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On February 2nd at Havana, Cnba, Father Mariano Gutierrez
Litvzan, Sul,, for thivty-eight vears attached to the Colegio de Belén and
at present Direetor of the eollege’s Metearologicil Observatory, was
decorated by the Spanish and Cuban governments in recognition of his

labors for “seience aud humanity.”

He was made a Knoight Commander of the Order of the Spanish
Republie and an Officer of the Order of Carlos Miguel de Cespedes
(Cuban) at an impressive function attended by the President of Cuba,

the Spanish Ambassador and many members of the diplomatic corps.

Father Gutierrez Lanza is an authority on hurricanes and on atmos-
pherie conditions in the West Indies in relation to aviation. He has
cooperated direetly in many “first flights” or “non-stop flights” which

have ineluded Cuba in their itineraries.
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THE RELATION OF SCIENCE AND PHILOSOPHY

Rev. Josepn P, KeLLy, S.J

In spite of the fact that systems have been multiplied, philosophy liag
always retained this characteristic note: it is more universal and more
comprehensive than other branches of natural learning. The natural
seiences are limited; they are individual. I believe that this distinetion
will be admitted by all. The chemist, for example, ¢hooses for his field,
the composition and resolution of the elements. He deals with them in
their quantitative aspects, He selects his materials, arranges his appa
ratus under such conditions as will lead him to suceess in determining
the definite quantity of one element that will unite with a definite quanti
ty of another. In terms of the Atomic Theory, the fomula H.O tells us
that two atoms of hydrogen will unite with one of oxygen, Perhaps
the force of gravity enters into the operation but that does not concern
him. Nor is he distracted from his purpose by the phenomena of radin
tion. These occupy the attention of the physicist. A scientist in his
particular field assumes what he believes to be necessary for his seienee;
he makes whatever hypothesis will help him and is satisfied if it can
be verified. “It works”, that is sufficient. So with the other natural
sciences, Each is speeialized, individualized and limited in its opera-
tions and purposes. Philosophy, on the other hand, is universal beeause
it seeks first prineiples and more remote causes, The scientist takes
ohservation for granted; the philosopher examines the meaning and the
value of ohservation. Seienee assumes that it ean know something about
nature; the philosoplier asks what is knowledge and how is it oltained
The scientist accepts as a starting point, the existence of the waorld;
the philosopher looks to the origin of the universe and the purpose of ifs
existence, These notions, while incomplete, will show a broad distine
tion between the outlook and procedure of the seientist and the philose:
pher. “Philosophy is not one among the sciences with its own scheme of
abstractions which it works away at perfeeting and improving., It is
the survey of the sciences with the special objects of their harmony and
their completion. It hrings to this task not only the évidence of the
ate seiences but alse its own appeal to conerete evidence, It con

sepi

fronts the sciences with conerete facts.”(1). Henee philosophy canuot

(1).Whitehead, “Science and the Modern World," p. 127.

160




be limited, as the special seiences are, either in its scope or its methods.
For “it consists in examining what is supposedly ultimate, eriticising
thig by means of first prineiples of reason, which are in their turn sub-
Jeeted to an analysis; and so establishing what must be and what follows
from the admission of these nltimates. The subject matter of philosophy
is therefore one which is of its nature eonstant, and it may be said to
cover thut hody of experience which is at the same time the most pro-
found and the most common,” (2). Thess opinions are quite in keeping
with the attitude of the Schoolmen towards seienee, although they did
nol have the same esteem for the natural science that we have today.
I'do not pretend for an instant that all our modern thinkers would aseribe
to the view,—whether from a fear of returning to medievalism or from
an houest convietion that this quasi-domination of philesophy over
seienee would eurtail its freedom, it is not our plice fo decide. At any
rate, there has been a notible ehange in the relations between seience and
philosophy since the days of the Scholastie Philosophers. Specialization
i the maodern sense did not exist.  The sciences were regarded as
preliminary studies to philosophy. Sinee then the sciences have heen
multiplied, Material beings have been sifted, new points of view have
been considered and these in turn have become the hases of new seiences.
In scholastie terms we wounld say that new formal objects have been
determined, and thus arose physies, chemistry, astronomy, geology, ete.,
in the moderi sense. They east off the ties that bound them to philesophy
amd became autonomouns. The change was needed and new avenues of
thonght were opened to enterprising minds . The vast sum of seientifie
knowledge, both theoretical and practieal, that is the fruit of secience of
the past three centuries, needs no exposition or comment. Bot the seien-
tifie movement was not without its dangers. The impulse was so rapid and
the growth of knowledge so expansive that it conld not be assimilated.
Whereas in former times it was possible for one to hecome a master of
seienee, to-day a lifetime hardly suffices to conqguer a single branch. Nor
wik the absolute rejection of philosophy and metaphysieal principles
for the bhest interest of science. The proof of this statement lies in the
(et that so many of our modern scientists and philosophers are calling
for a philosophy of seienee. Sinee we are here discussing the relations
of philosophy and seienee from the point of view of seholastic philosoply,
we have neither time nor space to develop the relations of modern phil-
osophy to seience. (3).

(2). 1. by J. G. Crowther. “Seience for n New World.” p. 189,
Bosanguet, “Philosophy and Seience Ch. 1,

(3Y, The relations of modern philosophy to seience would form a fruitful topic
for many instroctive n for the Bunneris. I would like to indieate n fow refers
ences for inguisitive spirits.

Whitehead, “Seience and the Modern Waorld.”

Ed. by J. G. Crowther. “Secience for a New Waorld,”

Bosanguet, “Scienee and Philosophy.”

A, W, Carr. “A Sciontific Approach to Philosophy.”

Planek. “Where is Science Going."” ) )

“Philosophy.'' A quarterly pub. by the British Phil, Assn.

“Tournal of Philseophy,” Pub. by the Journal of Phil, Ine.
Muny other reforences may he fonnd in the Bunieriy. Dee. 1984,
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A striking consequence of the scientific movement has heen the
change in the meaning of the word “seienee”, Formerly seience wis
synonymous with knowledge. It denoted knowledge (scientia) but an
organized knowledge. Any organized system of knowledge was consid
ered science in the general sense of the word. “Science is not merely
a ecolleetion of theories about a special objeet a mere juxtaposition of
facts and fragments of knowledge but a systematized body of knowledge,
whose various parts hang together and harmonize and fit into each other
like the cogs and wheels of a machine. It is only on this condition of
such harmony that the manifold conclusions ean be reduced to a unity
and thus establish order in the mind.” (4). Seientists recognize this fast,
for when we speak of the Science of Physies, we mean an organized
body of principles, theories and facts treating of material bodies in
their physical aspeets. Likewise, the Science of Chemistry, Biology,
Government, ete. “A seience is made out of facts just as a house is
made out of stones, But a mere collection of facts is not a science any
more than a pile of stones is a house. When we begin to relate one obser-
vation and faet with another and with established laws, then our former
wonderings and observations become definite, organized and systematic
science.” (5). There is, then, a general aceeptance of the mnotion that
organization is an essential element of scientifie knowledge. Nowadays,
however, the term “seience” seems to be limited almost exelusively to
natural sciences. There is in this use the tacit assumption that real
knowledge is found in these seiences alone.

The attitude of mind which sees in science the last word on all
subjeets is not confined to “the man of the street.” Seience is ever ine
sisting on this: that it is eoncerned with facts and measurements. The
word, “faet” is open to some ambiguity. If we were to ask a dozen
scientists to define the word, T have no doubt that we would reeceive many
definitions; books of seience are not agreed on a definition. But as far
as I ean judge (salve meliori judieio), a faet in the scientific sense
means something like this: an event verifithle by expcrience (or experi-
ment).  The rejection of philosophy and the remarkable sunceess that
followed the introduction of the Inductive Method in the natural
sciences, had the effeet of concentrating the mind of the investigators on
the phenomenal aspects of the world, Sense data and the external qual-
ities alone were considered and whatever did not fall into this eategory
was negleeted: it was regarded as unscientifie. In these econditions,
knowledge and sense perception beecame equivalent, “Physies”, says

Planck, “is an exact seience and depends on measurement, while all
measurement itself requires sense-perception. Consequently all ideds
employed in Physies are derived from the world of senseper

(4}, DeWulf. “Scholasticism, Old and New." p. 04,
(5). Poincare. “The New Physics.”
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ception.” (6). To limit one’s field of investigation in the quest of
human knowledge, to the data of the senses is, no doubt, very useful
for specialization but it leads to a dangerous isolation. Secience deals
only with the phenomenal aspects of material bodies and insofar as
these qualities are measurable. Thus seience has cut itself off from all
problems that are outside its proper field. As we have said many times,
it is not our plice to deny to the scientists the right to define the limits
of their own sphere of investigation but we believe that a grave error
has actually followed this mode of limitation: viz. the denial of the
vulidity of kuowledge outside their own branch. There are many who
liold the opinion that questions which ean find no answer in seience
have no meaning. For example, in the Theory of Relativity, absolute
urntion has no meaning because there is no ultimate, fixed norm by
which it may be measured. One may place a distinction here and say
that although they have no meaning in seience, they may have import-
ance in other branches of knowledge; but we contend that it is impos-
sible in praetice to isolate human knowledge in this way. Though in the-
ory the distinetion may be valid, yet in practice the scientists are apply-
ing the conelusions of seienee to almost every phase of human life, (7). Al-
ready a considerable volume of comment has appeared dealing with the
philosophic consequences of the Heisenberg Principle of Uneertainty. It
has opened onee more the controversy of free will that was supposedly de-
¢ided onee and for all by the science of the last eentury. Naturally, in
our position as seholastie philosophers, we hold that the scientific Prin-
ciple of Uncerfainty has nothing to do with the volitional faculty of
man, There are many seientists who hold the same opinion. (8). But
the point at issue is this: that although in theory they may distinguish
between the seientifie aspeet and the human-value aspect of a problem,
in the conerete, the separation seems to be impossible. On the other
hand, 1 believe that this attempt to draw philosophical conclusions from
the findings of science, is a recognition on the part of present day
thinkers that there is a real need of a philosophy of seience.

