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PROCEEDINGS

FIRST GENERAL SESSION

The eleventh aunual mecting of the American Association of Jesuil
Seicntists, Eastern States Division, was Leld at Holy Cross College, Wor
cester, Massachusetts, on August 11, 12 and 13, 1932, The General meet-
ing was called to order by Rev. (. E. Shaffrey, at 7:45 P. M. in the
Biology Lecture Hall.

The minutes of the prévious meeting were aceepted as read, The
chairman then appointed the following committees:

Committee on Resolutions:
Rev. J. M. Kelley
Rev, J. P. Merriek
Mr. A, A, Coniff

Committee on Nominations:

Rev, R, B. Sehmitt
Rev. K. J. Kolkmeyer
Rev. W, G. Logue

Father Sehmitt then made the proposal, that out of regard for the
zeal shown by the late Father George L. Coyle for the prosperity of this
Assoeiation, that each priest of the Assoeiation say one mass and cacl
scholastic one pair of beads for the repose of his soul. This proposal
met with the approval of all and was turned over as part of the husiness
of the Resolutions Committee, to the chairman of that committee,

PRESIDENTIAL ADDRESS
Human Heredity

It is much more difficult to eolleet facts in regard to human heredity
than it is in regard to laboratory animals,

Because of the length of human life investigations cannot be ear-
ried very far or followed for any morve than one or two generations
Then too, it is difficult to learn many of the facts that ave needed to
complete a study of the transmission of some e¢harvaeter. This is due fo
the facet that we must be able to ascertain those facts either from seivn:
tific records of the past and these ave very few and ave in most instances
incomplete.  Geneologies are few and these too may be lacking in the
information sought. Again it is difficult to distinguish between the
results of heredity and those produced by environment,

However the task is being gradually lightened by access fo data
whieh are Iu-i-ug"'mmstunlI‘\- collected by seientific-investigators; and also
Ly the records of public Gnstitations ‘whiel are now made with the i



tention of furnishing information useful in the study of leredity and
eugenies,

Studies indicate that the mechanism is practically the same in the
lman as in other animals and in plants. We know that the chromoso-
mal mechanism is the active agent in transmission in animals and plants,
and as we have the same ehromosomal mechanism, that is essentially the

sibme, we can well helieve that the process of transmission of eharacters

from parent to offspring follows the ne laws we find to hold for ex-
perimental animals and plants. In the human eells there arve twenty-
three pairs of aufosomes and an additional pair of X ehromosomes in the

lemale, and an additional X chromosome togeiher with a ¥ ehromosomé-

in the male. The X ehromosomes arve coneerned with the determination
of sex,

It lias heen possible to determine many of the common characters in
the human, as eye-color, color and echaracter, s well a8 defeets of structure
or abnol

dities o the funetions of organs, ete.

To consider a few of these. Eye eolor we know is due to presence of
brown pigment in the iris. It the amount of pigment is considerable the
cyes will be brown, but the color will shade off toward blue as the
amount of pigment decreases, hence hlue eye color is not an allelomorph
of hrown but rvather the absence of brown pigment. Study has shown
that brown is dominant to blue, or rather presence of the hrown pigment
is dominant fo its absence. So blue eves are due to the absence of
brown or to the presenee of it in very small amount, in the posterior layer
of the iris which shows through as blue.

Hair Color is due to stains of the medulla and cortex and to cortieal
pigment, The stains of the cortex range from yellow in flaxen hair to
ved or coppery while the addition of cortieal pigment produces chestnut.
Black hair is duc to large granules of melanin, while the lighter shades
of brown to blond are due to pigment granules which are smaller and
loss compaet.  The presence of granules is dominant to their absence.
lienee dark-haired parents may produce ehildren with dark, or golden or
redd hiir, while golden-haired pavents beget only light-haired ehildren,

Curliness of Hair. The degree of curliness in hair is due to its de-
gree of flatness, straight hairs being eylindrical. The shape of the eross-
seetion is probably due to several factors. Curley-haired and straight-
haired parents produoee an intermediate condition in the offspring,
though eurliness is generally regarded dominant. There are some cases
of eurliness which seem to be sex-linked, or possibly due to genes in the
Y chromosome.

Pigmoentation of the Skin., Tt would scem that pigmentation of the
skin is due to a blending resulting from crosses hetween more than two
allelomorphie factors.  Mullatos which are an intermediate produeed
Ly erossing the white and black races are eapable of producing children
cither fighter or darker than themselves and may oceasionally produee

-1



a ehild which is as lightly pigmented as a pure white, or as deeply black
as the negro, but in the main they produce children muceh like them-
selves, A mullato mated to a white ean only produce a child lighter ju
shade than himself, and mated to a negro only one darker than himself

Albinism is a congenital inability to form pigment, hence the white
hair and skin and the pink eyes, The color of the skin is due o the
hacemaglobin of the bicod. The eyes are pink beeause the pigment of the
iris is absent and the blood shows through.

Albinism is a simple recessive, henee it ean be transmitied ounly by
albinos or by heterozygous individuals. IHeterozygous parents have o
good chance of producing normal childven, for one of four may he whal
Iy free from the defeet and fifty per cent only carriers,

Struetural defeets of the hands and feet ave clearly hereditary, Poly-
dactylism, which is an increase in the number of fingers or toes, usually
the presence of ome extra digit; Syndaetyly, webbed fingers or toes:
Brachydaetyly, the absence of one phalanx in fingers or toes; all are
dominants and earried on the autosomes, as is svmphalangism which is
i body union of two phalanges giving stiff fingers,

There was a John Talbot, First Earl of Shrewsbury, who had stiff
fingers. He was killed in battle in 1453 near Bordeaux by having lis
skull erushed after his leg was broken. He was buried in Shrowshury
Cathedral. Recent alterations made it necessary to move the body which
was casily identificd by the erushed skull, hroken leg and stiff fingers,
the work of moving the body being in charge of a descendant of the
14th generation who also has stiff fingers.

A case is reported from Norway in which paternity was established
by the fact that a ehild was born with webbed fingers, and the mother
was normal and hence the child got the dominant determiner from his
father. There was but one such individual in that part of the country
and hie was the aceused, and he was deelared the father.

Armlessuess is known to behave as a dominant in some families,
Harelip behaves as a pure recessive, though it is by some authors elassed
as a dominant. Dwarfness with short stout limbs is a dominant, while
the condition in which the individual is normally proportioned is reees-
sive.  There arve certain physiological characters whiel are inherited
according to Mendelian Laws., An interesting one of these is that of
blood group. We know the practical importance of this in the transfu-
sion of Dblood. There are in the blood certain substances which are
known as aggluting which under certain cireumstances canse the elump:
ing of the corpuseles of the donor of blood. There are four recognizel
groups, I, T1, TIT, TV. Studies of their inheritance have led to two by
potheses, one holding that the type is due to the aetion of two pairs of
factors, while another postulates three. In both cases two agglutining
are postulated and designated A and B. Bloods of group I will agghv
tinate those of all other groups. Those of IT will agglutinate ouly thos:



of HE and IV, and these of IIT will agglutinate those of 11 and IV,
while bloods of group IV have no agglutinating powers. The faet that
the blood type is inherited has been made use of in determining blood
relationships, or better nonrelationship. Disputed parentage is some-
times eleared up by determining the tvpe of the blood of the child and
of the mother and the supposed father. If the ehild has an agglutinin
which is not to be found in the mother's blood, then it reeeived it from
the father. If the supposed father lacks that agglutinin he is not the
father of the child. If he has if) that faet is c¢onelusive evidence that
hie is the father, for any man with the agglutinin eould give the child
the type of blood.

