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ITATIVE DETERUINATION OF POTASH IN CANE-SUGAR JUICE.

Here is a method for the determinatior of minute quantities of K,0 - i,e. for

.1% and less. It is used in the anelycis of the

juice from sugar-cane tc determine

how mgch potash is taken from the soil by the different variesties of cane, so0 that
the fields may be supplied with the proper fertilizers,

e
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Sherrill Tube.

This method is unique, since it is based upon the relative
velume of precipitate in two solutiens, one of known potash con-
tent. Instead of using the usual gravimetric method for ths de-
tgrmination of the amount of pricipitate, the volume of the pre
cipitate is measured in a calibrated capillary tube, known as
the "Sherrill" tube. Cf. Diagram,

PREPARATION OF SOLUTIONS.

Standard 1% K,0 solution, Weigh carefully 15,83 grams of C,P,
Petassium Chloride, dissolve in distilled water in a liter volu
metric flask, add 8 or 10 dreps of glacial acetic acid and di-
lute tc 1000 cc with distilled water,

Sodium Cobaltic Nitrite Solution., To 225 grams C.F. Sodium
Nitrite (Naﬁoz) add 400 cc distilled water and allow to stand
over night with occasional stirring, Dissclve 125 grams C.P,
Ccbolt Acetate in 400 cc distilled water, When the Sodium Nitrite
iz all dissolved pour the Cobelt Acetate into it and mix
theroughly by pouring repeatedly from one beaker to the other.

hen dilute to 1000 cc with distilled water. This sclution keeps
very well for several months. A precipitate mey form on long
standing but has no harmful effect, as it entirely dissolves
wher. the stock solution is diluted and acidified for use,

Prepare a solutiosn for use by adding te 100 cec of the above
tc 65 ce distilled water and 5 cc glaciml amcetic acid and mix by
shaking, Remove the gases given off by placing under vacuum for
one hour, or by standing over night in a loosely stocppered bottls
Sodium ccbaltic nitrite does not keep well after it is acidified,
so it is best to male up oneday's supply at a time.

PROCEDUEE.,

Determine the degree Brix (Hydrometer) of the juice and frouw

this the specific gravity. To about 500 cc of juice add milk of lime to faint phexol-

phthalein elkalirity,

Heat just to boiling and filter through a dry Buchner funnel.

using suction., Pipette 150 cc of the clarified juice, ywhich must be bright ard free
from suspended and colloidal matter, into a 400 cc beaker, Evaporate to less than HC
cc on water-bath or hot plate., Transfer to a 50 cc volumetric flask, add 2,8 cc of
glacial acetic acid and make up to 50 cec affer cooling to room temperature which

should be above 72° F.

Transfer 17 cc

of the Sodium Cobaltic Nitrite sclution to eech of the Sherril!

tubes. Be sure thet the stems are filled with sclution ard contain ro air bubbles
before adding the nitrite solution., To ons tube add 5 cc of the standard 1% K50 sc-
lution, and to the other 5 cc of the prepared sample. Centrifuge at once for one

minute at 1000 r.p.m.

the precipitate by tapping the stens gertly w
centrifuge for 15 seconds more and read the volum

Allow the machire to cons to & stop, remove each tube, level
ith the finger, replace in the machine,
e of the precipitate. Then calulate’
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7 K90 = 50 x Reading of Juice
150 x 8p. Gr. Juice x Reading of Standard K50 sol.

Juices which are very lew in KpO and which do not give a resding sufficientl;
closs to that of the standard to be reliable should be run again using 10 cc of the
cample in one tube and 5 cc of the standard Ky0 solution with 5 cc of distilled water
in the other. In this case, divide the figure obtained by the above formula by two.