Lel us look at the development of seience from another point of view.
Many of the principles and the formulae of Newtonian Physies consider
things in an ideal state, or as a elosed system. This afforded the scien-
tist a hetter view of physical phenomena. By an act of the mind, called
precision, they considered some aspeets of material bodies and neglected

(6), Planek. “The Universe in the Light of Modern Physies.” p. 7.
(7). In the following works hy some of our eminent seientists, one may note
their philosophical opinions derived from science.
Planck. “Where is Science Going.”
Planck. “The Universe in the Light of Modern Physics.”
Millikan, “Science and the New Civilization.”
Einstein. “The World as 1 See It."
Jeans., “The Universe Around Us.
Eddington. “The Nature of the Physical World."
(8). Planck., “Causality in Nature!" ¢ . “Science for a New World."
p. 347 8q.
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others, according to the purpose that they had in mind. They were
conscious of the fact that in the concrete, certain extrancous factors
would prevent the perfect realization of these principles. For example,
a body in motion on the surface of the earth would be affected by frie
tional contact with the ground. By examining bodies in an isolated
state, the secientists believed that they could approach nearer o
reality. This notion was then applied to the different seiences
Physies became separted from Chemistry; Chemistry from Astronomy,
ete. They became independent sciences, each with its principles pud
laws., Scientific knowledge was divided piecemeal among the speeialists,
There was a cardinal point whose truth and consequences scemed to
have escaped unnoticed, i. e, that the same body (let us say, the atom
or the molecule) was the object of investigation in all cases. Thongh
they mentally divided and separated the various qualities and aspects
of the same entity, in the conerete reality there was but one thing, ane
individual body possessing all these properties. The atom was at ones
physieal, chemical, ete. Hence, just as in reality all these qualitivs
were bound up in the same being, in a real unity, the knowledge of this
body could not persist as distinet sciences. Men have come to recognize
this faet with the growth of their knowledge. The clear distinelion
between Physies and Chemistry is dissolving into a bhranch, ealled
Physical Chemistry. The natural sciences are breaking down their
barriers. New sciences, sort of middle-sciences, have been formed., We
have Bio-chemistry, Astro-physies. One might ask if it is possible {hat
a sort of universal seience may be ereated that could comprehend pll the
natural seiences. The mechanistic interpretation of nature was a
attempt along these lines. One of its fundamental principles was thal ]
all natural phenomena should be interpreted in terms of matter and
motion. It achieved some suecess in the inorganic world and it was
applied to living beings. Lord Russell and Thos. Huxley were advocites
of a mechanieal theory of life in which all vital actions, including
thought and volition, were determined in the same way as other actions
of mature. In Psychology the Behavioristic Theory found favor in
many quarters. To-day, the breakdown of Materialism, as a system, i3
discussed openly. Purpose, design, finality are again finding place in
seientifie literature. Strictly, these notions are unscientifie beeauss
they are not measurable quantities “nor distinguishable by physical
processes.” Yet these concepts seem mnecessary for science. In 4 re
cently published book, Sir J. Arthur Thomson affirms that the scientist
must include in his category some notion of a design or purpose in the
world, and this will naturally demand the further step of the existence
of a designer. (9). Tt is evident that in proposing these, the seientists
are reaching out beyond the data of sense perception.

®ir J. Arthur Thomson’s reason for professing a parpose in the

(9). “The Great Design.”” FEdited by Frances Mason. Introduction.
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universe is that without some such concept the world “does not make
sense.”  The natural seiences are limited in their view and this limita-
tion seems necessary for the minute aceuracy demanded by the formula-
tions of seience.  As Einstein says: “Even at the expense of complete-
ness, we have to secure purity, clarity and accurate correspondence be-
tween the representation and the thing represented.......One realizes
fow small a part of nature can thus be comprehended and expressed in
an exact formulation, while all that is subtle and complex has to le
excluded, . . .. .. Herein lies a key to the situation. Reality, I
moan the real universe, is not a simple but a very complex affair, Tt
s many angles, many avenues of approach. The very limitations of.
the watural sciences prevent any one seicnce from interpreting nature
i all its complexity. Neither Physies nor Chemistry nor Crystallog-
raphy exhausts the possibilities of the atom. We need a compound of
these to “make sense” of the totality of reality, or perhaps hetter, some
more general principles that will comprehend all.  Tn this the philoso-
pher may play his role of completing the sciences. His study is a scienee
of sciences. He does not start with all the faects of scienece but with
those general prineiples which the scientist uses for diseovery and eor-
relation.  His work will be “a systematized reflection upon the concepts
amd the methods of seience and the less methodieal thought of everyday
practical life work, and an attempt to try them by the standard of ulti-
mite reality and intelligibility.” (10).

(10}, O'Neill. “Cosmology.” p. 36.
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SNOW INSECTS

GErRarD A, Harringron, S.J,

With the eoming of winter, one would not think that an entomologist
could praetice his hobby out of doors. To us insects seem to he a part
of summer; for those most familiar to us arve simply pests and associate
themselves with sultry days and mosquito-ridden nights. The frozen
earth is no pleasant thoroughfare for most inscets, nor is Boreas' biting
blast an inducement to draw them from their hibernation haunts, so for
a time at least they seem to leave us—until summer comes again,

Winter snows do not drive away all the insect species. Some of
these, queerly constituted as they are, revel in the snow and ice and
seem to thrive thereon. For instance, there is the glacier worm,—(not
strictly an inseet) living in high mountain glaciers; as well as a tiny
inseet seen only in winter and known to the seientist as the Borens, But
most prominent among the snow inseets is a species familiarly called
Spring Tails’ or by their seientific name Achorutes nivicola, which we
may see in the snows about us if we take pains and choose the right

moment,

These ‘Spring Tails” are soft wingless ereatures which walk or run
on six legs, or convey themselves by means of another appendage which
gives them their peenliar name. This appendage, ealled a ‘Furcula’, con
sists of a long, forked flap hinged underneath the tail and folded close
to the body, with its free, forked end towards the head. Two little fingers
projecting from the abdomen hold the furcula in place; and when these
fingers relax, the fureula pulls downward and backward, flinging the
inseet into the air. While the insect “flies through the air with the
greatest of case”, the furcula is folded again under the body, so that it
is ready for another leap once the insect has struek the ground. Thus it
hounds across the snow.

Neither the size nor the mode of life of a Spring Tail would attract
our attention. In size it ranges from one twenty-fifth of an ineh to one
twelfth of an inch, and so might seem to be a speck of dirt in the snow,
Since it is in no way destructive to erops, it does not create any concern
on the part of entomologists. When, however, swarms of these insects
appear on the snow, they are easily distinguished beeause of their eolor
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(dark against the white background) and beeause of their peculiar
movements,

Living in dead leaves, the bLark of trecs, ani moss; ~the Spring
Tails emerge once mild weather has set in, with the {hermomoeter rirgis-
tering twenty-five degrees . oand upwards,  Dryness is death to the
Spring Tail.  Evaporation through their deliente skin is so rapid that
fhey can live only in moist air. The more moist the air, the better they
like it. That is why they appear as the humidity inereases, and are
nowhere to be seen when the atmosphere is cold and dry.

The movements of the Spring Tails are ruther interesting as they
emerge from their places of shelter. They do not come divectly through
the suow, for the crusts are at times too dense for them to penetrate;
so they seek tree trunks, wood stems, stulks of gra
penetrating the snow, sinee there is always o clear space about these
objeets for their pathway, When the Spring Tails are onee above the

s and other objects

snow, their movements are always towards light and open spaces, to the
fields, frozen lakes and rivers. When the air his become too dry and
cold, they make no attempt to return through the passages from which
they eame, but work their way into the snow again wherever they may
be. Having struck o compact erust that obstroets theiv path, they travel
along this erust to some objeet piercing the snow to the ground, where
they again seck shelter,

That is the life of the Spring Tail, an insignificant little creature
which bothers no one and which no one seems to bother; its only right
to fame is that it is among the comparatively few inseets of the snow,
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FLUORESCENT MINERALS IN ULTRA-VIOLET LIGHT
REv. RicHARD B. ScaMmirr, SJ.

The wultra-violet region of the known range of electromagnetic

ties useful for analvtical methods. This

vibrations is capable of prop

region is between the shortest wisible rayvs and the X-ray region of the

These rayvs may be eonsidered as intermedigte in
a8 penetration, between X-ravs and solar rayvs,

Ultra-violet rays have another useful property besides mere pii

of certain substances to absor

tration and this depends on the powe

Photographs of minerals taken in a dark room
1

by the ravs of ultra-violet light

All substances absorb eleetromagnetic vibrations, usually over

characteristie range of wave-lengths, and many emit or ecven re-emii
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such radiations. This phenomenon of emission, ealled luminescence,
may be in the visible region or it may fall in some invisible region, and
will therefore require special physical instruments for detection, This
fuminescence may be fluorescence or phosphorescence; fluorescence if
it is visible during the period of excitation only, or phosphorescence if
it persists when the exciting sonrce is removed.

Where the lumineseence produced is churneteristic of the substanee
irradiated, it may be used as a means of analysis. PFor ordinary work
it is sufficient in most cases to note the intensity and eolor, but the
method is made more speecific and is applicable to a greater range of
materials, if Lhe speetrum of the light emitted is examined speectro-
seopically,

Fluorescence is obtained only from a rvestricted number of sub-
stances, and sueh methods are further limited by the fact that it is usnal-
ly produced only hy light whose wave-length falls within a parvticular
range of the ultra-violet region.

Many minerals show flucreseence in ultra-violet Light, bhut the inter-
esting fact is that several specimens of one and the same species may
belave differently in respect to the inteunsity of the lumineseence and
the color of the emitted light. Furthermore, the behavior of these min-
crals iy ultra-violet light depends to a great extent on their place of ori-
gin. Then too, small traces of some compounds often modify the fluores-
eence of a mineral, or canse fluorescence to appear where it would not
otherwise be in evidence.

With these problems in mind, Dr. William M. Thornton, Associate
Professor of Chemistry, at Johns Hopkins University, brought several
specimens of fluorescent minerals to the Loyola Laboratory in order
that we might photograph them and verifiy their behavior in ulfra-violet
light,

Minerals
No. 1. Caleio-larsenite  (Ca Ph). 8i O,
Franklin, Sussex Co., New Jersey,

Color of flugrescence: peach and pink,

Np, 2. Basalt in Zine Ore, (Ove: willemite and franklinite.)
Willemite: Zn.Si O,
Franklinite: (Fe Zn Mm)O.(Fe Mn).0..
Franklin, Sussex Co., New Jersey.