The condition of left-handedness is found in families and though it
seems to be an inherited eondition knowledge of its inheritance is too
little to allow any definite statement in regard to it

Twinning is known to oceur in certain familics, If twins are iden-
tical they must result from the splitting of a single ovum and are of the

sume sex, while fraternal twins result from two separate ovulations and
fertilization of two separate ova. Maultiple ovulation is of course on
the part of the mother, Some cases of multiple instances, 9 in one case,
of successive twin births of individuals of opposite sexes, cannot well be
explained, for the inheritance if there is any wonld seem to be on the
father's side, while we know that multiple ovulation on the part of the
mother is necessary. A ecase of this kind is seen in fig. 111, p. 277, Lind-

Say.

Congenital Deaf-Mutism may be due to a number of causes, and it is
to be distinguished from acquired condition. It seems quite elear that in
wany ecases it is inherited as a pure recessive, hut there are ecases in
which it seems to be inherited as a dominant. This is possible, for in the
one ease the condition mayv be due to the lack of development of the ner-
vous elements in the organ of Corti, while in another it might be due
te the eellular elements or pillars that bave failed to develop. In either
ease complete deafness would result,

Fortunately most diseases which are inherifable are recessives and
henee not so often transmitted. They follow the autosomes in most
easos,  This is true of such diseases as epilepsy, feeblemindedness, in-
sanity of eertain types, multiple sclerosis, Meniere's disease, chorea or
St. Vitus Danee, deafness due to selerosis of the middle ear, and others,

However some very sevious conditions are dominant such as Hunt-
ington’s clhiore which terminates in insanity and death. Tt never appears
until about middle life and depending upon whether the individual is
homozygous or heterozygous for the defect all or half of his offspring
will inherit the disease. The same is true of muscular afrophy of the
general tyvpe, not Gowers. Then too, heredity eataract, degeneration of
the pigment of the retina, glaucoma, displaced lens, and sicle-eell
anaemia all are dominants and travel on the autosomes. Diabetes and
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cancer are questionably hereditary. Haemophilia, colorblindness, nigh
blindness and optic neuritis are all recessives but they travel on the X
chromosomes, and arve henee what we know as sex-linked eharaetors,

Human heredity is important for study beeause of the good that may e
accomplished but there is here a very great danger that the study may
lead to the enactment of eugenic laws faking from man his natural
rights while aiming to accomplish something for the race whiel will ye:
quire centuries of generations, and then meet with disappointing resulis

FINAL GENERAL SESSION

On Saturday, August 13th, at 10:30 A. M., the final gencral sessi
wis held in the Chemistry Leeture Hall,

The reports of the seeretaries of the different scetions showed that
the following officers had been elected for the coming year:—

Biology: Chairman, Rev, Charles A. Berger
Seeretary, Mr, Arthur A. Coniff

Chemistryv: Chairman, Rev. Franeis W. Power
Seeretary, Mr. Anthony L. Ecker

Mathematies: Chairman, Rev. Joseph P. Merrick
Secretary, Mr. J. Austin Devenny

Physies: Chairman, Rev. William G. Logue
Seeretary, Mr. Lincoln J. Walsh

Then followed the report of the Committee on Resolutions. Father
Joseph M. Kelley read the following resolutions:

The American Association of Jesuit Scientists, Eastern States Divie
sion, in the eleventh annual mecting at Holy Cross College adopts the
tollowing resolutions: :

Be it resolved:
1)  That the Association expresses to the very reverend Pathers Pro-
vineial deep appreeiation of their continued support and encour:
agement given to the Assoeiation,

2) That the Association sineerely thanks Rev. Fr. Rector and lis as
sistants for the hospitality extended to the Association in this
meeting.

3)  That the Association, as a mark of appreciation of the long and
unfailing devotion of Fr. Brock to the development of the Assoein
tion, convey to him a message of sympathy in the illuess which
keeps him from attending this meeting and a hope that future
meetings will find him among us in renewed health.
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4) That in accordance with a resolution adopted in the opening ses-
sion of this meeting a memorial mass Le said for Father George
L. Coyle by cach priest who is a member of the Association, and
one Holy Communion and one paiv of beads be offered up for the
same intention by the non-priests, in token of esteem of pur dis-
tinguishied member; and also that o copy of this seetion of the
resolutions be sent to Fr. Coyle's sister.

5) That the Scerctary be instructed to present a copy of these
resolutions to Rev, Fr, Reetor and the others named herein,

The motion, that the resolutions be aceepted, was made by Ir.

Power, seconded by My, Qavioll, and adopted by a unanimous vote.

The eleetion of officers for the coming year followed, Father Joseph
J. Bullivan was elected President of the Assoecintion, and Mr. Lincoln J.
Walsh was elected Secrctary.

The meeting was then given over to a general (diseussion,

It was proposed that the 1933 mecting be held at Chieago. In the
disenssion whiel followed, numerous advantages were urged, and in par-
ticular the possibility of hoelding our mecting in eonjunction with the
meeting of the Western States Division of Jesuit Seientists,  Finally, Fr.
Brown made the motion that the President of the Eastern Division get
in touel with the President of the Western Division, in order to deter-
mine definitely whether or not the meeting be held in Chieago. This mo-
tion was seconded by Fr. Lyneh and accepted by the unanimous vote of
the members.

At the request of one of the members, Fr, Shaffrey then gave a brief
cxplanation of the “Aptitude Test”, telling of its purpose, of its advan-
tages, and of the results obtained hy it

All thie business of the general gathering having been eoneluded; the
motion for adjourning was made, scconded and unanimonsly earried.

At the meeting of the Execeutive Committee, Father Richard B.
Schmitt was reappointed Editor of the BULLETIN,

The following members were admitted to the Association:
NEW MEMBERS

Rev., Bdward M. Crotty, 8. J., St. Peters College
Rev. Thomas J. Smith, 8.0, Weston College

Me. Thomas A. Brophy, 8. J., Gonzaga High Sehool
Mr. Edward A, Callahan, 8. .J., Holy ('ross College
My, William V, Cummings, 8. J., Ateneo de Manila
Mr. J. Austin Devenny, 8. J., Boston College

Me, Thomas A, Duross, S..J., Woodstock College
Mr. Franeis X. Flood, S.J., Loyola College

Mr. Armand J, Guicheteau, 8. J., Atenco de Manila

1



Mr, William L. Kelleher, S. J., Holy Cress College

Mr,
Mr.
Mr.

Joseph P. Lynch, 8. J., St. Joseph's College

Philip H. MeGrath, 8. J,, Georgetown University
Francis G, Reed, 8. J.,

Brooklyn Preparatory School

following members of the Association were present:
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RESEARCH PROBLEMS IN ANIMAL BEHAVIOR

(Abstract)
Rev, Jonx A, Frsca, 8.