The standard Kj0 solution does not give constant readings, dus to the temper-
ature differences and ths age of the Scdium Cobaltic Nitrite solution. Hence it is
necessary to rur a tube of the standard with every sample, or set of samples, It is
essential that the corcentrzted sumple be bright and contain no precipitate or sus-
pended matter after the scetic acid is added, If this is not the case, further clari-
fication must be obteired by acidifying the filtrate from the lime clarification,
heating ard agair filtering before taking the 150 cec for analysis,

Fr, R. Schmitt,
Loyole Ceollege,

TEACHING FRESHMEN CHEMISTRY.

The following peper is presented in the hops that it may start a discussion
or effect ar interchange of ideas on methods of teaching Freshmen Chemistry in ocur
colleges., The guestion we would like to heve answered in this: Given any class in
Freshmen Chemisiry what is the bast method of teaching that class?

In order to furnish a peg on which to hang any future discussion an outlire
of the metheod used last year at Georgetown will be given-not because it is by any
meens ideal, but in order that its wsaknesses may be poirted ocut,; and improvemenrts
suggested.

For the purpose of this paper the tsaching of Chemistry may be conveniently
divided into three parts: Lectures, Leboratory, Examinztions, What then was the methon
of conducting the Lectures? Arn outline of the method follows,

1) A general idesz of the chepter is given, showing its relation to what has
gone before,

2) A bracket analyzis of the lecture is writtsn point by point or. the board,
g0 that at the end of the hour & complete outline of the lecture is on th-=
bluckboard,

If we were dealing with an element, the sralysis would follow the usual
five divisions, viz, History, Occurrence, Preparation, Properties, Uses,
If we were dealing with & theory we used the deadly parallel plan i.e,
under one column labslled "facts" would be enumerated all the facts which
led to the proposzl of the theory, and in & secornd columr lebelled
"Theory", the precics poirt irn the theory which attempted to esxplairn the
parallel fact would be listed,

3) Students were reguired 1o take dovr. these outlines and hand ir their com-
pleted notes every lionday.

4) Lecture experiments were performed whenever of help.

s method is thiss Even if & student did rot do any

An edvantage of the abov ;
ee. we were trying to make clear at least

studying ke would have met every essential id
five different timess
1) Then he heard it ir lecture.
2) Wher. he saw it written on the blackboard,
3) Wher he copied it down in his notes. '
4) When he rewrote a copy of his notes for correction,
§) When he heard a repetition of it in class.
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If, after meeting an idea five different times, a student is still unable to
grasp it, there always remains the possibility of him doing & little private study.

With regard to Laboratory work, we first allowed the students to work at
their owm speed, demandirg cnly careful and accurate work, but we learned that this
method allowed many students to take things a trifle too easily. So we assigned &
definite experiment or set of experiments for each laboratory period, and all marking
was dones on the basis of the assigned matter being completed. We found that this
speeded up production and also enabled us to form a mors accurate estimate of each
students ability,

With regard to tests and examinations the methods used were as follows:
Fifty minute written tests, Questions dictated. A question is dictated and four
minutes given for the answer. Then the sscond question is dictated, four minutes giver
for its answer, and so for ten questions. About seven or eight minutes are left at
the end cf each test before the fifty minutes were up, during this time the students
could make any corrections or addition they wished. For the Mid-Year and Final Ex-
aminations, a group of fifty questions was assigned and the students told that the
pxaminations would be taken from the questions on the list., A set of questions of this
type seems to have the psychological effect of inducing many indifferent students to
study, - simply because the metter has been reduced from a rather vague and indefinite
nightmare to fifty definite ard specific guestions, Furthermore, when a student fails
ir. an examination given from such a set of questions, he krows that he has absolutely
no alibi to offer for his failure except downright neglect.

This in brief is the method we used last yszar to teach Freshmen Chemistry at
Georgetowm, It has its defects, I know, and it is in the hope of remedying these de-
fects that I am submitting it for critism, but in spite of its defects, I think it
has proven to be & success, because out of & clzss of two hundred and seventy-five
with which we started the year, about thirty-five dropped or changed their course,
ard about thirty more failed cut at the end of the year, leaving over two hundred who
successfully pzssed their Freshman year in Chemistry.