No. #. Zine Orve: willemite, franklinite and gangue; brown garnet.
Willemite: Zn,Si O,
Franklinite: (Fe Zn Mn)O.(Fe Mn).0,
Gangue: manganiferous caleite: (Cadn), O,
Brown Garnet: R; R. (Si 0))a
Franklin, Sussex Co., New Jersey.
Color of fluorescence: uraninm green, (garnet) red.
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No. 4. Hyalite on pegmatite.
Hyalite: Si 0. nH,0.
Mitehell Co., North Carolina,
Color of fluoreseence: white.

Technigue

Place: dark room with black walls,

Source of Ultra-violet Rays: Hanovia Mercury Vapor Lamp.

Filter: Hanovia glass filter: Se. 2682,  (Transmitting a high per-

centige of the invisible radiations snd excluding most of
the wisible light.)

Camera Lens: Bauseh & Lomb Tessar B; 6% x 81,

Film: Defender; highly sensitive to green. 5 x 7.

Back-ground: maroon velvet.

Exposure: two to five minutes, |

Aperture: eight,

From the photographs hercwith reprodueed, it is evident that our
experiments were sueeessful, It is hoped that o photographic record of
these minerpls while in active state of fluoreseenee might he analytically
useful in eertnin eases, particulirly when the substances of immediate
interest exist in admixture with considerable matrix of non-flupreseent
nature,

We are grateful to Dr. Thornton for his valuable suggestions and
‘nterest. Three of the specimens were loaned from the U. S. Natiousl
Museum in Washington.

Our future endcavors will be to get a permanent record of the hril
liant colors of these fluorescent minerils in color photography hy the
Finlay process.

Literature
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THE NEGATIVE LOGARITHM AND THE pH-CONCEN-
TRATION CONVERSTON

Berxaen A, FiErers, S.J.

That the eonversion from hydrogen and hydroxyl ion eoncentration
to pH wvalues and the reverse proeess capse the student considerable
difficulty is recognized in the literaturve of chemieal edoeation. (Cf.
Mathematical Requirements for Physiedl Chemistry, Farrington Daniels,
J. Chem. Edy, 6, 254, 1929 The reverse process will follow mathemati-
cally without too mueh difficulty, if the student hins eonfidence in his
vwy work in probiems that veguire the use of the direct process.

This econversion invelves the use of negative logarithms. The
method that follows is adapted to other applieations of this logarithn

in the advaneed courses of the scienees:

Probably the simplest solution of the difficulty is to have the student
CHANGE ALL FACTORS THAT INVOLVE THE RAISING OF TEN
T A NEGATIVE POWER FROM THE NUMERATOR TO THE DE-
NOMINATOR AND VICE-VERSA, CITANGING THE sIGN OF THE
EXPONENT IN BEACH CASE., After i pedagogieal test of this proeed-
ure, it was found to have been successtul; for the inereased confidence
of the student in the results of lhis own ealeulations indicated the sue-
ress af the method to the writer. The examples that follow should clar-

ifv the procedure indieated nbove.

The pH wvalue of o system is defined as the NEGATIVE LOGAR-
UM OF THE HYDROCGEN TON CONCENTRATION. (The negative

logarithm and the eplogarithm are identical.)

1
oH = login —— = colog(H+)
(H-+)

When the hydrogen ion copeentration is given direetly, this con:

vorsion is made with relative case, Thus:

1
(H4) = 1x10% = —
10‘.’|
log 1 = 0.0000
colog 10 (log = 3.) = 7.0000-10
+log(H+) = 7.0000-10
—log(H 1) = oH = 3.0000
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In the following ease the suggestion is seen more clearly. Thus:

3.02
100

(H4) = 8.02x 105 =

0.4786
5.0000-10

+log 3.02
colog 107 (-1l 10" = 5.0000)

+!og{H+) = 5.4786-10
—log(H+) = colog (H+) = | = 4.5214
When the hydroxyl concentration is given and the pH value is re
quired, use is made of the water equilibrium expression in either of the

two forms given below:

Kll--o = (H+) x (OH—-) = 12x 107" = 1 x 1078%

Then:

1 x 10719
(OH—)

(H+) =

FOR EXAMPLE:
The (OH-) ion concentration of a solution is 8 x 10-%; what is the
pIl value of the solution? Substituting:

It £ 5o dh S

(A=t S
8x10" 1. x 1003w
Solving logarithmically:

+log 1 = 0.0000
+log 107" = 5.0000
colog 8 (log = 0.9031) = 9.0969-10
colog 107154 (log = 13.9200) = 7.0800-20
+log (H+) = 21176930
—log (H+) = colog (H+) = ,H = 9831

Notice that the change of factors with negative exponents was maide
hefore proceeding.

The REVERSE PROCESS from the pH value to the concentration
may be studied from the mathematical definition above:

= log 1 (H+)
+H ( log 1 tH-i—))
1 =10

~1/(H+)
: the pH wvalue of a sys

Let us reverse the illustration given above:
tem is 9.824: what is the (OH-) icn eoncentration?
Substituting:

102 =1(H+) -
(H+) =1/10% = ] x 10795
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To find the (OH-) ion concentration, use the expression for the
witer equiibrinm constant:

(H+) X ‘0"—) = 1x 1079 = 1.92% 10
Lp 1010 10 k2
(OH-)

(Ii_’_] IU-\I-H‘.’ — ]U‘]R-H".’
10741 nearly equals 104036

To change this value to an integral expression:

(OH—) =1/10"4

Solve logarithmieally:

+log 1 = 0.0000
colog 1041 (+log = 4.1) = 5,9000-10
+log(OH—) = 5.9000-10
Antilog (“N™") = 7943 %107

which is nearly equal to 8§ %107
This latter value was the hydroxyl fon concentration in the first
et af this paper. The identity of the choice of values for the water
equilibrium constant may be proved by this last method,

e
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THREE THEOREMS PRELIMINARY TO A PROOF OF
CASE 1 OF FERMAT’S LAST THEOREM
Rev. Josegrn . MErricK, S.J.
Note: Aecording to the Encyelopedia Brittaniea, Fourteenth Edition,
1929 vol, 9, page 174, the proof for ease 1 had not hitherto been

worked out. i

THEOREM 1. The sum of the numerical coefficients of the rth and
r+1) th terms of the expansion of (x+y)" equals the numerical cocffi-

cient of the (r+1)th term of the expansion of (x+y)»*. For:
n{n—1)(n—2) ... (n—r) n(n—1) n—2) .... (n—r—1)

i - - + — e i - =

AN L (r+1) 2oalds srseselrE2)

n(n—la..:n—-r)’ | (n+1){n) (n—1)(n—2)....(n—1)
SRESaR e v R VIR K R M e B R
5. 8.4 (-2 | S T (r+2)

which is the (r+1/th term of the expansion of (x+4y)nL

HENCE when n is an integer, the numerical coefficients are all integers.
For if they are integral when n is 2, then they are integral when nis 3.
since the sum of two integers is an integer. But they are when n is 2: etc.

THEOREM 2. When n is a prime number. it is an integral factor of
the numerical coefficient of every term of the expansion of (x+y)" except tle
first and last.

nin—1)(n—2)....(a=r)
For (thzorsam 1) the numerical coefficient ——M————————
2.3.4...(r+1)

is an integer, and vet every factor of the denominator is less than n,
Hence the denominator is cancelled by the other factors of the numerator
and n remains as an integral factor of the numerical coefficient. (Since a
prime is indivisible integrally by every smaller integer, except, of course,
one.)
2(2v71—1) 2n—2 (141)n—2
THEOREM 3. When n is prim¢ —m———=———= —— —— =
n n n

l14+n+n(n-1)/24..... +4n+1-—-2

n




n (integer)
\: =——— = integer (See theorem 2).
n

Hence if ns#2, since 2n=integer

2o-t—] }n;nfz
Y. —-————=jnteger -
n 'n-——primc
J['}l‘l I_l} 3 3 (')1_])" ,
Again, —— —— (when'n:is prime but=£3j)= ——=— —— =
n n n
2n4-n ( JIn—3  2n—24n(integer) 2n—2
= e = — ——— = ——— 4 integer.
n n n
2n0—3
But ——— =integer from A) above, for any prime value of n.
x 2
3n—3 .
= inleger for any value (prime) of n. Hence if n=3
it
Ju i | __1
—— — ==/integer.
n
k{kr1—1) | 1k+1 n= 1—[ |
B: Hence if —— = integer, then (l\—H)l f= integer
n
(n=prime; k=1, 2, 3, 4 or 5, etc.)
But B) is true when k=3, therefore when k=4, etc.
{cpLye1=]
Moreover if k+1n, then — ————— = integer for any prime

n
value of n and any integral value of k+1.

FERMAT'S LAST THEOREM, CASE 1

The theorem states that x" cannot equal (x-4a)"—(x+b)" where n
is an odd prime and x, a and b are any integer= whatever.

N. B. Since a common integral factor of a, b and x would cancel out,
we suppose them to have no common integral factor.
Now (x+b) can be written (x+a—c¢) where obviously a—cisb. Hence
¢ is any integer,
J * n
If the theorm is false, then (x+a)"—x" = l iX—¢)-+3a) ‘
A: Expanding

(n—1)
4t s LR +nxa"!'+ar—xn

xn4+nx" ! atn

2
= (x—¢)"+n(x—c)*a, .... ni{x—c)ar+ar (Cancel d.)
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Hence (x—c)" = n[ L e T +xarl—(x—c)"a ....—(x—c)ar! ]
(x—c)n )
Therefore from preliminary theorem 2, ———— — is an integer and
1n
X—¢
since n is prime, — — is an integer such as v. Thus x—c=nv and x=nv+tc
n

From A: THEREFURE (nv+c¢)"=(nv+c+a)* — (nv+a)n, or

(nv+4a)+ (nv+c)"= (nv+a+c)' = (pq)", where (pq... )
is the product of all the prime factors of (nv+a-c)
It is clear from this last equation that a and c are interchangeable,

Now a and ¢ together cannot have n as an integral factor, for
then n could be cancel ed throughout the whole equation, which is con-
trary to our supposition that there is no common factor which can he
cancelled. Let us suppose then that c equals dn® where d has no integral
factor n,and ris (), 1, 2 or 3, etc. Hence a has no integral factor n. Then

B: (nv+a+dn®)"—(nv+a)"=(nv+dn*)" . Expanding, we have

(n—1)
(nv+4ai"4nin(nv+4a)" '+n

d*n¥ (nv+a)y 2, .. .nd" P nr (") (nv+a)

(n—1)
+dmnre — (nv+a)t= (nv)"+n(av)rldnttn ——— (av)e={dnT)*

<. +nnv(dnt)n14-dnntn

Let v=enk where e does not have n as an integral factor 2nd k may
be 0, | 2, etc. It will be noticed that the first term resu'ting from the ex-
pansion o the second term on the left, cancelsthe second term on the right;
the first term of the expansion of the third term on the left, cancels the third
term on the right, etc.

