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The application of Xerography is unlimited. At the present time the
process is being developed by Battelle Memorial Institute in Columbus,
Ohio; Halloid Corporation, of Rochester, New York; The U. S. Army
Signal Corps and The U.S. Army Air Corps. Greatest credit is due to
Dr. R. M. Shaffert of Battzlle Memorial Institute and his assistants, for
they have developed xerography to what it is today, an up and coming
competitor to photography. The first practica? application of xerography
was introduced last December by the Haloid Corporation in its Xero X
Printer. The printer copies and reproduces one side of a printed page in
less than one minute.

In its present state xerography produces prints with excessive con-
trasts, therefore it is not likely to compete very soon in the field of art
and portrait photographyv. Its first applications will be to the copying of
documents and drawings, where it will compete with blueprints, photo-
stats and possibly even with the stenographer’s carbon.

THE HEART

hy Velma Magee
Alpha Chapter, Shurtleff College, Alton, Illinois

The average rate of the heart beat is seventy times per minute. The
pulse is caused by the contraction and expansion of the artery walls,
paralleling the heart beat. Heart-like organs go far down in the scale of
life. The heart is situated on the left side of the breast bone, and re-
sembles a pear with the stem end pointing downward. The size of the
heart is approximately five inches from top to bottom and three and one
half inches wide. The weight varies between nine and eleven ounces.
The funection of the heart is circulation of blood. The heart wall is made
of three coats—pericardium, myocardium, and the endocardium. It is
divided into two auricles and two ventricles. The ventricles act as a con-
tracting chamber, and the auricles as receiving chambers; valves prevent
the backward flow of hlood. Disease of the heart is cansed by overwork
or infection. Infection affects the lining of the heart and the valves often
resulting in serious damage.

METHODS FOR CLEARING AND STAINING
SMALL VERTEBRATES “IN TOTG”

P’resented by Cecilia Goodwin
Sigma Chapter, Our Lady of the Lake College

The clearing and staining of tissues for the preparation of micro-
scopic slide is an old and familiar process. More recent in this type of
work, however, is the preparation of small vertebrates in whole mounts.
Specimens of this tvpe have two major uses; after being cleared and
stained; they may be sectioned for microscopic slides or they may be used
for the anatomical study of skeletal and other structures. This latter use
is by far the more important.
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Various methods have been used in these preparations. I will attempt
to explain one with which T have had a little experience. It is the Schultz
technique.

The steps in the procedure paralled those used in staining tissues for
microscopic study.

The killing and fixing of the specimen is very important; for if this
is done improperly, the entire process would be ruined by the uneven
penetration of the solution into the tissue. The killing and fixing should
be done rapidly hecause on standing certain cells disintegrate, and by so
doing would not absorb the solutions as would the more perfect cells. It
is very important that in killing no chemicals be used which will react
with the tissues. If the animal be large, natural or illuminating gas may
be used. If small, it is quite convenient to drown the animal in a 759
solution of ethyl alcohol.

The next step, fixing, aims to preserve the original structure of the
cells as nearly as possible. Various solutions such as Zenker's fluid, and
formaldehyde have been used. For these specimens, however, 75%
alcohol is the best fixative. Should formaldehyde or a solution containing
picric acid, such as Zenker’s, be used, the specimen must be thoroughly
washed for a period of twenty-four hours in running water, water with a
low percent of alcohol or an alcohol solution, before proceeding further,
since both formaldehyde and picric acid will interfere with the clearing
process later, if not wholly removed.

After thoroughly fixing, a process which may require from a few
hours to ten days or two weeks, depending upon the size of the specimen,
one proceeds with the bleaching.

At this point, large speciments should be hemisected to assure com-
plete penetration of all cells, and to enable the clearing process to be as
effective as possible.

A 10 per cent solution of 3% commercial hydrogen peroxide is used
for this process. It is very important that all pigmentation be removed
if perfect clearing is desired later on. Again, the length of time required
will depend upon the amount of pigmentation present. The solutions
should be changed frequently. It may be strengthened somewhat in the
case of firm specimens with stubborn pigments or one may use a chlorine
solution. This solution can easily be made from KCl placed in a test
tube to which a few drops of HCI are added. When the fumes come off
heavily, add 70/ alcohol to fill the test tube.

After sufficient bleaching, one may go on with the hardening. Ethyl
aleohol, again, is the best hardening agent. The process is carried out by
running the speciment through a series of percent solutions, namely 35,
50, 75, 85, 90, 100. Thorough hardening is a very important process and
may, in a later step, result in the disintegration of delicate specimens, if
not completed properly.
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The clearing process which follows is a most crucial one. As was
said in some unpublished data by Jack Bernard, an expert in this type
of work. “If the specimen disintegrates, try again with a weaker solution
of KOH.” Having no such bad luck we proceeded with the process.

