Phi Eureka College Eureka, 111, 7 9 4
Psi Central Mo. State College Warrensburg, Mo. 22 8 3

Faculty Sponsor
President

Vice President
Secretary
Treasurer
Reporting for-
Chapter Activities,
Sponsored - Took
part in-

Faculty Sponsor
President
Vice President
Secretary
Treasurer
Reporting for-
Chapter Activities,
Sponsored, Took
part in-

Chapter Statistics Continued

Beta Gama

Prof. Fleming Dr. Warren E. Weaver

Kay Linder

Max Allen
Charles Kownka
Alana Cains
1960-61

Rod Elliott
Don Gizzard
Sally Rhodes

Miss Douglas Gatewood

1960-61

Banquet, Initiation of New
Members

Student Government, Religious Life,
Guest Speakers in Science, Worked
with Local High School Science Club.
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Epsilon Zeta

Prof. James H. McCloy Prof. Gilbert W. Faust
David Duver Charles Richards

Sara Elberfeld LeRoy Ferries

Bernice Glorm Gilbert W. Faust
Orvis Wells Gilbert W. Faust
1960-61 1960-61

Picnic, Speakers, Regional
Wisconsin Science Fair.

Banquet, Films, Picnic, Speakers,
Science Fair, Special Banquet
Honoring Prof. McCloy who is retiring.

Delta

Prof. Eugene Smith
Vern Wolfmeyer
Larry Dale Porter

L. Mitchell Magruder
L. Mitchell Magruder
1960-61

Science Films, Science
Speakers, Guides on
Senior Day, Field Trips

Kappa

Dr. Bergstrom
Sue Clark
Julian Sparrow
Marcia Towell
Lois Thompson
1960-61

Picnics, Speakers




Faculty Sponsor
President

Vice President
Secretary
Treasurer
Reporting for-
Chapter Activities,
Sponsored, took
part in-

Faculty Sponsor
President

Vice President
Secretary
Treasurer
Reporting for-
Chapter activities,
Sponsored - took
part in-

~

Chapter Statistics Continued

Xi

Dr. Thomas R. Mertens
Gordon T. Lewis

Edgar Lucas

Shiela Armington
Thomas R. Mertens
1960-61

Sigma Xi lectures from I. U, ; Panel
disc. "Employment for Science and
Math majors”.

P Rho
Dr. James Drenan Dr. Brooker and Dr. Zimmerman
Fran Sager Gerald Sipes
David Troutman Richard Carlson

Clifford Cox
Clifford Cox

1960-61

Pauline Milhouse

Pauline Milhouse
?

Films, Demonstrations by faculty Banquet, Films,

.‘O..‘.i.'..i“t'.‘t'i*ttt.tt.

Sigma

Sister Mary Hilary
Mamie Louie
Mary Anne Dillon
Carole Ann Poper
Mary Ann Brown
1960-61

Speakers, Texas Academy of Science
Held Science Fair for Elementary
schools, Attended research Conf. at
Texas Univ., Observed Cancer Week,
Coop. Audubon Screen Tours.

Speakers

Tau Upsilon
Dr. William G. Moore Dr. Zylpha Hurlbut
John Chick Stanley Kirkpatrick
Stanley-Mick Riley Adams
Lillian Brewster Batrbara Shields
Joan Lozo Dr. Zylpha Hurlbut

? 1960-61
Banquet, Slides, Picnic, Banquet, Conducted
Speakers National Convention 1960

_.EEN

Faculty Sponsor
President

Vice President
Secretary
Treasurer
Reporting for-
Sponsored - took
part in -

Chapter Statistics Continued

Phi_
Prof. L. Charnock
Phoebe Umphress
Richard Stubblefield
Alvin Clausen
Alvin Clausen
1960-61

Films, Picnic, Speakers

_Psi
Prof. Ray Holland
Shirley Ehrhardt
Daniel Duffy
Elmer Branstetter
Ki Surk Suh
1960-61

Films, Speakers
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Report from the National Editor:

Iam grateful to each of you who responded to the call for material for the Sigma
Zetan. Your replies were prompt and arrived in ample time to permit publication of
the Sigma Zetan during the Summer lull.

It is hoped that a news letter might be compiled and sent to the chapters about the
first of March 1961. For that reason I shall contact the Chapters about the middle of
January for news covering June 1960 to January 1961. This will be a chit-chat type of
tabloid. The success of this paper will depend on your response to make it newsy.

Any suggestions you might have to improve the Sigma Zetan will be appreciated.
My address for this year is:

Le Moyne College, Memphis 6, Tenn.
Again, I want to say thank you for your cooperation.
Sincerely,

John A. Buehler
National Editor