Hence niv', i. e. n'% 121 js tha only t:rm left on the right side and
every term on the left side has n*''d as an integral factor,

dan!
Therefore: if r+1<7kn+n, then —— — is an integer after dividing
n
throughout by n**®.  For all other terms have n*'* expressly as an in-

tegral factor. But by hypothesis d and a do not have n asar integral fac-
tor. Hence this is impossible.

en
If r+1>kn+n, then — is an integer, for similar reasons. This too is
n

impossible. For by hypothesis ¢ has not n as an integral factor.
THEREFORE r+1=kn+n and r is not 0.

HENCE (proof of Case 1) EITHER OF THE TWO SMALLER TERMS

OF OUR ORIGINAL EQUATION MUST HAVE n AS AN INTEGRAL

FACTOR, AND ONLY ONE OF ALL TERMS IE\H n AS AN INTE:

GRAL FACTOR.




THE CANONICAL FORM OF INCOMPLETE DYADICS
J. A, DEvENKY, S,

In the general discussion of the Hamilton Cayley equation we suppose
A\, By ) p,oand g C(roots of the auxilinry cubie) are not zero. We thus
obtain seven complete dyadies.  If we suppose one or more of these con-
stants vanish, we obtain nine incomplete dyadics. The following are their
canonical forms and analytic properties,

L =
This is the null dyadie. It annihilates all veetors.
D=0 =4 = =dt ==y
The Hamilton-Cayley equation has the form
G — 1),
& = l‘lir'(',

This is linear and self-perpendicular, As postfactor it annihilates vec-
lors, or their components, collinear with its consequent line. It is a versor
for veetors, or their components, collinear with its antecedent line, turn-
mg them 90, se that they are collinear with the consequent, The magni
tude after rotation is direetly proportional te the magunitude of the com
ponent in the direetion of the antecedents.

b o—=d —db —d =1

it l‘!i"h.
The Hamilton:Cayley equation has the form
$* = (L

3 =g vie

This is linear, non-self perpendicular. As postfactor it annihilates
veetors, or their components, perpendicnlar to the anfecedent line. It is a
versar for veetors, or their components, collinear with the antecedent line;
turning them throngh sueh an angle that they are collinear with the con
sequent,  Their magnitude after rotation is directly proportional fo the
magnitude of the component in the direcfion of the antecedent,

If the dyadie be expressed in terms of i, j, k, it is unilinear. It then
annililates the j & k components of vectors and is an isotonic tensor for

their 1 components,

v ¥ (X )
o —p & L ‘___._.__
@ ¢ =" fabel
¢, =o,
1= |<]“'l"l.'. P = l."ll"l"f.'-

The Hamilton-Cayley equation has the form
b2, (b —BI) =0
where really &, (P—BL) =10,
Lo ®=e¢ (ba+eh).
This iy planar and self-perpendicular. As postfactor it annihilates
veetors, or their components, perpendicular fo the anfecedent plane. It
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rotates through 907 vectors, or their components, collinear with the ante-
cedent plane. The magnitude after rotation is the sum of two terms
directly proportional to the magnitudes of the components of the trans
formed veetors in the directions of b’ & ¢ respectively.

e =0, ¢r=(.‘1(|)’)(_ll+('.'x|l]
P, = t'l"'ith‘. *P,_” =10
Pt =e “(a’h -+ b'e),
P = c'l"'l-'u. bt — P = () (n=13).
The Hamilton-Cayley equation has the form
P =0,

& = l.'llj'll -+ tr,__c’ll.
This is planar and self-perpendicular. As postfactor it effects a trans

formation similar to that of 4.

b, = B P = |-|||' X b+ l'zi" bl

b, =— l'Il'zﬂl". ¢, =0
The Hamilton Cayley equation has the form

$*: (b—BI) = 0.
., ¢ — e, (a'an +¢'c 4 e'a).
This is planar, non self-perpendicular, It can be factored
b — e (a'a 4 ¢'e) « (1 +c'a)

inte the produet of a (planar) isotonic tensor and a simple shear.

If the dyadic be expressed in terms of i, j, k, it is uniplanar. It anni
hilates the j component of vectors, and effects a simple shear in the i, k
plane.

% Ze,
P =e¢ (a8’ Xa+te Xetc Xa)
P = nl'—‘hh'. ¢, = e

Q=g M a'a 4+ ne'n 4 e'e).
The Hamilton-Cayley equation takes the form
(P— AlL)2.&=10.
T = (-Ilr‘ln -+ ":(""‘

This is planar, non-self-perpendicular. As postfaetor it annihilates
veetors perpendicular to the plane of antecedents. It is the general
tonie for the plane of conseqguents.

It the dyadie be expressed in terms of i, j, k, it is uniplanar, It
annihilates the i component of vectors and is general tonie in j, k plane.

¢ = g e,
e, —=e, Jab.c¢ 4 vzlu- c il — (?’vh - i
® labe]
P, =8,
' = e ~'hih 4 e, 7'¢'c, = e "b'h + ez"{?'[‘:.

&

v:zm’_. @2,, =ge6,

The Hamilton-Cayley equation takes the form
$. (b—BI) . (¢——CI) = 0.
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8 b= £ {a'a 4+ hW'b).

This is planar, non-self-perpendicular,

It is an isotonic tensor for
tie plane of consequents,

If the dyadic be expressed in terms of i, j, k, it is uniplanar. Tt

annihilates the k component of vectors and is isotonice tensor for i, J
plane.
— 2 = a1t
L. 2e s & e.e X
—— Bt pa—
cb:j_l.i({' ‘b‘_,x- e

Pl — e, a4 bh), ¢ =e Ma' + bh),
The Humilton-Cayley equation takes the form
(b— Al)* =0,
P = (I —a'n)peosq - (Ve—e'h)psing.

1

This is planar, non-self-perpendiculur. It is the eyelotonie for the
plane of consequents and may be factored
= (ph'h 4 pete) - [T —a'a)eos g 4+ (We—e'h)sin g)

into the product of an isotonic tensor and a eyelie dyadie.

If the dyadie be expressed in terms of i, j, k, it is uniplanar, It
anniliilates the i component of vectors, It is versor for j, k plane.
P, = 2p tosq
5, = b (e l;} I-}-ll XX ) A AT I_X_l_l_r}f o) pGosq

ahe

la e
&, = piaa’, e =ph

L]

The Hamilton-Cayvley equation takes the form
d. (B —2p cosq P prl) =0.

e



DIFFERENTIATION OF THE DEFINITE INTEGRAL

LaxcoLy J. Wansu, S.J.

A rather common praetice in the physieal and mathematieal lifera
ture is the determination of the derivative of a funetion which is defined
in terms of the Definite Integral. The present paper will be devoted
to two special eases. The first ease deals with the differentiation of {he
Definite Integral with respeet to its upper and lower limit. The second
ease treats of the differentiation of a funetion which is defined as i
Definite Integral contiining a parameter,

First Case: | If the lower limit is a eonstant |

b
li)“]) -_':J fF(x)dx
a

Ad(b) _k d(h 4 Ab) P(h)
Ab I Ah

s e Al
$(h 4 Ah) = j fix)dx

f

. A®(h) v f (x)dx » LeAh f(x ) dx b f(x)ds
* T Ab [“ _;.TJFJ Al J“ Al

]

By the Theorem of the Mean for the Definite Integral
Ad(h) (h+ Ah) —Dh
AL Ah
Where £ is defined: h < & < b4 Ab.

AsAb = 0, E —hand T(&)=T(h)

1 (1 1 b
il D =% U tesvae=1m.
() (|'|'|. .

[Note: A similar process of reasoning would give ®(a) = —f(al.

~E(£).

One speeial applieation of this case, and one which will serve to
illustrate the usefuluess of the method, is the derivative of the Natural

Logaritlhm.
A
]u_-,:c i ‘ —dE
S g

il d X il “‘_
— logr, X =— —f=— fierde = f(x).
dx ’ dx )y & lL\Jl
0 e =] o 1
Since f(&) = e.f{ﬂ ==
Lo
p 'E\T |||}_'__ X==u
Second Case:
rrq(a)
Pla) TI fx,a)dx
o gyla)
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Ad(a) Pla 4 Aa) —dla)

Sa = a (Eq. 11
* ilaida)

$(a + Aa) — ’ (%0 4 Aa)dx, [Eq. 2]
o Eylasda)

Expanding Eq. 2 and substituting in Eq. 1

Adi(a) ""ﬂ»“ﬂ f(xia -+ Aa)dx *afa) f(xia 4 Aa) —Ff(x. a)dx
= +J PR S T A B e

Aa Aa Aa

gota)-Amila) gyla)

I g(a)rdg fa) f{}\.u-{;a__\nﬂ. [Eq. 3]
mlal
Applying the Theorem of the Mean for Derivatives, and recalling
that we are dealing with a funetion of two variables, x and the parameter
a, the 2ud term in [Eq. 3] becomes:—
filx: a + Aa) —fix.a) i i
R fiv.a) = 7% f(x.a -+ #ia),
evaluated for a=a 4 #da: where (e #da) is so defined that
a < o+ 8la < a4 Aa,
and where # is any positive fraction,
Substituting this new value, and applying the Theorem of the Mean
for the Definite Integral to the Ist and Srd terms in [ Eq. 3] we obtain

— fix.a + #dahdx

Ad(a) j's:.l’a'l il
.

An ita) 9o
A7‘u L'i iy
— Il'.E a4 Na) 4 =2 f{ﬁ a + Aa). [Eq. 4]
Aa Aa
dd(a) inla) 4 :
,',——;’ — fix.a)dx
e {a) dy, (a) .
- flg,(a), al+_._ i[g (a), al. [Eq. 5]
da da
[ Nate: In [Eq. 4] Eu and -'El are so detined that g, la) —I—Ag“(u}
< & < gila), and g, (a) <& < g (a) 4 Agla). Hence as Aa. and there-

fore also as Ag (a) and Ag (a) = 0 as their limit, £ - ¢ (a) and
§ =y (a).]