A solution of KOH, no stronger than 49/, is used. It is well to begin
with a one percent and while carefully observing the specimens, increase
the percent according to how rapidly clearing takes place. Since the pur-
pose of clearing, at this step, is to enable one to determine whether or not
the bones are absorbing the stain, it is not essential that the entire speci-
men he cleared. Clearing of the extremities will suffice.

The best staining is done with Alizarin red S (alizarin sodium sul-
fonate. To do this the specimen is placed in a 1% KOH solution to
which sufficient stain has been added to render the solution a purple color,
but still transparent. Sufficient staining has been done when the bones,
clearly visible in the extremities, have taken on the color of the stain.
As the bones absorb the stain, the solution itself should become a lighter
pink. If the solution is completely cleared of the pink before the bones
are colored replace it with a new solution. As the bones are stained, the
tissue also absorbs a certain amount of the stain. To remove this, the
specimen is placed in a solution of 30 per cent glycerin, 69 per cent water,
and 1 per cent KOH.

The final clearing and preserving may be done in one of two ways.
Should the glycerin method be used, one may continue to pass the speci-
mens through a series of glycerin solutions, such as 35, 50, 75, 85, 95, 100
percent, leaving in each until the specimen is thoroughly impregnated.
The specimen may then be preserved in a 1009 glycerin to which thymol,
a preservative, has been added. This method is not preferred, however,
since it does not clear very thoroughly.

The methyl salicylate method is much more desirable. Since methyl
salicylate is not miscible with water, as is glycerin, a dehydrating process
is necessary before the final clearing and preserving. This is done again
with ethyl alcohol. The specimen is taken once more through the usual
series of 35, 50, 75, 85, 95, and 100% alcohol, and is left in each sufficiently
long to ensure complete impregnation. Total dehydration is of absolute
importance, since even the slightest amount of water precipitates in the
tissues in the presence of methyl salicylate. We rendered our alcohol
absolute by absorbing out the last vestiges of water with dehydrated
copper sulfate. One student started adding both alcohol and copper sulfate
to the specimen with a somewhat disastrous result since the copper sulfate
also precipitated in the tissues.

When dehydration has been completed, the specimen is run through
a series of methyl salicylate percent solutions in which the diluting ma-
terial is absolute aleohol. The series is as follows : 35% methyl salicylate
65 percent alcohol; 50-50; 75-25; 85-15; 95-5; and 100%¢ methyl salicylate.

) Af’ger removing all of the bubbles from the specimen with a hypoder-
mic syringe needle, the specimen is ready for mounting.
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NEWS FROM

Alpha Chapter
Shurtieff College
Alton, Ilinois

Dear Editor:

ALPHA Chapter has succeeded
in its determined effort to carry
on its work without the assess-
ment of local dues. The Kampus
Karnival Klassic gave us our first
opportunity. Ralph Morrison and
I turned advertising salesmen
overnight. In return for spot ad-
vertising the local business men
gave our chapter marchandise and
food. The first “donation” was «
freezer full of ice cream from Noll
Baking and Ice Cream Co. Others
included a fruit basket, a ham, a
pearl necklace, a sweater, cor-
sages, ete. Having gathered our
prizes, we then figured out a way
of “giving them away” for a price.
A ‘“penny pitch” idea bloomed
forth. With a purchase of ten
circular disks the contestant would
attempt to skillfully pile up points.
Regardless of the score, the con-
testant received a cup of ice-
cream. The prizes were distri-
buted to those with highest points
at the close of the Karnival. The
treasury was bulging at the seams.

Having solved our financial pro-
blems we then turned to the ful-
fillment of our organizational ob-
jectives, mainly, the advancement
of science. Our vice president,
Ralph Morrison, took on the task
of arranging for interesting field

" trips for the science students at

Shurtleff College. Our visits in-
cluded Owens Illinois Glass Co.;
McDonnell Aireraft Corporation,
Chevrolet Assembly Plant; Wash-
ington University (Cyelotron and
Graduate Laboratories); Lincoln-
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Mercury Plant; Alton Boxboard
Co.; Occident Flour Mills, and
Western Cartridge Co. These trips
have shown us how our book know-
ledge can be effectively transfer-
ed to a form of practical applica-
ticn in supplying our everyday
needs.