We do uot possess degrees from recognized universitivs.  There re-
mains only our work asoan index of cur worth and ability. But, unless our
work is published, even those within fhe Socicty will have only a general,
hearsay appreciation of our ating: those outside of the Society will know
e oven less, To be worthwhile publishing ooy work should De of o researel
character.

The ease with which many of the Protozoa can be cultured and
kept on hand the yvear around, the simplicity of the equipment needed for
their study, the many unsolved problems they present in their life-
histories, their structure and fheir physiology, the intimate bearing this
study has on the guestion of vitalism, make these organisms preeminent-

Iv suited for study by Ours.

A number of definite problems were presented,

e

HERITABLE AND NON-HERITABLE VARIATIONS

(Abstract)
Josern G, KEEGAN, Sl

Introductory

Variations which arise so often to confute the predietions based

on the laws of desceent must bhe studicd and corvelated before we can

complete our knowledge of heredity in action. Can
Why do they sometimes fail to maintain then-

variations bhe ad-
vimtageously perpetuated?
selves in the genetic apparatus? To this problem is closely allied the ques:
tion of inheritance of acquired chiaracteristics,
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Discussion
1. Variations
i. Definition
An exceeption to the formula that ‘like produces like',
il. Classification of variations
a. morphologieal, physiological and psychological
h. single and multiple
¢. continnous and discontinuous
d. hieritable and non-inherited
iii, Modification vs. Mutation
De Vreies and the ‘Mutatioustheorie’
iv., Methods of studyving variations
The genetie approach
The extological inquiry
v. Value of Mutations limited
Great care to be used in assigning origin
Many arve ill snited for survival
Laboratory conditions often foster weak strains whieh wounld

succumb under ordinary rigor

2. Inheritanee of Acquired Characteristies

i. Need of an unhiased inguiry
Adherents frequently have a ease to urge
Opponents think the theory intrinsieally absurd
ii., The problem defined and appraised
ill. Weismann and the arguments against the theory
Statement and evaluation of these arguments
Validity of Weismann's argnments in the present state of
geneties,
iv. The case for the afirmative
Kammerer's conelusions were ‘too conclusive’,
Result has been reflected in the suspicion tlhat greets cach
new proponent,
Some recent findings and their probable value.
v. Present status of the question
The theory has not heen positively disproved; but

The ascendancy scems to be with the opposition.
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SEGREGATION AND INDEPENDENT ASSORTMENT

(Abstract)
Jostra P. Lysen, 8.0,

It was Osear Herfwig, who, in 1875, was the first to observe and
wderstand the process of fertilization and thus to demonstrate elearly
the nature of the contribution made by cach of the parents in sexual re-
produetion.  The doubt that till then had swung the pendualum of opin-
ion between the :lf-:-:'plv:] but erroncous theovies of Preformation and
Fpigenesis had been got rid of at last.

Man has attamed to visual proof of the laws of heredity by discov-
cring the meehanism underlying and making possible facts whose exis-
tewee was formulated with mathematienl preeision as carly as 1865,
Cuariously enough it was not the microscope that led to the first discov-
vy, Mendel used only pen and brain and his unaided observing eve.

The two laws first expressed by Mendel may be stated as follows:
The LAW OF SEGREGATION: “The units contributed Ly each parcut,
separate in the germ eells of the offspring, without having had any in-
fluence on each other”  And the Law of INDEPENDENT ASSORT-
MENT: “Distribution of the members of one pair of genes is indepen-
dent of the distribution of the members of other pairs.”

There is a definite number of elivomosomes for each speeies of plant
or animal.  The male has the same unmber as the female, the number
charaeteristic of the species. And each eell in a plant or animal eon-
tains ehromosomes from male parvent and from female. The number of
the cliromosomes is the sum of the equal numbers from the male and
from fhe female—the sum constituting the number eharacteristie of the
specics.  This sum, as found in cach of the cells of the body, is the re-
sult of the longitudinal splitting of cach chromosome in the fertilized
ege, and g repetition of this in cach suceessive cell-division. In practice
we find in various speeies what are enlled X and Y ehromosomes,  Tn
snel g ease distinetion is made between the regulay paired chiromosomes,

called pairs of antosomes, and the X and Y ehromosomes.

The cells that speeialize for the reproduction of the particular plant
or animal, must undergo a wmodifying proeess, in order that by the addi-
tion of the male chromosomes to the female chromosomes, when an egg
is fertilized, the resulting sum will be the number eharacterisiic of the
spocies,  This is accomplislied by veducing to a lalf the number of
chromosomes in the eells speeializing for reproduction of the species.
Henee there is a reduction process in the male, called Spermatogenesis;
likewise in the female, referred to as Oogenesis.

(Then follows a detailed consideration of the two processes of Matura-
tion.)

We see the way the Law of Segregation is substantiated hy the sepa-
ration of the sexual clements in the First Maturation Division, since the

15



Sceond Spermatoevtes and the Second Qoeyte have each but the Faeto
from only the male or the female parent, for each pair of allelomorplis
But as regards the Independent Assortment there is diffieulty.  Cerfainly

the processes of spermatogenesis and oogenesis provide a plysieal and
mechanical mode making the independent assortment rveadily fousible
In Mendel’s original experiments where two or more pairs of factors
were involved, undoubtedly there was independent assortment of (he
factors responsible for ench hereditary trait. That the factors ave in [he
chromosomes is generally admitted. Howewver, sinee the number of in
hervitable eharacters may be large in comparison with the numbers of
chromosomes, or the number of pairs of contrasting characters with the
number of pairs of chromosomes, we expeet to find not only the inde
pendent behavior of pairs of allelomorphs, but also cases in which c¢hir
acters are linked together in their inheritanec.  As a matter of faet thew
have been found many cases of preeisely this.

In summary, then, we see that Segregation, the separation of male
and female elements for each pair of allelomorphs is a well-substantiatod
faet, occurring, in all likelihood, in the first maturation division in sper
matogenesis and oogenesis; and also that Independent Assorfment of the
genes for the various inheritable characteristics is likewise a general
fact, whose basis is in not only the first matoration division, but also i
the sceond maturation division where the reduetion of the number of the
chromosomes takes place.  Independent Assortment is a general fact—
but with exceptions that are enumerated and discussed o another mow
ber’s paper.

6

HEREDITY AND ENVIRONMENT
(Abstraet)

Jarmes L, HarLey, S.J.

From the other papers of the Symposium we have the facts which
furnish us with a rounded concept of heredity, but for this paper it is
sufficient to say that heredity is “the continuity from generation to
generation of certain elements of germinal organization.,” In other
words, only those characteristies are hereditary which are produced by
some material factor born on the spermatozoon of the father and of the
ovum of the mother, We may say that hereditary characteristies are deter
mined definitely in each individual at the moment of conception or fer
tilization, for in bi-parental reproduction, onee the egg and sperm have
united, the inherited properties are fixed for life, Any eirenmstances of

16



condition which may influence the development of the organism after
this (even between the time of conception and hirth) is called environ-
ment. Those conditions or circumstances which affect the organism from
without, such as atmosphere, temperatrue, ete., are ealled external, while
those which arise within the organism itself, sueh as neighboring ¢ells,
Liormones, ete., are ealled internal,

By experiment it has been discovered that many characteristies
which are due to heredity may also be caused by environment, and viee
versa.  This is not always the ease hut it warns us to use extreme eau-
tion before labeling a particular charactevistic as hereditary or envirs
onnmiental.  The fest to see whether a given characteristic follows the
laws of heredity is developed more at length in the paper on Pure Lines.