Bquation 5 is, then, the formula for determining the derivative in
problems eoming under Case 20 In the following application it will he
observed that besides obtaining the derivative of a specifie tyvpe of
function, we lave in hand o rather ingenious deviee for evaluating an
integral not eqasily handled by other methods,

rxe—1
Problem: Evaluate ®(a) in the expression ®la) ﬁ.ﬁ log x
=
- i = —0: =
?—1“‘" I3 ,_“{a! . rl\ &) |mr\
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Su‘hat'i'.t'.u-ﬁn_g-f‘in I'Eq .'5.’["*;&11(1 obtaining @' (a)

A (a) K .ix""&x= ';«xs?-*l' ..

d“‘(ﬂ) — rL‘ﬁﬂ

=5
L dla) = j ;

Kl
o et

P da = log(a 4 11.
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A CATHODE RAY OSCILLOSCOPE FOR THE PHYSICS
LABORATORY

Rev. Joux 8. O'CoNok, S.J.

Little more than a year ago the Cathode Ray Oscilloscope could be
found ouly in the bhetter equipped electrieal researvch lahoratories, hul
within the last few months at least five manufacturing concerns have
hronght out oscillosecope and auxiliary equipment which are well within
the reach of colleges even with quite limited bhudgets,

In view of these recent developments and also beeause the oseil-
loscope is perhaps one of the most versatile instruments in the field of
modern physies, we are submitting this deseription of fwo units recently
aequired at Woodstoek. The first is the oscilloscope proper, which was
purchased from the National Company of Malden, Mass. The second is
i Bedell sweep cirenit which was coustrueted at Woodstoek from stand-
ard radio parts, according to ROA data,

The Cathode Ray Tube is of eonrse the essential element around
whiel the above mentioned seope is built. The tube is the RCA Nao, 906,
It is a highly perfected development of the old Braun tube (a familiar
Hem in most of our laboratories), and it improves on its aneestor by
laving o much higher vacoum, a hot eathode with indirect heating for
electron source, possessing also a three ineh Huoreseent sereen, and
requiring only 1000 volts for its accelerating potential,  With a control
grid augd focusing electrode it constitutes an electron gun used to project
a4 beam upon the fluoreseent sereen, which produces a luminous spot

easily wisible in a brightly lighted room.

The deflection of the beam is produced by the use of two infer-
conneeted sets of plates serving to control the eleetron stream by two
clectrostatic fields at right angles to each other. In operation one set of
plates reproduces the variations of voltage under observation, while the
other piir provides a suitable timing axis,

The purposes to which suel a properly installed eathode ray tube
may he put are practieally unlimited. With the modest equipment
herein deserilied it is possible to use the seope as a high frequency A.C.
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volt meter; to adapt it for use as a frequeney meter; to show permanent
images of the wave form of various sources of alternating current; to |
show characteristic curves of vacuum tubes; to produce Lissajous
figures; to reproduce hysteresis loops; to show the continuously vary
ing modualating voltage produced by wvoice or music, from radis,
phonograph or loeal microphone and amplifier, and to show the differ-
ence between such complex waves and the pure note of a tuning fork
or other source of constant frequeney vibrations. In addition to these
demonstrations and practieal uses, the tube and its associated equipment
constitute the main items required for the performance of the fundi-
mental experiment of J. J. Thomson on the determination of the ratio of
charge to mass of the eleetron. And finally the tube serves as the basig,
for the explanation at least, of the most promising method of television
transmission and reception,

The Oscilloscope put out hy the National Company is contained in
a metal housing 18" x 8" x 6", In addition to the mounting for the 906
tubie, it ineludes power supply for filament and high voltage, potentio-
meters for focusing and brilliance control, as well as a means of apply-
ing the 60 eyvele A.C. from the power transformer directly to the horiz
ontal deflection plates, thus giving a self-contained horizontal sweep,

This A. C. sweep is quite satisfactory for certain purposes, such for
example as the determination of pereentage modulation of a hroadeast
trausmitter, and the unit is so used without further auxiliary equipment
by several of the Washington Stations. The complete sechematie wiring
diagram of the National Oscilloscope is given in Figure 1.

For many of the other uses mentioned above it is necessary to have
a time axis that is truly linear, and since the output voltage of the
commercial generators is not such, another type of sweep eircuit is
needed, especially when permanent images of wave forms are desired.

Suel a linear sweep cireuit is shown in Figure 2, In some oseillo
seopes this eireuit is built in as an integral part of the entire instrument.
Sinee it is the more expensive part of the scope, and is not essential for
modulation measurements, the National Co. does not include it in their
instrument. We have found the locally assembled unit most satisfactory
for the purposes for which it is designed, and far more reasonable to
construct than to purchase.

Tts operation depends on the remarkable properties of another re
cently developed thermionie tube, the Thyratron. Built as a separate
unit, this sweep cirenit is connected to the seope of Fig. 1 by a pair of
leads from BB to AA, thus replacing the A.C, sweep when S, the change
over switeh, is turned to the right,

Following (in Fig. 2) from the terminais BB (syeep voltage), we
see that one of the hank of condensers (4 to €5) may be connected (by
means of a seleetor switeh) between the points BB in such a way that
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the vaoltaige of the particular condenser sclected is applied (through thi
leads) to the horizontal defleetion plates of the tube of Fig. 1. This
condenser is then charged by a constant current delivered through the
plate cireuit of the 58 pentode. The voltage, due to the charging cup
rent, is therefore proportional to time, and the defleetion of the eathods
ray beam inercases in one dircetion accordingly. When this voltage
reaches a certain limit, the thyratron (883) ionizes and discharges the
condenser almost instantly, and the electron beam of the cathode ray
tube snaps back to its orviginal undeflected position. The eharging eyels
is then repeated and the spot of light moves over the screen with prie
tieally constant velovity in one direction, returning in the other diree
tion so rapidly that no image can be seen on the sereen during this
slight fraetion of the eyele.

Frequeney control of this cyele is had by regulating the value of
the eharging current, or by varying the size of the condenser or hoth.

The thyratron used is the RUA 885, and is a grid-controlled, gnscouss
discharge tube of the heater eathode type. [Its operation as deseribed
above is made possible by the feature that a negative voltage on the grid
cither maintains plate current eut-off or promptly loses control, depend:
ing on the value of the plate voltage,

As seen above, the plate voltage is determived by the eharge on the
¢ondenser; and when breakdown potential is reached, the eondenser dis
charges through the tube, the plate voltage drops, the grid regains
control, and the new eyele starts.

For frequencies in the audio range the 58 can be used very safis
faetorily as the tube feeding constant current to the condenser. For
higher frequencies the type 34 is preferable.  Figure 3 shows the wave
form output of the linear sweep eireuit.

The exact synchronizing of the sweep eircuit oscillator with the
pattern of a wave under observation ean bhe conveniently done, as seel
in fig. 2, by supplying the grid of the 885 with a small portion of the
wave voltage under test. A very low voltage is adequate to cause the
pattern to loek and hold stationary with several complete cyeles of the
wave visible on the sercen, This voltage is appiied by means of the 6:1
transformer at the right of Figure 2. Tt should have an air core if radio
frequencies are to he used.

It will also be noted that the power supply for scope and linedr
sweep are entirely separate. This of eourse is not necessary, but wis
found more convenient than tapping the power pack of the National
unit. Values of resistors, potentiometers, ete., used in the construction
of the sweep eirenit are to be found on the diagram. The power trins
former is a Phileo general purpese one (replacement part T421), and
wits used beeause it happened to be om hand. Both filament and plate
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voltages had to be adjusted by the use of the resistors indieated.
Actnally what is needed is filament voltage for 80, 885 and 58, and a
high voltage of approximately 300 after rectification and filtering.

Credit for a great part of the work of assembly and adjustment of
this unit is due Mr, Edward 8. Haober, and the finished produet com-
pares favorably with commercial oseillitors of this type, duoe to his
efforts. Its cost, exclusive of time and including tulies, was abont $12.00

Demonstration of pure-tone wave forms was mentioned as on of the
uses of this oseilloscope.  In this connection we have found the RCA
Technical Purpose Beeords most suitable.  These records are made with
frequencies from 25 to 8000 v.pis. and when played on an eleetrie vie-
trola. with the output coupled to the cscilloscope instead of the lond
spedker, give an almost perfect wave form on the sereen, corresponding
to the frequeney used. Catalogue and prices may be had by writing to
ROCA Vietor, Camden, N, J.

Incidentally, these records also serve three other purposes; the for-
mation of Lissajous' figures when used in combination with the A.C.
swoeps the calibration of the sweep frequencies themselves; and lastly
the eonstant frequeney note can be readily amplified and nsed as the
oscillation souree in A.C. bridge measurements of induetance and
capacitance,

A list of some of the manufacturers of Oseilloscopes, and the in-
troment prices, is followed by a bibliography.

National Company, Malden, Mass,

Type No. CRO (without linear sweep or tubes). ... ooaan, $17.70
ROA Cathode Ray Tube No. 806 A e e A ey 1yt 2 o P
CS i hyratran N0, (8BS ol Bl s s s e e ng )

RCA  Oscillograph Type TMV-122B (just put on the market)
(Wholesale Radio, 1000 6th Awve., N.Y.C. This includes sclf-
contained linear sweep cireuit, amplifier and all tubes......... $84.50

General Radio Co., Cambridge, Mass, Type 687-A with sweep and
tubes (5 inch SErEEN) .iveicvsniimessionsianesrnorenssssnes $184.00

Milvay Clongh Brengle (Chicago Apparatus Co.)