ALPHA Chapter has also un-
dertaken a project of featuring
movie shorts about science and in-
dustry. The entire student body
is invited to attend the showings.
Some of the titles included on the
program were: The Making of
(ilass, Lever Age, Bridging San
Francisco Bay, 10,000 feet Deep,
Lake Carrier, Birth of an Oil
Field. Parasite, Phantom, and Lit-
tle Henry.

We have felt a need for an Edi-
tor, and have provided for the
election of an Editor this year.
In the past Norman Showers, Vel-
ma Magee, June Freeman and I
have taken on the task of writing
of articles for publication. We
had always placed spot articles in
the “Pioneer”, but this semester
we have arranged for a regular
column called The Sigma Zetan,
which shall continue as long as
ALPHA Chapter is active.

On February 23, 1950, Henry
Romanko, Nick Vicoli, Ralph Mor-
rison and Bob Schopfer were
cguests of Beta Chapter at McKen-
dree College, Lebanon, Illinois. The
ALPHA Chapter members enjoy-
ed a wonderful meal at the college.
After the dinner the Beta Chapter
members escorted our group
through the Science Departments.
We then witnessed a superb basket
ball game: Shurtleff vs. McKen-
dree. (We wonj.
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To keep our group physically fit,
we have organized a bowling team
called the “Sigma Zetans, Scienti-
fic Bowlers”. An admixture of
academic and social events will
keep interest high in our group.
More will be heard of this team
in the future.

On March 16, 1950, five mem-
bers of ALPHA Chapter were the
guests of the Monticello College
Science Club (all girl school). The
members attending were W. O.
Crane, Henry Romanko, Ralph
Morrison, Nick Vicoli and Norman
Showers. Dr. Dohn, head of the
U.S. Chemergy Department at
Peoria, Illinois was the main
speaker. His topic was “Chem-
ergy at Work”. After the dinner
the Science Club officers escorted
the ALPHA Chapter members
through the school (for a study
of curves and form, mathematical,
that is.)

On April 12, 1950 and initiation
banquet was held in the cafeteria
annex, Tolman Hall. The follow-
ing were elected to active mem-
bership: William J. Schneider,
Wood River; Richard C. O’Hara,
Alton; Velma Magee, Roxana; and
Forrest Austin, Jr., Alton. Those
elected to associate membership
are Robert E. Bockstruck, Alton;
James E. Noeth, Alhambra; Ed-
win Short, New Berlin; Elizabeth
A. Larson, Decatur; and Earl
Schmidt, Alton. This is our first
year in accepting associate mem-
bers. We feel that this is a good
policy and is conducive to perman-
ence and interest in Sigma Zeta.
Time is dynamic. The more years
they can spend actively with the
group, the better for the individual
and the group. We can attribute
1much of our success in staging the
Conclave this year to the associate

members of our chapter and the
recently elected active members..

The events during the Conclave
will probably be covered by the
reports of the special committees
and I will therefore not cover
that part of our activity in this
report.

To reward our members who
helped make the Conclave a suc-
cess, an informal dinner was held
at Wood River, May 19, 1950.
Nick Vicoli, our recorder-treasur-
er, informed the group that they
need not reach for their wallets
for he came well prepared to “take
care of the bill”. A short business
meeting followed to elect officers
for the new year. They are Richard
C. O’Hara, president; Jerry Sch-
nieder, vice president; Velma Ma-
gee, recorder-treasurer; and June
Freeman, editor. A confirmation
vote by those members not able to
attend will follow.

As soon as the manufacturer
sends us the Sigma Zeta decalo-
manias we shall forward them on
to Stevens Point, Wisconsin to
have Mr. Faust distribute them.
We are sorry for the delay.

Writing this letter is probably
one of my last official duties that
I can perform for ALPHA Chap-
ter. It has been a wonderful ex-
perience for me to take part in all
the activities of the chapter. I
want to thank all chapters for
the wonderful response at the 1950
Conclave. I hope each succeeding
vear brings forth a bigger and bet-
ter Conclave.

Sincerely,

Henry Romanko
President, ALLPHA Chapter
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Xi Chapter
Ball State Teachers College
Muncie, Indiana

Dear Editor:

We are planning to send a large
delegation of students and faculty
members to the Conclave at Shurt-
leff College. At least four, and
possibly five, papers will be pre-
sented by Xi members. During
the school year we have devoted
two of our regular meetings to
discussions of student papers. For
our April meeting we will hold
an initiation for a few new mem-
bers. The annual picnic in May
will round out our year’s program.