When it comes to the study of heredity and enviromuent in man,
many factors make the inguiry rather difficult.  The most noteworthy
adlvanee that bas bheen made in this regard has come from the study of
Identical Twins. But even here fhe resalts have not always been the
EHRIITER

To the old gquestion: “Which is more important, Nature or Noarture!?
the saner biologist will reply: “Yes.
out either, so both are important, However, if pressed for a more definite
reply in regard to man, the more conscrvative biologist will distinguish
and say; “In determining physical characteristies, leredity seems to be

.

That is, we ean't get along with-

more important, while in the determination of mental and emotional
chargeteristics, environment seems to he more of a deciding factor.”

e

THE CHROMOSOME THEORY OF HEREDITY

(Abstraet)
Rev. Jonxs A. Friscu, 8.,

Mendel's laws of segregation and independent assortment indieated
definite, persistent, speeific unit stroetures, respousible for the develop-
ment of hereditary characters,

The diseovery of the ehromosomes and their behavior in the matura-
tion of the germ cells led Sutton in 1902 to call attention to the fact
that the behavior of the chromosomes parallels the behavior of the Men-
delian units. Both undergo segregation and independent assortment.

Bateson and Punnett's discovery of linkage in 1906 was to be ex-
peeted, if the units or factors were in the chromosomes, since the number
of inheritable characters may be large in comparison with the number of
pairs of chromosomes,



Sinee 1910 four groups of linked eharaeters have been discovered i
Drosophila melanogaster eorresponding to the four pairs of ehromosomes;
This same numerieal correspondence of chromosomes and lnked groups
of factors has heen found in other organisms and all experimental work
is only extending the evidenee to other forms,

The various types of Mendelian inheritanee, linkage, crossing-over
can thus all he adequately explained by the chromosome theory of hered:
ity.

[t Lad been argued that the chromoesomes arve artifacts; merely con
densations of the eytoplasm and therefore chemically identical with the
eytoplasm, that they arc not persi

tent structures passed on from geners-
tion to generation, but are reformed from the evtoplasm in each genera
tion. Boveri’s proof of the non-fragmentation of the chromosomes dur
ing the resting stage, his demonstrations of the importance of the uw
¢leus over the eytoplasm and his dispermie studies showing the specific
effect of chiromosomes in development refuted these objections,

Moenkhaus by a cross of a Fundulus female having long eliromo-
somes with a male Menidia having small spherical ehromosomes showed
that the two types of chromosocms were found in the fertilized egge and
persisted in every sueceeding generation.  Doneaster furnished the smme
proof with a cross of two species of Abraxas moths as did Federley with
Pygacra moths.  Baltzer and Herbst did the same with a cross of the
sea-urehins Sphacrechinus and Strongyvlocentrotus,

Thus, even an abnormal set of eliromosomes once established o oa
cell tends to persist through all suecceding generations, indieating thil
the ehromosomes arve not mere produets of the rest of the ecll, hut are
self-perpetuating structures responsible for specifie effeets,

e

THE STABILITY OF THE GENE AND SELECTION

(Abstraet)
ArTHUR A. Coxipr, S.J,

Genes exist as paived elements in the germinal material and are the
determiners for hereditary characters.  The members of each pair of
genes separate when the germ-cells mature in aceordancee with eytologi-
¢al evidence of chromosome reduoction.  Bach gamete, therefore, comes L0
contain one set of genes,  If two gametes of identical gene content mect
in fertilization the resulting zygote is said to he homozygous. The de-
scendents from o single homozygous zygote, exclusively propagating by
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self-fertilization, has been defined by Johanusen as a “Pure Line”. Se-
lection within such a pure line is entively without effect, as demonstrat-
cd by the pure lines of beans obtained by him, In the ease of animals,
where self-ferfilization does not oceur, one must be more cautious, When,
however, two sueh organisms, identical in their germinal determiners
with regard to a particular charvacter, ave inlired their progeny will
form a pureline so far as this particular character is coneerned,

Neither of the former ecases, however, exeludes (he possibility of
“Modifying Genes™ being present. whieh influence the degree of expres-
sion of a particular charvacter, so that selection may vet be effective.
In the one direction those genes may he isolated that inerease, and in
the other, those that decrease the expression of any particular eharacter,
An example of sueh a character is the hooded pattern of rats, whieh
may he permanently inercased or diminished by seleetive isolation of
modifying genes. A similar case is the two strains of white sweet peas

obtained by Bateson.  Here modifying genes existed entirely undefected
in pure lines, but, when they meet in a cross, they exerted a complimen-
tary influence on one another and an cotirely new character was pro-
duced, namely the purple color of the hybrid. The proof for the exis-
tenee of these complimentary genes was founded on the asswmption of
the independent and stable nature of the gene, and the resulis of the ex-
periment tallied exaetly with Mendelian expectations for the hehavior
of a di-hybrid.

Thus far the gene has demonstrated a vemarkable constaney, but to
test the matter further, characters were studied, which are due to genes,
but whoese somatic expression is at the same time extremely sensitive to
environment. Here, if anywhere, an acquired character might possibly
be transmitted to the germinal material, thus destroving its stability.
But again, no matter how long the seleetion continued in the direction
of an environmental change, the geue remained constant in its effect.
This experiment was ecarried out for abnormal abdomen and eyeless of
Drosophila; in the latter case for sixty generations without any apparent
thange.

If the gene were not stable, aequired characters might yet be
proved capable of being inherited in the strictly genetic sense of perma-
nent change in the germ material and selection prove of some avail to
alter a race for better or worse. Therefore it 1s not with surprise that
we find that the most persistent attacks against the Theory of the Gene
lave been direted against the stability of its fondamental unit; the
gene, Up to the present time these attacks have eompletely failed and
that which was brought forth as most damaging evidence, only resulted,
upou further investigation, to confirm the bhelief in an unalterable ger-
minal material responsible for every inherited character,
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GENETICS AND EVOLUTION
(Abstract)

Rev., CrarLes A, BERGER, Sl

In the light of the findings of modern Geneties it appears that th
only theory of evolution still possible is one in which new species
formed by the incorporation of many new mutations which are at the
same time beneficial (or at least not harmful) and dominant, The know-
lege we have at present of the nature of mutations seems to render even
this course highly problematical. This paper contained an account of
several recent experimental findings pertinent to the species guestion.