Oscilloseope with tube ... ittt £50,00
SWeep EITCUIt L. . c.elie i i e 50.00

Standard Instruments Co.  (Wholesale Radio) Oseilloseope with

sweep (no tabes) .o..visesinsiinn i s s s s $120,00
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LECTURE AND LABORATORY SUGGESTIONS
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L. 8. Btarrett, Athol, Mass.
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SEISMOLOGY

L A T A
FATHER MACELWANE, S.]J. GIVES LOWELL INSTITUTE
LECTURES

A eourse of eight illustrated leetures on “Some Old Seismologicdl
Problems and Recent Solutions” was given this vear by Father Jomes
B. Macelwane, S.01., of St. Louis University. The lectures were givin
under the Lowell Institute in Huntington Hall, Rogers Building, Boston,
Mass., on Fridays and Tuesdays at eight o’clock in the evening, begin-
ning Friday, February 1, and omitting Friday, February 22,

The lectures were as follows:

1. Earthquakes. Their nature and distribution. Intensity. Destroe

tiveness, BEarthquake resistant construction.

2. Shallow Earthquakes. Probable causes and mechanism. Rela-
tion to the structure of the earth’s ernst.

3. Deep Barthquakes. Claracteristies. Distribution. Problem of
origin and mechanism.

4. The Seismograph. DPrinciples. Types in general use. Charae:
teristics and limitations.

5. Seismographic Records. Scismograms from a near origing from
a dlistant origin, The Irr‘nhlc-rll of the epicenter. The ]ll'tlllh'lll of l]('['lﬂl

nf foeus,

G. Barthquake Waves. Types of waves inside the earth, Stress
and strain, Waves on the surface of the earth.

7. Artificial Barthquekez., Refraction and refleetion of elastie
waves. Applications to seismie prospeeting,

8. Speeds and Paths of Earthquake Waves Inside the Earh. The

rock mantle. The Dahm layer. The Gutenberg discontinuity and fhe
core of the earth.
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SEISMOGRAPHIC OBSERVATION OF TILTING

Rev. Jonx P. Drnasey, S.J.

Several yvears ago one¢ of the seismographs of the Canisius College
Observatory, Buffalo, disclosed a queer preference for leaning toward the
southwest, & constant drifting away from The northeast. The persistence
uf the instrument jn its tendeney foward the southwesf, even affer
several quite aceurate relevellings, finally snggested a serious study of
the phenomenom,  Could it be possible that the southwest tilting of the
tireat Lakes region, so long studied by geologists, was revealing itself
on the seismograph?

The Lakes Region appears to be the most stahle and also the most
mobile seetion of the North American Continent, Earthquake eatalogs
give the region seant attention, for the exeellent reason that for many
generations the region has been immune to earthquake eatastrophe. No
other seetion of the continent has presented such freedom from seismic
disturbanece,

Nevertheless the Lakes Region is the most mobile area on the con-
tinent.  This seeming contradiction, exceptional stability associated
with exceptional mobility, disnppears with the realization that immunity
from serious enrthquakes may he expeeted in a region that offers con-
stant and ensy elastie readjustment nuder the various stresses brought
to bear upon it.

The delightfully broud heaches and upraised beach terraces that
feature the northern shores of the lakes have been inferpreted by
authoritative geologists as umistakable evidenee of a continued and
goneral northeast to southwest tilting of the entire Great Lakes Region.
This interpretation is eonfirmed hy the water level vecords of the Lakes
Survey, further confirmed also hy direet observation of older residents
and fanmers along the northern and southern shores. These observers
lave noted g constant recession of the lakes from their northern shores
and an aggressive erosion destruetively at work along the southern
shores.

This immense erustal readjustment has been observed for many years.
Its rate also has been measured with preeision, and its eauses have been
explained satisfactorily, Just yesterday, geologically speaking, untold
fhousands of tons of glacial ice pressed down upon the Lakes Region,
The neatly balanced forees of this segment of the earth’s crust were
greatly disturbed. With the recession of the glacial ice, these disturbed
forees went to work toward the restoration of their former equilibrium,
4 work that continues in present geological time.

Geologists until recently pictured such erustal readjustments as
abrupt and spasmodic, earthyuake eatastrophes of devastating propor-
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tions.  The younger science of geophysics favors rather an elastie awd
generally gentle easement of uncompensated stresses on the earth’s gur
face. Normal readjustments arve elastic and constant rather than vialew
and spasmodie.

Infinitesimal as is the rate of tilting affecting the Lakes Region,
yet this minute rate has been measured and it eomes well within the
sensitivity limits of modern seismographs, It is of an order that would
tip a structure as high as the Empire State Building only a few fhou
sandths of an inch eaech year. Much larger tilts than this are daily
affecting scismographs. The most sensitive spirit level is a erude instry-
ment compared to the modern seismograph. Even the infinitesimal
shifting of ground level under the gentle influence of atmospherie pres
sure and temperature changes, the flow and ebb of the tides, is matter
of daily seismographic ohservation, source of annoyance to most seis
mologists the world over,

For this reason the seismographie ohservation and study of slow
processes of land tilting becomes involved and statistical, The study
should extend over comsiderable periods of time, and with the coopers
tion of several properly distributed observatories. However, the dita
on land tilt taken from a single observatory should prove a worthwhile
contribution, and with this objective the Canisius College Observatory is
following up with interest the defleetion of the seismographs.
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RECENT SCIENTIFIC PUBLICATIONS
OF OUR UNIVERSITIES AND COLLEGES

YN YN Y Y Y Y Y Y Y Y

WYY Y Y Y Y Y Y YY.
GEORGETOWN UNIVERSITY
Seismological Observatory
Instrumental Bulletin and Seismological Despatelies,

Published monthly.
Setsmological Work at Georgetown. Earthquake Notes Vol. V, No. 1, p. 321,
(. W. Sohon, S.J1.) June 1933,

A Note on Two Mieroseismic Storms of the Past Year, (F.W.Sohon,S.J.)

Earthgquake Notes Vol. VI, No. 1, p. 12, Sept. 1934,

A Praetieal Station Map for Azimuth and Distance with Graphic Rules

for Latitude and Longitude. (R. J. Buekley, 8.J.)

Earthquake Notes Vol VI, No. 1, p. 22, Sept. 1934,

The Seismie Reeeciver. (F. W. Solon, 8.J.) Journal of the Washington

Aeademy of Seience Vol 28, No. 9, Sept. 13, 1933,

Depaitment of Orthodontia

“Tdeas and Ideals in Orthodontia™, hy Stephen C. Hopkins.
Georgetown Dental Journal, 1934,
Oral Health, Torento, Canada. 1934,

Dental Materials: A Didactic Subject. August, 1034,
The Dental Digest. Goldberg, M.

Dontal Materials,  January, 1935, DBulletin of the Distriet of Colum-
hin Dental Society. Goldberg, M.

WOODSTOCK COLLEGE

Astronomical Observatory
Woodstock College Meteor Obscrvations of 1933

Meteor Notes from Awmerican Meteor Society, by Charles P. Olivier,
President.  Popular Astronomy, February 1934, Vol. XLII, No. 2
p. 97sq. W, J. Miller, 8.J.

Meteor Heights, 1933 Leonid Epoeh. Part T, Eastern Group; by Doris
M. Wills, Popular Astronomy, April 1834, Vol, XL1I, No. 4 p.
220 8q.  (Ohservations here recorded from W. J. Miller, 8.J., and
eighteen assistant observers.)

Ed
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Woodstock College Meteor Observations of 1934:

Meteor Notes from American Meteor Society, by Charles P, Olivier, Pres.
ident. Popular Astronomy, Jan. 1935, Vol. XLIII, No. 1, p. 28sj,
(Observations under direction of J. F. Colalan, S.J. and eleven
assistants.) Cf. also Popular Astronomy, May, 1935,

The Georgetown College Observatory Observations of 10832 werg
reported as follows:

Heights and Train-Drifts of Leonid Meteors of 1932, by Charles P. Oliy-
ier. Proceedings of the Ameriein Philosophieal Society, Vol. LXXIT,
No. 4, 1933, p. 215sq.

GEORGETOWN UNIVERSITY SCHOOL OF MEDICINE
Medical School

Rational Surgical Treatment of Pelvie Inflamations.
Dr. William J. Cusack,
Annals of the District of Columbia, August 1933,
Full Term Abdominal Pregnaney.
Dr. Joseph J. Mundell,
Annals of the District of Columbia, April 1955,
Report of a Case of Chorioma (Clorio-adenoma type).
Dr. Joseph J, Mundell,
In press, 1935,
A new Preparation in Obstetries,
Dr. J. Bay Jacobs,
Medieal Journal & Reeord, 1934,
Growth and Development.
Dr. William Foster Burdick,
Virginia Medieal Monthly, August 1933,
The Value of Bed Rest in the Treatment of Malnutrition.
Dr. Robert A, Bier,
Archives of Pediatries, August 1933,
The Progress of Surgery During the Last Forty Years.
Dr. George Tully Vaughan,
Gill Memorial Eye, Ear and Throat Hospital, Roanoke, Va., April;
1934.
Thorotrast Arteriography and Veinography.
Drs. L. 8. Otell, F. 0. Coe and O. F. Hedley,
Medical Annals of the Distriet of Columbia, July 1933,
Traumatic Lesions of the Upper Urinary Tract.
Dr. F. Q. Coe,
J. Am. R. R. Sopciety (In press).
Dysphagia—Roentgenologically Considered.
Dr. L. 8. Otell,
Am. J. Digestive Diseases and Nutrition. (In press).
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Fundamentals of Internal Medicine: Discases of the Heart.
Dr. Wallace M. Yater,
Medienl Annals of the District of Columbia, Dee. 1933 to June 1934,
Auriculoventrienlar Heart Block Due to Bilateral Bundle Braneh Lesions.
Drs, W. M. Yates, V. H. Cornell, T. A. Claytor,
Archives of Internal Medicine, (In press).
Heart Bloek Due to Caleareous Lesions.
Dr. Wallace M. Yater and Dr. V. H. Cornell,
Annals of Internal Medicine, 1935, 8, 777-789.
The General Practitioner’s Coneept of the Treitment of Arthritis.
Dr. Wallace M. Yater,
Medieal Annals of the Distriet of Columbia, 1935, 4, 4-11,
The Diagnosis of Bacterial Allergy.
Dr. Grafton Tyler Brown,
The Southern Medical Journal, Octoher, 1934, 27:8356,
Murther Experiences with Maximum Dosage Pollen Therapy.
Dr. Grafton Tyler Brown,
The Journal of Allergy, Novemher 1934, 6:86.
Allergic Phases of Arthritis,
Dr. Grafton Brown,
The Journal of Laboratory and Clinical Medicine, Dee, 1934,
Studies in Chemotherapy.  Action of Formaldehvde sulphoxylate in
Baecterial Infections. Dr. Samuel M. Rosenthal,
1. 8. Pub, Health Reps., 1934; XLIX—908.
The Hygiene of Hay Fever,
Dr. Harry 8. Bernton,
The Scientitfie Monthly, August 1934,
Arthritis: A Comparison of the Cystine Content of the Fingernails with
the Sedimentation Reaction of the Blood. Dr. William P. Argy,
J. Am. Med, Assoe., Feh. 23, 1035,
Amebiasis, with Special Reference to the Non-dysenterie Type.
Dr. Matthew White Perry,
Annals of the Distriet of Columbia, June 1934,
Post Tonsillitie Pyemia.
Dr. Walter K. Meyers,
Annnls of the Distriet of Columbia, November 1934,
Cysts of the Omentum.
Dr. Joseph Horgan,
Ameriean Journal of Surgery. (In press).
Practical Applications of Recent Contributions to the Physiology of the
Upper Urinary Tract.
Dr. William P. Herbst.,  (In press).
Hernias into the Broad Ligament.
Dr. Walter Atkinson, Dr. J. C. Masson,
Am. J, of Ob, and Gyn.,, November, 1934,
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Empyema of the Ureteral Stump.
Dr. R. M. LeComte,
Medieal Annals of the Distriet of Columbia, January 1935,
Acute Multiple Osteomyelitis with Staphylococeus Hemolyticus Pyemia,
Dr. James A, Cahill, Jr.,, F. A, C. 8,
Annual Meeting of Medieal Society of D. €, May 1935,