Sincerely yours,
Charles Brumfiel
Recorder-Treasurer

O

Mu Chapter
Mankato State Teachers College
Mankato, Minnesota

Dear Editor:

In November the college had a
charity carnival in which Sigma
Zeta took part in the activities
to help raise money for the
W.S.S.F.

On February 14, the Mu Chap-
ter of Sigma Zeta had their annual
banquet in collaboration with the
Science Club of M. S. T. C. Dr.
Von Dracek of Mankato spoke on
current drugs and their uses.

Senior Visitation Day was held
on April 17. Members of Sigma
Zeta helped with the demonstra-
tions in the science and mathe-
matics departments.

Students who met the require-
ments for active membership in
the Mu Chapter at the end of the
winter quarter were: Ronald Wen-

berg, Willis Unke, Thomas Starks,
Charles Rehwaldt, Wayne Nelson,
Joseph Kieninger, Robert Graham,
Winston Grundemeier, John
Brandenburg and Calvin Berman.

Annual election of officers was
held April 6. Gordon Pierce, John
Brandenburg, Willis Unke, and
Joe Kienniger were elected Mas-
ter Scientist, Vice Master Scient-
ist, Secretary-Treasurer and Edi-
tor-Historian respectively. These
officers were chosen delegates to
the National Conclave at Alton,
I11.

Sincerely,
Isabelle Schulz,
Editor-Historian

Nu Chapter
Northern Illinois State Teachers College
DeKalb, Illinois

Dear Editor:

Nu chapter  members of
N.I.S.T.C. opened their year’s acti-
vities with busy preparations for
homecoming and their decorated
car, the theme of which centered
around the books of the national
emblem in a parade theme, “Look-
ing Forward”.

When the last echoes of this
annual event subsided, we began
work on plans for the High School
Field Day. The high schools of
tewns neighboring DeKalb will be
invited to prepare exhibits to be
displayed at the college, where
they will be judged and awarded
prizes. As yet we are still gather-
ing information on its operatio‘n,
but we hope that this event will
foster greater interest in achieve-
ment in science and mathematics
on the secondary school level.

Reports were presented at our
first meeting of the great success
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of the science huilding open house
which the Nu chapter members
sponsored in Mayv. Members re-
ported that facultv members, stu-
dents, and townspeople had com-
plimented the group on the excel-
lent displays of the physies, chem-
istry, Dbiological science, and
mathematics departments, all or-
ganized into an open house by our
chapter. This event has become
an important one in our school
calendar.

Plans have also been formulated
for the coming Ira Jenks Memorial
lecture. Tach year Nu chapter
sponsors a lecture of popular
science interest in memory of the
late Ira Jenks, former head of the
Physical Sczience Department of
N.I.S.T.C.

All  together these activities
make the outlook for Nu chapter
a busy and illustrious one.

Sincerely,

Elise E. Singer

Acting Secretary
(Editor’s Note—This item was re-
ceived too late for the Decembear
issue).

Nu Chapter
Neorthern Hlinois State Techers College
Deltaib, Ilinois

Dear FEditor:

This year of ’49-’50 has been an
eventful one for us here at North-
ern THinois. Since January we
have been busy planning for our
annual Ira Jenks Memorial Lec-
ture at which we presented the
naturalist, Grant Halladay, for the
second consecutive year. Our fu-
ture activities will consist of the
World Student Service Fund carni-
val here at school which we are

proud to participate in, the Junior
Academy of Science District Fair
for the lecal high schools and our
own Open House in May.

The election this spring will see
the retiement of our present offi-
cers who are—Donald Westlake,
president; Gloria Buendgen, treas-
urer; and Jean Jarva, secretary.
Dr. Howard Gould will continue
as sponsor.

Our present membership con-
gists of thirtv-four active members
and thirteen associate members.
Wea look forward to the initiation
in June of our new members but
reluctantly toward the graduation
of the many of us who will gradu-
ate. We would like to extend our
wishes for the best of luck to them
and Sigma Zeta members every-
where who will soon be starting
in their chosen careers.

Sincerely,
Jean Jarvu
Secretary

LLambhda Chapter
State Teacher’s College
Miusfield, Pennsylvania

Dear Mditor:

Lambda chapler would like to
inform National of a very active
and progressive year. The chap-
ter has increased in membership
and activity under the sponsorship
cof Doctor N. A. Schappelle, G. L.
Bartholomew and chapter officers.