Over 200 species have been deseribed in fhe genus Drosophila, Mets
has determined the eliromosome complex of some cighty speeies of this
and elosely related genera, The ehromosome groups in all these species
can be arranged under some one of thirteen type groups. These typo
groups are so familiar that the thought immediately arises that they
may have arisen from one another by a process of chromosome transloen
tion, fragmentation, attachment or reduplication; all of which processes
have been deteeted in the genetie work on Drosophila. In an effort to
find the nature of the difference hetween similar species with similar
chiromosome groups some two hundred speeies crosses have been tried
Only one of these D. melanogaster x D, simulans produced offspring and
¢ven here the hybrids arve eompletely sterile. A thorough study of the
geneties of D. simulans was made and some 57 mutations have alveady
been found in this species. The somatic effects and the gene locations
of these simulans mutations have heen compared with corresponding mu-
ations in melancgaster. The chromosome maps of the two species show
a remarkable similarity., Twenty-six of the simulans wmutations arve the
same in their somatie offeet as similar melanogaster mutations, and are
situated in the same chromosome in the two species. The genes for four-

teen mutant characters common to both speeies are not only in the same
order and show approximately the same linkage rvelations. To test the
question whether these genes were identical in the two species or merely
similar in their effeets species erosses were made using races that had
the same mutation.  For Example: white-eyed D. melanogaster weie
e¢rossed with white-eved D simulans. In both species the white-eye
character is recessive and requires the presence of two genes to bring
about its somatic expression. These hybrids would have one melano-
gaster gene for white-eye and one simulans gene for white-eye, If these
two genes were identieal the lhiyvbrid should have white eves, if they
were different genes which merely happened to have the same somatic
effect the eyes of the hybrid should be the normal red color. Twenty-six
of the similar mutant genes were found by this test to be identical in the
two species sinee they acted as a pair of allelomorps in the hybrid, Eight
other genes with similar somatic effects in the two speeies were found fo
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Le due to different genes in the two speeies, as the hybrids in these cases
were normal for the character in question and gave no external sign of
the recessive mutant characters in their parents.

The intensive study of closely relafed species has hrought out anoth-
e inferesting faet namely that in wany eases the mutant charaeters
within a speeies are very similar fo the speeifie characters which dis-
tingnish one speeies from another. There are however dilfferences be-
twoen the diversity of species and of mutant races. Species usually dif-
for in a large number of small eharacters while mutant races are alike in
most charaeters and differ strongly in one or a few characters. No con-
clusions ean as vet be drawn from these findings but they ave important
as they constitute the first seiontific experimental attempt to understand
the differenee hetween species whicl is the foundation of the evolution

question.
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MICRO DUMAS METHOD FOR NITROGEN
(Abstract)

REv. R. B. Seayarr, S.T.

This paper deseribed in detail the improved Pregl method for the
micro Dumas determination of nitrogen in organic substances, In 2
practical way some of the difficultics encountered by the various authors
can be successfully overcome hy the use of a suitable gasometer placed
between the Kipp generator and the combustion tube.  The combustion
of the substanees to be analysed is always earried out with a standard
amount of earbon dioxide, the purity of which ean easily bhe determined.
In this manner uneertainties in regard to the end of the analysis are at

onee eliminated,

Figure 1.

A Kipp generator which is conneeted to another Kipp generator pro-
vides the necessary carbon dioxide. The gasometer is conneeted with the
Kipp generator by means of a stop-cock. The combustion tube, which is
filled according to the Pregl method, is conneeted with the generator hy
means of a two-way stop-cock, Finally conneetion is made with the mi-
cro azotometer by means of a double capillary stop-cock.

The method of procedurce includes: 1st, the sweeping-out of fthe
combustion tube with earbon dioxide: 2Znd, the actual combustion; and
Ard, the washing-out of the combustion gases.

While the eombustion is in progress the gasometer is being filled with
carbon dioxide from the Kipp generator. The bulb containing the mer-
cury is lowered until the mereury in the gasometer reaches the mark. At
the end of the combustion the stop-cock is opened carefully so as to give
the desired flow of the gas.



Sinee even the purest carbon dioxide obtained in these experimental
conditions still contains some air, the amount can casily be determined
by a blank test earvied out in an exactly similar manner.

Recently, the sources of crror have boen carcfully studied and are
now incorporated in all determinations with excellent rosults, Those dis-
cussed fuelnded: the possible dissociation of gases in the combustion
tube; earbon dioxide generator; adsorption error: ealibration of azoto-
meter: adhesion of potassium hydroxide to wall of azotometer: vipor

pressure of potassivm hydrvoxide: temperature and barometrie reduetions,

A sample ealulation with total corréctions was given.

DISSOCIATION CURVE FOR AMMONIUM CARBAMATE
(Abstraet)

REV. JOSEPH J., SULLIVAN, S.J,

Sincee this substance has a high dissociation pressure at fairvly low
femperatures, it occurred to us that it might be a handy substance to
use in the laboratory in demonstrating to students of Physieal Chemistry
some of fhe prineiples diseussed in the ehapter on Heterogeneous equili-
hrium.

We, therefore, prepared this substance and defermined its dissoein-
tion pressare at temperatures from 13° fo 55°C, From a ehange of the
equilibrinm constant, with temperature, we determined the lheat of the
resetion from the aceepted Clausius-Clapeyron equation.  The results
seemed quite gratifying and so we suggested this as a pessible experi-
ment in the laboratory in Physical Chemistry.

The Ammonium Carbamate wias prepared by allowing a stream of
¢arbon dioxide and of ammonia gas (which we purchased in small tanks
from the Matheson Chemieal Company) to meet in dry Benzenc. The
Ammonium Carbamate was then filtered through a Buchner Funnel,
pressed out on g porous plate, and then dried in a dessicator over Cal-
cium Chloride for several hours, It was then introduced into a glass tube
and sealed onto s maneometer, the final seal being made when it is quite
apparent that the dissociating ammoninm earbamate has driven out the
air from the reaetion tube.

Our results gave dissociation pressures which were slightly lower
than those found in the laboratory. This faet may be explained by two
reasons at least; first, a slight amount of moisture in the system, and
secondly, failure to fotally vemove all the air from the apparatus,



The equilibrinm constant, as we kunow, may be obtained from the

following expression:

B2 = E _ K
NHy * CO: ~ P
From the Clausius-Clapeyron equation:

K. AH 1 1
23 log = [ =
K, R Ty Te

the heat of the reaction may he determined.

THE EFFECTS OF CERTAIN SALTS ON THE SURFACE
TENSION OF SOAP SOLUTIONS

(Abstract)
Iipwarp 5. HAUBER, S.J.

The salts considered were some of those used in the manufacture of
soap for the laundry trade, namely, sodium ecarbonate, trisodium phos
phate, “BW?" silicate of soda, “Star” silicate and a “Modified soda™ whieh
consists of a mixture of cqual parts of sodium earbonate and sodium bi-
carbonate. There was a brief discussion on the function of the soap
as an emulsifying agent for the removal of the greasy material surround-
ing the dirt. It was seen that the effectiveness of the eleansing power of
the soap depended on the surface tension of the soap solution, whiel in
turn was a function of the salt used in the making of the soap.

The concentration of the soap solutions uwsed were .03 per cent,
while the coneentration of the salts was varied. The apparatus for meas:
uring the surtfice tension of the soap solutions equsisted of a measuring
pipe sealed into a capillary tube with a earefully ground tip and the
flow was controlled so that drops formed were slow and uniform. The
ideal drop volumes were used in caleulating the surface tensions and it
was found that the most effective salt in reducing the surface tension
was sodium carbonate,
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MOLECULAR REARRANGEMENT OF N-CHLORACET-
ANILIDE

(Abstract)
GERARD M. LaAxbprREY, S.).