Department of Pharmacology

Theodore Koppanyi, W, 8. Murphy, and 8. Krop. “Colorimetrie Defes:
tion of Barbital and its applications”. Proe. Soe. Exp. Biol. and Med.
30 542, 1933,

Theodore Koppanyi, W. 8. Murphy, and S. Krop. “Studies on Barbi
furates.” Areh. Int. De Pharm. et de Therap. 46 76, 1933,

Theodore Koppanyi, W, 8. Murphy. “The Effect of Morphine on the
Anal Sphineters.” Science 78 12, 1933,

Theodore Koppanyi, I, L. Gray. “Experimental Production of Inereased
Intraeranial Pressure,” Science, 80 230, 1934,

Theodore Koppanyi. “Comparative Pharmacology.”  Arch, Int. De
Pharm. et de Therap. 47 423, 1934,

Theodore Koppanyi, W. S. Murphy, and 8. Krop. “Methods and Results
of Barbital Research,” Proe. Soe. Exp. Biol. Med. 30 1405, 1933
Theodore Koppanyi, W, 8, Murphy, and 8. Krop. “Further Contributions
to Methods of Barbital Researeh.” Proe. Soe. Exp. Biol. Med, 81

373, 1933,

W. 8, Murphy, and Theodore Koppanyi., “Effect of Barbiturates in Ex
perimental Nephrosis." . Proe. Soe. Exp. Biol. Med. 31 376, 1935

Theodore Koppanyi, W. S, Murphy and 8. Krop. Acute Barbitul Poi-
soning in Dehydration and Diunresis.” Proc. Soe. Exp. Biol. Med. 31
451, 1934,

Studies on Barbiturates 11, Contributions to Methods of Barbital Re-
search. Theodore Koppanyi, W. 8. Murphy, J. M. Dille, 8. Krip.
Jr. A. Ph. A, 23 1074, 1934,

Studies on Barbiturates TII. Chemical Assay of Barbiturates. J. AL
Dille and Theodore Koppanyi. Jr. Ao Ph, A, 23 1079, 1934,

Studies on Barbiturates 1V, Effect of Barbiturates in Experimentsl
Nephrosis.  W. 8. Murphy, and Theodore Koppanyi. Jr. Pharm
and Exp. Therap. 52 70, 1934,

Studies of Barbiturates V. The action of Barbiturates in Saurepsidi. |
Theodore Koppanyi, W. 8. Murphy and P. L, Gray. Jr. Pharm. and |
Exp. Therap, 52 78, 1934,

Studies on Barbiturates VI. The elimination of isoamyl ethyl barbic
turie aeid (“Amytal”) and n-Butyl ethyl Barbiturie acid (“Neonal™),
Theodore Koppanyi, and Stephen Krop. Jr. Pharm. and Hxpen
Therap. B2 87, 1934,

200




Studies on Barhiturates VII. Experimental analysis of Barbital Ae-
tion,  Theodore Koppanyi, and James M. Dille. Jr. Pharm. and
Exper. Therap. 52 91, 1934.

Studies on Barbiturates VITL. Distribution of Barbiturates in the Brain.
Theodore Koppanyi, J. M. Dille, and 8, Krop. Jr. Pharni. and Exper.
Therap. 52 121, 1934,

Studies on Barbiturates IX, The Lffect of Barbiturates on the Embryo
antd on Pregnancy. James M. Dille. Jr. Pharm. and Exper. Therap.
52 120, 1934,

Studies on Barbiturates X. Acute Barbital Poisoning in Dehydration
and Dinresis. Theodore Koppanyi, W. 8. Murphy, and 8. Krop. Jr.
Pharm. Exp. Therap. 52 223, 1934,

Department of Biochemistry

The Hematopoietic Response of Anemie Rats to Metallie Derivatives of
Glutamic Acid, O, J. Stucky and E. Brand. Abstraets, Div. of Bio-
logical Chemistry, American Chemical Soeiety, Washington, D. C.
Mareh 29, 1933.

The Response of Anemic Rats to Purified Liver Extraet, Amino Acids
and Vitamin G, Deficient Diets. E, Brand, R, West and C, J. Stucky.
Ahstracts, Div, of Biological Chemistry, American Chemical Society,
Washington, D, C.,, March 29, 1933,

Reticuloeytes of Normal Albino Rats. €. J. Stueky and E. Brand.
Prog. Soe. Exper. Biol. and Med. 30 932, April 1933.

Vitumin G Poteney of Purified Liver Preparations. E. Brand, R. West
and €. J. Stueky. Proe. Soc. Exp. Biol. and Med. 30 1382, 1933.
Blood Regeneration in Anemie Rats on a Vitamin G-Deficient Ration.
€, J. Stucky and 1. Brand. Proe. Soe. Exp. Biol and Med. 30

1404, 1933,

Metallie Glutamates in Nutritional Anemia. E, Brand and C. J. Stucky.
Proe, Soc. Exp. Biol. and Med. 31 627, 1934,

Glutamic Acid in Milk Anemii. Effect on Hemoglobin Regeneration in
“Cystine Deficient” Animals. T, Brand and C. J. Stucky. Proc.
Soe. Exp. Biol and Med. 31 689, 1934,

Cobalt Glutamate in Nutritional Anemin. K. Brand and J. €. Stucky.
Proc. Soe. Exp. Biol. and Med. 31 739, 1934,

Department of Anatomy

Farris, B. J—Anatomy and Physiology Laboratory Guide, J. B, Lippin-
cott Co., 1933.—(From the Department of Anatomy, Medieal Col-
lege of the State of South Carolina) Inerease in lymphoeytes in
nealthy persons under certain emotional states. Proe, Soe. Exp.
Biol and Med, Vol 32, p. 338, 1935,
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Farris, . J.—A simplified teehnique for mounting ground bone sections
to show air injected lacunae and canalieuli, Secience, 1934,

Parafin infiltration for musenm work—Chapter in “Musenm Methods”,
by V. Short of the Peabody Muscum, (From the Department of
Anatomy, Medieal College of the State of South Carolina.)

Schwind, J. L—Symmetry relations in spontaneous fwinning in Rana
sylvatica, Anat. Ree. Vol. 58 Supplement, p. 37, 1934,

Department of Physiology

The Chemical Action of Nerves. 0. 8. Gibbs. Annals of the D. of (
Med. Soe. August, 1934,

On the Alleged Presence of Acetyl Choline in Saliva, 0. 8. Gibbs, Jour
nal of Physiology—in press.

On the Alleged Presence of Acetyl Choline and Adrenalin in Saliva,
I'. S, Larson. Proceedings Soe. Biol. and Med.—in press.

The Chemo-Medical Research Institute

Sullivan, M. X, 1932, Sulphur and eystine in vital activities. Med,
Annals, 1, 125,

Hess, W. C. and Sullivan, M. X,, 1932, The o-benzoquinone test for
eysteine. J. Biol. Chem., 99, 935.

Sullivan, M. X. and Hess, W. €., 1932, Cystine studies in arthritis. J.
Biol. Chem., 97, XXV,

Sullivan, M. X, 1933. Chemo-Medieal studies of pathological conditions.
Med. Ann. D. C.; 1, No. 10.

Sullivan, M. X. and Hess, W. (', 1933. Studies in Cancer; the appliea:
tion of the Rupp-Schied-Thiel thioevanate reaction to the urine
Proe. Soe. Exp. Biol. and Med., XXX, 804,

Sullivan, M. X. and Hess, W, €., 1833, Evaluation of the Rupp-Schied-
Thiel method as a test for thioeyanate in the urine. Proe. Soe. Exp
Biol, Med., XXX, 8035,

Sullivan, M. X. and Hess, W. €, 1933, Ergothioneine in the urine. J.
Biol. Chem., 102, 67,

Sullivan, M. X, and Hess, W. (., 1933, The evaluation of the Rupp-
Schied-Thiel method as a test for thioeyanate in the urine, J.
Wash. Aead. Sei., 23, 419,

Sullivan, M, X. and Hess, W. (', 1033, Studies in Caneer; the applica:
tion of the Rupp-Schied-Thiel thiocyanate reaction to the urine. J.
Wash. Acad. Sei., 23, 378.

Sullivan, M. X., 1933. Methods for estimating thioeyanate in urine
J. Biol. Chem., 100, XCT.

Sullivan, M. X, and Hess, W, C.,, 1934, The eystine content of the finger
nails in arthritis. J. Bone and Joint Sur,, XVI, 185.

Sullivan, M. X. and Hess, W. (., 1934, Urinary studies in a case of
progressive museular dystrophy. J. Biol. Chem., 105, LXXXIX.
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Sullivan, M, X., 1934, Sulphur and cystine in relation to arthritis. Med.
Ann, D, ¢, III, No; 9.