During the vear the programs
for the regular monthly meetings
were presented by members of the
various departments and pro-
minent persons interested in
science. A few of the topics pre-
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sented were:

Formation of Coal in Pennsylvania
By
L. J. Langdon Department of
Geography and Geology

Interesting and Amusing Things
in Mathematics

By
S. Manfrod Lloyd Department of
Mathematics
Oddities in Chemistry
By
A. K. Sunberg Department of
Chemistry
Psychology as a Science
By
Doctor E. Seibert Department of
Psychology

Palmistry, Astrology and
Graphology
By
Mrs, Hazes, Local Lecturer
Lambda chapter had a dinner
meeting in November and has one
planned for May which wili term-
inate this years activities.

Fraternally,
Charles L. McElheny
Chapter Historian

Phi Chapter
Fureka C(ollege
Fureka, linois

Dear Editor:

The Phi chapter, in 1949-50,
has had a busy year. In Septemb-
er, the chapter roll listed six stu-
dent activities and five faculty
Sponsors. Three new actives,
Ralph Frye, a pre-medical student,
Erwin Dietrich and Elmer Gielow,
chemistry majors, were initiated
in April.

The chapter will lose six men

at the June Commencement;
Robert O. Adams, the last of the
charter members, Joseph Allovio,
Benjamin F. Brown, James Esh,
Richard Johann and Alexander S.
Kruzel.

Two meetings of the chapter
were held each month; the first
was a business meeting while the
second was a program, open to
the student body. On March 21,
a sclence demonstration was pre-
sented by the chapter at which pro-
spective members were introdue-
ed to the work and purpose of
Sigma Zeta. Two field trips were
taken during the year; the first
to the General Electric Power Sta-
tion near Pekin, Illinois, and the
other to the Engincering Exhibit
at the University of Iilinois.

The faculty sponsors as well as
the members have been busy. After
receiving his Master’s Degree at
Bradley University, Lloyd Em-
mert, a past president of the chap-
ter, returned to the College the
second semester to teach psycho-
logv. Robert C. Pugh, instructor
of history, is completing the dis-
sertation for his doctorate and will
return to the State University in
the fall for additional study. Pro-
fessor J. A. Rinker atiended the
annual meeting of the Association
of Physics Teachers held at tbe
University of Illinois earlier in
the year. S. M. McClure, national
historian of Sigma Zeta, present-
ed a paper before the geology sec-
tion of the Indiana Academy of
Seience last fall and spoke before
the earth science division of the
‘entral Association of Mathema-
tics and Science Teachers during
the Thanksgiving holidays. A re-
sume of the last paper is published
in the current issue of School
Science and Mathematics. Dr.
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L. W. H. Charnock, professor of
biology, is chairman and cor-
responding secretary of the South
African Universities Association.
He was, at the time of the Con-
clave, attending their annual mezt-
ing in Chicago. Instructor of
mathematies, Oran V. Meyers, was
married recently to Miss Ruth Ann
Odell of Champaign; they return-
ed from a honevmoon spent in
Mexico City.

Work is continuing on the chap-
ter project of marking scientific
and historical objects on the Eur-
eka campus and plans are being
developed among the new mem-
bers for obtaining additional data
and photographs of the objects in
the projects.

Respectfully submitted,
Alexander S. Kruzel
Editor.

O

Sigma Chapter
Our Lady of the Lake College
San Antonio, Texas

Dear Editor:

On January 20, members of
Sigma Chapter were host to the
San Antonio Section of the Ameri-
can Chemical Society. The meet-
ing was held in the Visual Edueca-
tion Room of the Science Hall.
Guest speaker for the occasion was

Dr. Harry Fletcher Lewis, tour
speaker for the Southwestern Sec-
tion. The subject of his paper was
“Utilization of Wood”. Dean
Lewis discussed wood wastes ana
some of the economic problems
connected therewith.

During our regular meeting in
March, Frances Cavanaugh read
a paper on Blood—its Composition
and Chemistry. High blood pres-
sure was discussed and a demon-
stration was given on how to
measure blood pressure.

At our April meeting, our spon-
sor, Sister Mary Clarence, gave us
a report of The National Meeting
of the American Chemical Society
which was held in Houston, Texas
from March 26-30 which she at-
tended. It was voted at this meet-
ing that Cecilia Goodwin and Juan-
ita Herrera be sent to Alton, to re-
present Sigma Chapter at the
National Conclave held in Alton,
111,

May 4, was the last meeting for
the year. Our secretary gave us a
summary of all the activities
carried on during the year. Miss
Juanita Herrera was elected Presi-
dent for next year. The annual
picnic at New Braunfels on May
6, closed our activities for the year.

Sincerely,
Juanita Herrera
Secretary-Treasurer