The rearvangement of Nechloracetanilide to the isomerie p-chloracet
anilide was first studied in absolute ethyl aleohol solution withont the
aid of a eatalyst.  In this solvent a period of inhibition of variable dura-
tion preceded the peviod of rearrangement.  The rearrangement started
suddenly and procecded at a very high velocity, A progressive rise in
value of veloeity constants indieated an autoeatalytic nature of the re-
arrangement. A thermometer, graduated o tenths of a degree, indieated
by rise of its mereury column the start of the reaetion, The eonrse of
the reaction was followed by adding samples of reaetion o potassium
indide-stareh solution and then titeating with sodium thiosalphate. In
this way the amount of untranstformed N-chlor was determined, When
unaeidificd potassium iodide was used with fresh solutions of N-echlor
approximately one half of the Neehlor present displaced iodide ion fromy
the ionic state while all of the N-chlor displiced iodide ion when the
potassinm iodide had been aeidified,

Freshly prepaved aleoholie solutions of the N-chlor compound diluted
with water were neutral to litmus, while completed reaction mixtures
diluted with water were acid to litmus. Perhaps hydrochlorie acid was
split out in a union of the solvent and a portion of the N-ehlor to form
cthoxyaecetaminobenzene, This produet was not isolated and identified.
Specially prepared p-chlor compound had no effect on the rearrangement,
but samples of completed reac¢tion mixture had a decided aceelerating
affect on the rearrangement.

The rearrangement was studied in a solvent that would not admif a
splitting out of hydroehlorvie acid. In specially purified, dehydrated ace-
tone yarions conflicting phenomenn were observed.  In acetone alone the
N-ehlor compound was stable for several weeks. Samples of completed
reaction mixture diluted with water were neufral to litmus. When a
small amount of dilute hydrochlorie acid was added to acetonic reaction
mixture the rearrangement harely got started in seventeen honrs. Wlhea
the same concentration of hvdrogen ehlorvide bui greater concentration of
water was used, the rearrangement proceeded normally without a period
of inhibition. When dry hydrogen chloride (gas) was passed through an
deetonie solution of the N-chlor compound the rearrangenient took place

instantaneously.

No definite conclusions as to the meehanism of the rearrangement

were achieved,



THE HALOGENS AS EMULSIFYING AGENTS

(Abstract)
REv. JosEPI J. SULLIVAN, Sul.

Benzene and water do not form a stable emulsion unless some agent
is employed to cut down the surface tension at the interface. Various
viulsitying agents have been tried. At Boston College last vear, we
tried the effcet of the halogens, i e, ehlorine, bromine, and iodine, on
this phenomenon and obtained some rather nuigue resalts,

The only work on halogens reported in the literature was work car-
ried on under the direction of Doetor Holmes of Oberlin College and he
wis working with an ether-water emulsion, using iodine as an emulsify-
ing agent.

Our work with chlorine indicated that there was a disj phase

formed of great stability.,  However, no aggregates could he pereeived in
the ultra-microscope. 1t secmed, therefore, that ehlovine brings about a
condition which is similar to that of a “fog"” rather than an cmulsion.
Stabilitics with the other halogens, i. ¢., hromine and iodine, gave varii-
t'ons whiclh inereased with deereasing halogen concentraton but whieh
did not scem to follow the aceepted rvule, which appears to have leen
fermulated with regard to varying viscosity and surface tension.

It would seem that viseosity is the determining faetor in the stabil-
ity of the bromine emulsions, wherens surface fension seems to he the
controlling factor in the stability of the iodine emulsions.

Sodium oleate was used as a control in ultra-microscopic work. In
all cases of the benzene-water systems the following physical properties
were determined: Surface Tension, Viscosity, Refractive Index, and
Stability.
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EXPONENTS-LOGARITHMS
|_,\|:hf raet)
Dasien LINERAN, S0,

The thoughts which wore hrought forth in this paper did not dwell
as much on the theory of logavitlms and methods for explaining the
theory, as it did upon the time of the year when logarithms might he
taught to the students of the A, B, Freshimen sections.

Sinee logaritlous are usnally taught in conncetion with the trigo
nometry classes, then we can begin the year with the ideas pertaining to
funetions, ete.;, and solve |||'n}'h'1l|:s which are l'll[lllllr.‘il'i! of ill1t';{]':l| nnm-
bers, and which will aceordingly be of casy solution. This allows most
of the concentration to be divected towards the formation of trigononet
ric equations, and the simple arithmetic or algebra therein contained ean
be taken for granted.

Eventually the cquations may rvemain the same but the simple num
bers substituted by more complex values until the students ean readily
see that their trouble now resis not in trigonomerty, but in the arith-
wetie and algebra,  The idea of “short ents™ and “casy methods™ can he
proposed for {his complicated work, and the teachers propesitions can
be supported by the introduetion of logarithms to the students’ know-
ledge,  Demonstration in elass will prove that logarithms will save them
mueh time, and with certain methods will promote a greater acearacy
than they had enjoved before.

Sinee the ‘praetienl usage of things' seems fo hold the greater per
suasive power over the students than many another motive, the teacher
can introduee problems from the physies lab. and show how the use of
logarithms will facilifate their solution, and at the same time remind
them that, in a vear or so they too will he attempting to solve these

same problems in their physies conrse,

@iE

CRITICISM OF A RECENT METHOD FOR “TRISECTING”
AN ANGLE
Rev. Frepericx W, Sonox, S..
This artiele will appear in its entirety in the following issue of the
Sceience Bulletin,



COORDINATES

{ Abstraet)
Rev. Joseen P, MERrICK, S.l.

The yvarious types of coordinates, Cuartesian, plane polar. spherical
polar and eylindrical were deseribed and the transformation from one
system to another was demonstrated.  The elegance of spherieal polars
was shown by using them to find the volume of a sphere.

Orthogonal coordinates and the Jacobian and generalized systems
were then explained.  Finally the use of tetrahedral, pavaboloidal in
wave mechanies of the atom, and the pentaspherical were alluded to.
Tait's principle that the infersection of three surfaces is the best defer

minant of a point was offered for evaluation,

VECTORS

(Abstract)
J. Avstin DEvExxy, 8.1,

I When ean coneept be introduced '—Two answers:
1. Possible to introduce in place usnally assigned to trigonometry.
2. Better to introduce only after ealenlus and physies,
IT. How to introdnce it:
1. Veetor Algebra:
a) definition of veetor, veetor addition and subtraction, sealar

and vector products, and their applications.

2. Veetor Caleulus:

a) definition of derivative of vector funetion of single sealay
variable and of the corresponding integral;

b)) definition of devivative of scalar and veetor point funetion;

¢) the mathematies of del;

d) definition of line infegral, of surface integral, of volume
integral;

¢) Gauss's and Stokes's Theorems;

d) applications.
3. Lincar Veetor Function:—

a) beyond scope of undergraduate course.
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111, Buggestions:
1. Distinguish hetween:—
a) abstract mathematieal theory;
) geometrical interpretation;
¢) physical interpretation.
2, Treat the physieal phienomenn (under *¢" above) separately.
d. Where convenient introduoce purely sealar treatment for the sake
of comparison.