Hess, W. C. and Sullivan, M. X., 1935, The determination of eystine
and eysteine in hutylaleohol extracts, J, Biol. Chem., 108, 185,
Sullivan, M. X, Hess. W. C., Hardy, J. I. and Howe, P. E., 1935. Com-
parative study of the wool of lambs on adequate and inadequate

rations. J. Biol. Chem.—in press.

Sullivan, M. X, 1835, Further studies on museunlar dystrophies with
reference Lo intoxieation by guanidine and simple guanidine deriva-
tives. J. Biol. Chem.—in press.

Sullivan, M, X., 1935. A c¢olorimetrie test for free guanidine.—in manu-
seript.

Sullivan, M. X., Hess, W, (. and Irreverre, F., 1935. Studies in muscular
dystrophies. The presence of simple guanidine derivatives in the
urine—in manuseript.

Hess, W, C., 1933, The gasometric method for the estimation of eysteine
and eystine. J. Biol. Chem., 100, LIV.

Hess, W, (., 1933, The gasometric determination of eysteine and cys-
tine. J. Biol. Chem., 103, 449,

Iless, W, (., 1934, The determination of cystine and eysteine in the
presence of each other. J. Biol. Chem., 105, XXXTX,

Hess, W, €., 1934, Preparation of eystinelhydantoin, J, Am. Chem. Soc.
56, 1421,

Hess, W, €., 1935. Variations in amino aeids of finger nails of normals
and arthritis. J. Biol. Chem.—in press.

Hess, W. . and Sullivan, M, X., 1035, The condensation produet of
guanidine and napthoquinone-4-sodium sulfonate—in muanuseript.
Hess, W, €. and Sullivan, M. X., 1935, B-Naphthalene sulfonylehloride
derivatives of guanidine and methyl-guanidine—in manuseript,

FORDHAM UNIVERSITY
Department of Biology

Diploneura Nitiduly Meigen, by James A, Mullen, Seience—February
12, 1934,

Haeekel, the Ex-Seientist, by Rev. Joseph Assmuth, S.J. Thought—De-
cember 1934,

Department of Chemistry

The Preparation of 5 -bromfurcie Acid—R. M. Whittaker. Ree. Trav.
Chim. 52, 4, 1933,

Studies on the Physiology of Pyrimidines: The Metaholism of Iso-
barbiturie Aeid in Man. Jakob A, Stekol and Leopold R. Cerecedo.
Journal of Biologieal Chemistry, 100, XC, 1933.
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Acetylation Studies: Benjamin Harrow, Abraham Mazur and Carl P,
Sherwin.  Proceedings of the Society for Experimental Biology and
Medicine, 30, 1143, 1933.

Mereapturic Acid Formation in Rabbits: Albert F. MeGuinn and Carl
P. Sherwin. Proceedings of the Soeciety for Experimental Biolugy
and Medicine, 50, 1113, 1933.

The Chemistry and Metabolism of the Nucleie Acids, Purines, and Pyr-
imidines. Leopold R. Cerecedo. Annual Review of Biuc.'.lufmistr}'.
Vol II, 1933.

Detoxieation Mechanisms: Anthony M. Ambrose and Carl P. Slherwin
Annual Review of Biochemistry. Vol. II, 1933,

Studies on the Physiology of Pyrimidines. VIL. The Metabolism of
Isobarbiturie Acid in Man. Jakob A. Stekol and Leopold R. Cere
cedo. Journal of Biological Chemistry, 100, 653, 1933,

Studies in Acetylation—The Fate of p-Aminobenzoic acid in the Rabhit,
Harrow, Benjamin, Mazur, A., and Sherwin, C. P. Journal of Bio-
logical Chemistry, 102, 35, 1953,

Further Studies on the Detoxication of Phenylacetic Aeid. Antliony AL
Ambrose, Francis W. Power and Carl P. Sherwin. Journal of Dio
logieal Chemistry, 101, 669, 1933,

Metabolism of 1-Cystine and d1-Cystine in Adult Dogs Maintained on o
Protein-Free Diet, Jakob A, Stekol. Journal of Biological Chem-
istry, 107, 225, 1934,

Studies on Metabolic Processes during Growth. TI. The Metabolism of
Isobarbituric Aecid in the Growing Dog: Leopold R. Cerecedo and
Jakoh A. Stekol. Journal of Biological Chemistry, 107, 425, 1054
(Jointly with University of California.)

Studies on Purine Metabolism. ITI. The Fate of Guanosine and Adeno-
sine in the Dog. Leopold R. Cerecedo and Frank Worthington
Allen. Journal of Biologieal Chemistry, 107, 421, 1934, (Jointly
with the University of California.)

Metabolism of 1- and d1-Cystine in Growing Dogs Maintained on Diets
of Various Protein Contents. Jakob A. Stekol. Journal of Biologi-
cal Chemistry, 107, 641, 1934,

Studies on the Oxidation of Uracil in Vitro. Claude R. Sehwob and Leo-
pold R. Cerecedo. Journal of the American Chemical Society, 56,
2771, 1934,

Comparative Studies on the Metabolism of Adult and Growing Dogs;
Detoxication Processes. Jakob A. Stekol and Leopold R. Cerecedn.
Journal of Biological Chemistry, 105, LXXXV, 1934,

Studies on Cystinurie Urine. Jakob A. Stekol. Journal of Biologieal
Chemistry, 105, LXXXYV, 1934,

Influence of DO and HDO on the Mutarotation of Glucose, THamill,
W. H. and LeMer, V. K. Letter to the Editor, Journal of Chemical
Physies, 2, 891, 1934,
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Department of Physics

General Physies—Textbook by Rev. J. Joseph Lynch, S.J, Fordham
University Press, August 1933,

Text Book of Physies for Students of Pharmacy— William T. MeNiff,

Laboratory Manual for College Physies—William 1, Hurley.

Common Electrical Accidents—William T, MeNiff.

Lightning—William T. MeNiff.

Department of Seismology

Hunting Earthquakes, by Rev. J. Joseph Lyneh, S.J. Scientifie Monthly
Novemhber 1934,

3

BOSTON COLLEGE
Department of Physics

“A Quantitative Study of the Dynatron™, by Prof. F. Maleolm Gager.
Presented before the U, R. 8. I, May 1933, and before the Boston
Section I. R. E., June 1934, Received for publication by 1. R. E.

“The Grid Coupled Dynatron”, by Prof. F. Maleolm Gager, Accepted
for publication Sept. 1934, in the L. R. E.

“Side Band Modulation Considerations”, by Prof. I'. Guager,

Published in R-9, 1034,

“What is an Antenna?”, by Prof. F. Maleolm Gager., To be published

in “The Intercept” U. 8. N. R. publication.

HOLY CROSS COLLEGE
Department of Chemistry

A Study of the Eleetrolytic Determination of Copper in the presence
of Platinie ion. Journal of the Ameriean Chemieal Society, Vol. 53, p.
1337, (1931). T. Leonard Kelly and Joseph J. Molloy.

Phenaeyl and p-Bromophenacyl Esters of Monosubstituted Benzoie
Avids,  Journal of the Ameriecan Chemieal Soeiety, Vol 54, p. 4383
(1032), T. Leonard Kelly and Hartley W. Howard.

Phenaeyl and Para-Bromophenacyl Esters of Dibasie Organic Acids.
Journal of the Ameriean Chemical Society, Vol. 54, p. 3444 (1832), T.
Leonard Kelly and Pierre A, Kleff.

p-Nitrohenzyl Esters of Organic Acids. Journal of the American
Chemical Society, Vol. 56, p. 2497 (1934). T, Leonard Kefly and Muarnell
Segura,

The Eleetrolytic Reduetion of Acetone at a Merenry Cathode.
Transactions of the Ameriean Electrochemical Soeciety, Vol. 56, p. 421
(1929), Dr, C, J. Haggerty.

The Vapor Pressure of Isopropyl Acetate. Journal of the American
Chemieal Soeiety, Vol. 51, p. 1623 (1920). Dr. C. J. Haggerty and
Joseph Weiler.
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The Decomposition of Diazobenzene chloride in Water Solution
Journal of the American Chemical Society, Vol. 54, p. 1707 (1932), Dr.
C. J. Haggerty and Bartholdt C. Hadler.

A Chamber Sulfurie Aecid Plant for Leeture Demonstration. Joursal
of Chemical Education, Vol. 7, p. 1668 (1930). W. C. Oelke.

Catalysis in Organic Chemistry. ITL. Decompositions of Esters hy
Anhydrous Zine Chloride. Journal of the American Chemical Society,
Vol. 52, p. 395 (1930), H, W. Underwood, Jr. and O. L. Baril,

Preparation of Solid Derivatives for the Identification of BEthers,
Journal of the American Chemical Society, Vol. 52, p. 4087 (1030). H. W,
Underwood, Jr., O. L. Baril and G. C. Toone.

The Effect of Substituents on Certain Physieal Properties of Beg
zene Pierate,  Journal of the Ameriean Chemical Society, Vol 53, p
1087 (1931). O. L. Baril and E. S, Hauber.

Catalysis in Organie Chemistry, IV. Decompositions of Esters sul
Acids by Anhydrous Zine Chloride. Journal of the American Chemienl
Society, Vol. 53, p. 2200 (1931). H. W. Underwood, Jr. and O, L. Barfl

WESTON COLLEGE
Astronomical Observatory

Oceunltations of Stars by the Moon—John A. Blatehford, 8. J. and
Thomas D, Barry, S.J. Astronomical Journal, Vol. XL, No. 030
(Mareh 11, 1930.)

Oceultations of Stars by the Moon—Thomas D. Barry, S.J. and John A,
Blatehford, 8. J. Astronomieal Journal, Vol. XLI, No, 956. (May
6, 1931.)

Oceultations of Stars by the Moon—Thomas D. Barry, 8.J. Astronomicil
Journal, Vol. XLI, No. 971. (April 28, 1931.)

Collineation Diagrams for the Parallax of the Moon in Right Ascension
and in Declination—Thomas D. Barry, 8.J. Popular Astronomy,
May 1932,

Occultations of Stars by the Moon—Thomas D. Barry, S. J., and Sydney
J. Judah, 8. J. Astronomical Journal, Vol. XLII, No. 987, (April
10, 1933.)

Oceultations of Stars by the Moon—=S8ydney J. Judah, SJ. Astronomieal
Journal, Vol. XLIII, No. 1008, (May 25, 1934.)

N
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