4. Seleet notation earetully,

e

MATHEMATICAL INDUCTION
(Abstraet)

Rev. Toosas H. QuicLey, 8.,

Mathematical Induetion, called by Poincare ‘mathematical reasoning
par ¢xeellence’, was according to Dr. Vacea first discovered by F. Mauroly-
cug and published in his work entitled: ‘D, Franeisei Maurolyei, Abbatis
Messanensis, Mathematical Celeberrimi, Arvithmeticorum Libri Duo.’

In the preface Lo his treatise Maurolyeus writes: ** Nos igitur cona
bimur ea quae super hisece numerariis formis nobis oecurrunt exponere;
multa interim faeiliori via demonstrantes, et ab aliis authoribus aut negles-
ta, aut non animadversa supplentes. ™ An examination of this easy method
of demoustration will show it to he the method of mathematieal induetioa.

Professor W. H. Bussey, writing of mathematical induetion in the
American Mathematical Monthly (May, 1917), says: ““It is not a method
of discovery hut a method of proving rigorously that which has alveady been
discovered. 1t is one of the most fruitful methods in all mathematies. It
has applications in widely different branclies of mathematies, in algebra,
trigonemetry, ealeulus, theory of probability, theory of groups, ete.'”

Although to use mathematical induetion in this or that branch of
mathematics will obviously demand some knowledge of the branch in ques
tion, yet an understanding of the method itself presupposes no more than
the mere elements of logie. There seems, then, no reason why the teaching
of this powerful method of reasoning should not have a place even in the

Ligh sehool course of mathematies.

An exeellent introduetion to mathematienl induetion ean be found in
“lollege Algebra’ by Dr. W. L. Hart of the University of Minnesoti
(Heath & Co.). The following references will he useful:

History of Mathematics—Smith Vol 1 p. 301.  (Ginn, 1823).
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“Maurolyeus, the First Discoverer of the Principle of Mathemati-
cal Induetion’—Dr. G. Vacca (Bulletin of American Mathe
matieal Soeiety, November, 1908).

“Origin of Mathematical Induetion®'—Professor W. H. Bussey
(Ameriean Mathematical Monthly, May, 1917).

6

THE GNOMONIC PROJECTION
(Abstract)

Pavk J. FirzeEraLp, 5.0,

The gnomonie pl‘u_im-]‘ ion of a :\]ll!l‘t'l‘ is the pf'D_i'.’s.‘till)l from a ])I‘Jillt'
source at the eenter of the sphere upon a plane tangent to the sphere. A
gnomonic projection map possesses this peculiar property, that a great eirele
on the sphere is represented by a straight line on the gnomonie projection
map.,  This faet is evident from the construetion. Every plane passing
through the eenter cuts the surfaee inoa great cirele. But every projection
from a point-source at the center lies in a plane passing through the center,
Every such plane interseets the plane of projection in a straight line; so;
the gliml]:min' |IT'li‘il'l‘Tillll of 4 proeat cirele is a Si‘l‘:lig]li‘ line,

The shortest distance hetween two points on the surfaee of the sphere
is the are of the great cirele through these two points. So to find the short-
est sailing course hetween fwo ports, it is only necessary to draw on the
gnomonie map, a straight line between these two ports. In this way alsu,
obstaecles in the direet course are readily deteeted, and the shortest complex
course can readily be drawn.

Radie waves around the surface of the earth follow the path of great
cireles,  This fact helps to determine the identity off the sending station, by
plotting on the gnomonic map a straight.line in the direction that the sig-
nals are received.  Gnomonic maps are extensively employed by polar fliers;
many of the newspaper maps of round-the-world courses are gnomonie.

Two types of gnomonic map are most ¢ommon, those with the pole at
the eenter, and those with the equator as the X-axis. The eonstruction or
both is simple; and the formulae for plotfing individual points are as fol
lows:

I For polar maps, X equals r cot © sin A
Y equals -r cot © cos A
where “r” is the radius of the sphere of reference,  the latitude and \ the
longitude.

II. At the equator,
X equals r tan X
Y equals r tan © sec A

a0




il‘l"i"i“ﬂl"i“'ﬂ“‘i‘-'i‘Eﬂ“l“i‘l"ﬂ'ﬂi"i‘l"f-m"‘i‘\fﬁ‘:'J‘A‘m'.’lVE"l‘ll“'l‘f.l"l\’ﬂm“i"l"wm‘?ﬂ'i‘l"lg

<

E
B

-t

_

PIY

RV

o N A A A A A N W W W W W .Irlf.!}'!-’.!n!ﬂkﬂ‘g

SEISMOLOGICAL PROSPECTING
(Abstract)
REv. Joax G, Tyxax, 8.0,

The first proposal to use artificial carthquakes in the study of the
veloeity of elastic earth waves was made hefore 1888 hy Mallet and Abbot
in England.  Sinee that time artificially produced earthguakes have heen
very revelatory in the case of some earth formations; and in the discovery
af salt domes in the oil regions of Texas and Lounisiana, they have seored
vather brilliantly.

Several minor advanees were made up to 1912 when Galitzin proposed
the use of explosions to study the veloeity of the transverse and longitudinal
witves in the uppermost formations, and pointed out that the weloeity de
pended in a high degree on the physieal charaeter of the beds; and that
from changes in veloeily conelusions could he drawn as to the eomposition
of the beds:

The elustic earth waves in different geological formations, varying in
speed of tranmission are the foundation of all seismic geophysical prospect-
ing. In the case where formations with a high speed of transmission un-
derlie formations with a lower speed, the teavel time of the earthwaves,
which are reflected from the underlying hed back to the surface or refracted
along the I.I.}I]H‘I‘ surface of that bed and then refracted back to the surface,
PV

als the presence of, and certain facts about the underlying hed.  The
speed of transmission may be said to be proportional to the denseness and
compaetness of the formation.

Some observers record and wake their computations from the simple
vefleeted wave but this does net supply either the accuracy or the detail
which the refracted wave supplies.  The refraction method takes advantage
of the faet that the path of the wave down to fhe underlying bed, along i
and back fo the surface is fraversed in shorter time than the direet wave
along the surface.  Waves normally trayel over both paths and if the siesmo-
graph records only the wave along the surface the inference is warrantad
that no refraeting i. e, no high speed bed is underlying, at least within a
distanee proportional to the strength of the shot used.

Very little lias been published about the interpretation of the seismo-
wrams, but the theory underlying the interpretation may be handled by ap-
plying 1) the optical laws of refraction and reflection, 2) Fermat’'s prin-
viple stating that any light ray travels in such a manner that the time
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required to pass from one point to another will be a minimum. In the i
terpretation the very first wave, the refracted wave, is most noticeable
Then there will follow the direet wave thru the upper formation—from ex
plosion peint to instrument.  Other waves may also follow, but they are
seldom considered. The travel time of the first wave is computed from the
various grams of the same shot, and a travel time curve is made. A result
ing straight curve is proot that there are no geological unconformitics
present to warrant further prospecting. [If a straight line curve is not pro-
duced, it is elear that the wave has met a new obstacle and has had to he
reflected off or refracted thru it.  In such a case further prospecting is
made to determine the nature of the obstacle, For this purpose a study is
made of the transmission veloeities thru different kinds of formations, and
the grams are re-examined to determine whether and by how muel the
wave was aceelerated or retarded—arriving at an approximation of the

character of the ohstaele.

RIES

PHYSICS IN THE ARTS AND SCIENCE COURSES
Rev. Joux A. Tosix, S.I.

The subject matter of Physies has increased so greatly during the last
quarter century, that it has become inereasingly difficult for the college
teacher to give an adequate survey of the field in the short space of one
vear.  To determine what subjeets should be given and what subjeet
omitted we must decide on the purposé of the Physies in the Arts course,
for only one year is given to Physies in this eourse. The first reason for a
Physies course in the Arts courses is to help towards a liberal education.
The student is introduced into the world in which he lives, to nature, and fo
the industrial world. He is trained to grasp and hold precise ideas, o
observe how the quantities vary, to measure these guantities aceurately and
find the constant that connects them, and to reason logically from the prin
ciples that he has observed. Another purpose is to prepare the student for
his course in Cosmology.

With these purposes in view the teacher then must seleet subjeets that
help the student obtain this end. As it is a general course we take all the
parts of Physics, as the chemists take all the hranches of chemistry in the
pandemic course in Sophemore.  In the five branches of Physies, Mechan-
ies, Heat, Sound, Eloctricity and Light, we then must select what hest
serves the purpose. As a preparation for the Cosmology some time should
be given to an elementary explanation of modern physies. And this very
fine training in personal observation, hard work, willingness to look wp
what is presupposed, logical rveasoning in problems, and training in self
reliance in the luboratory, should not be dropped or made an eleetive merely
because the work is diffienlt. A student in the A.B. course without a course

32



in physies has not received a liberal education, any more than a student in
physies without any cultural subjeets.

In the B. 8. course however, the four years of Physies give us more
time to train the student to he a friend of the physical world and not
merely be introduced to it as in the Arts courses, The subject matter is the
same five branches as in the general course. In Freshman he takes the
first three Mechanies, Heat aud Sound, and in Sophomore, Light and Elee-
tricity. As the classes are smaller and the mathematical training of these
two ye
oughly than in the A.B. course. Add to this the mental attitude of the
student, as he has seleeted this course, and wants the subjects for his
future work:  Then in Junior and Senior the Chemistry and Biology men
drop physies, but the physies men take eanch branch again with ealeulus

s keeps his tools very sharp, the branehes ean be given more thor-

and veetor analysis as helps.  The schedule of courses as given may be
found in the Boston College Bulletin,  Pages 103 —106 and 94—96.  (1932)

This schedule as determined by the board for both provinees a few
years ago gives o broad fundamental training with enough English, Modern
Langunage, History and Philesophy fo make it a liberal education if not a
clagsical one.  For the B.S. man should not only be able to solve the seien-
tific. prohlems and interpret the phenomens, but must be able to convert his
highly specialized technical knowledge into very fine English that can be
easily understood by non-technical minds. To safeguard the B.S. man from
heing a narvow minded experimenter he must appreciate the cultural sub-
jeets as hiterature and philosophy. This course then gives the minimum
basie training reéquired for advanced work for a Masters and then a Doctors
degree. He may plan to be o research Physicist, or a Physies teacher, or
an engineer, or train for seme industry, hut our ¢ourse gives him the neces-
sary foundation for that future work. He does not speeialize in the striet
senge until he has a degree.  He merely elects Physies and Mathematies
or Chemistry or Biology in his Junior and Senior vears so as to prepare
tor his special work that will follow, Built on this strong foundation of
balaneed cultural and seientific stwlies the B.S. man is eapable of speecial-
izing in the sciences when he leaves college,

From the first teaching in Coimbya in 1547 the Society has not only
demanded Physics as an integral part for all students who want a liberal
education but it has always given the **Speeiales ™ an opportunity for ad-
vanced work in the seiences.  If vou remd the history of our educational
work it is surprising to see the great emphasis given to the scienees, Before
the war, an A.B. student had a striet course in Analytic Geometry and
Trig. in Freshan, Mechanies in Sophomore, Physics in Junior, and Geology
and Astronomy in Senior, with Calenlus in Junior.  These were not eleetive.
Sinee the war all but the Physics in Junior have been dropped.  After many
struggles, as the number of students were small and the expenses high we
have at last made a striet B.S. course that hrings hack the ideals of the
Society. In doing this we have advanced with the education outside in the
colleges. They mnke their comparisons, unfairly perhaps, but actually by
comparing their selence course with ours. They do not visit the Latin and
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Greek classes as so many have dropped them. The competition in the indus:
trinl world is very keen and they want well edueated young men who kiow
their branches. Sinee 1895 the whole field of Physies has been changed.
Radio activity, X-rays, Spectrum analysis, and the mathematical theories
demand from the student a power of giving COORDINATED accounts of
FUNDAMENTAL results and the interrelationship between the facts by
means of theories.  He muost give quantitative results and constants of his
observations and then explain the facts by a theory. This fundamental
knowledge is then applied by the engineers to every day life and industry,

and so there are few large industrial plants without their research lahora-
tories,  The aim of the B.S, course is fo train the student then to reason
strictly and to give him the ability to continue in research work. Not only
exact knowledge but an active curiosity to get at the foundations, amd
analyze the great physical problems of today is the great need in Physics,
In the .S, eourse we strive to give the student, not only the exact know!
edge required, but this active curiosity.

@6

THE JUNIOR ARTS AND BACHELOR OF PHILOSOPHY
STUDENTS
(Abstraet)
Grorge I, McGowax, S.J,

Some personal experiences in the elass

-coom and laboratory were pre
senfed,  The lack of knowledge of fundamental Mathematies on the part of
the Junior student, about to take up the general treatises on Physies, was
exposed, and a preliminary course of twe weeks, covering the necessary
prevequisites for sfudying Physies was outlined.  The course ineluded drill-
g in fractions, simple geometry, logarithms, and trigonometrical funetions
and a elear eoneept of an equation and algebraie symbols.  The necessity
of clean-cut, simple, diseriminating definitions on the part of the feachet,
as well as simple and adequate trentment of Physieal notions was indieated,
Teaching, with its various forms of drilling and repetitions was urged, 8
oppoesed to Lecturing,  Intelligent divection in the laboratory as opposed Lo
the method of making the sudent entively responsible for even the initial
work in the laboratory, for principles untouehed in elass, tor use of ap:
paratus whoelly unfamiliar to him, was upheld as the only effective pro-
cedure, and taking the student as he setually enters upon the General
Physies course, as the system productive of intelligent and fruitful results,
A plea was made to give a good general course, with trigonometry as the

basis for Kinematies, a course that would not be excessively teehuienl, thus

insuring that students whose avernges in other subjects are ereditables
might do cqually well in Physies. Finally it was urged that we hend eyery
endeavor to insure the maintenanee of the General Physies course in onr
colleges as an essentinl to the degree in Arts and Philosophy.
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