Mr., L. 0'Gormanr,
Georgetown Uriversity,

JESUIT OBSERVATORY AT KSARA IN SYRIA.

The two Jesuit Observatories in the Far East at Zi-Xa-Wei in China and at
Manile are known to men of science and navigeters throughout the world as well as to
Ours of different provinces, There is another in the Near East whose name is perhaps
less familiar to Americsan Jesuits though it has beer menticoned in the Bulletin. It is
the Observatory of Ksara in Syria conducted by Fathars of the French Province of
Lyons. An account of its foundation, equipment and work and its vicissitudes during
the war was published in 1924 in the “Anneles De L'Obssrveteire" by the Dirsctor Fr,
Berloty. We hope that we may be sble to give in a later issue some account of the
present work of the instituticn by the present director Fr, Combier. In the meartime
some account of the obssrvetory itself may prove interestins tc readers of the Bulle-
tin.
Various heppenings in the Near Bast a quarter of a century age which brought

its people in closer contact with the scientific arnd industrial activities of Europe
together with the prestige which science was beginning to exercise over them suggested
to the Faculty of St. Jossph University at Beyrcuth the ides of founding an observa-
tory as a centrs of scientific activity in Syriz. This vas certainly in keeping with
the traditior of the Society in its mission work in distent lands. We all know how
much the prestige of the Church and of the Society hes been enhanced in the eyes of
Burcpeans and Americans and of the natives by the scientific work of our observatcories
ard also as a consequencs how much the more direct labors of our missionaries for tne
salvatior. of souls have been helped,
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The suggestion met with the approvel of Superiors and after careful consider-
dation Fr, Berloty who had won his doctorate ir Science at Paris was appointed in 1906
to select & suitable site 2nd to organize an observatory. Ksara a vineyard section
was the site chosen. It lies about 40 kilometers west of Beyrouth beyond the mountaine
of Lebanon. It is about 920 meters above sea level. The latitude is 33% 49' 25,6" N
and longitude 2 h., 23 m. 33,7" E, There is an extended view and the heavens are often
wonderfully clear at night, We cannot forego quoting Fr. Berloty's description of the
approach of night at Ksara during such periods of clearness. "Les austbres beautes de
la Science doivent permettre d'apprécier les beautés de la nature, et, dés lors,
pourquoi ne pas le dire; celui qui vit a Ksara ne se fatigue pes d'assister le soir,

2 1l'extinction progressive des feux du soleil sur 1'Anti-Liban, lorsque, dans le calms
reposant d'un air limpide, il wvoit le soleil mourant étendre sur les monfagnes les
nuances’ transparentes d'un mauve clair d'abord, puis fonce et profond: Spectacle
fugitif ravissant. Peu apres, l'cmbre de la terre vient par sa teinte bleutée con-
traster vivemert avec les lumiéres antérieures, couronne les sommets eteints, monte

at s'intensifie; et, tandiec que , dans le ciel pur, étincellent les étoiles plus
nombreuses et brillantes, & 1'autre bout de l'horizon, s'eldve inclinée la clarté
immerse et radieuse de lz lumidre zodiacale., C'est dans sa splendeur, la nuit a Ksara"

Plans were projected for departments of astronomy, metecrology, seismology and
terrestrial magnetism. A large number of instruments were purchased and assembled by
Fr. Berloty. A seismogreph was also loaned by the Internaticnal Association os Sels-
mology. Pope Pius X sent a special bleasing through Mgr. de Saune Bishop of liadagascar.
The actual foundation was made in Octeber 1907, Buildings were gradually constructed.
They were modest in the beginning but much prozress was made in spite of limited funds
ard of all the difficultiss csused by great distance from Europe and necessary deal-
ings with nativs workmen, Among the first observations were those of & transit of
Mercury, on Nov, 14, 1907, Beginning in May 1910 a morthly meteorological bulletin was
published, In 1911 the French consul =t Damescus becane inierested in the cobservatory
and informed his government cf its work. In conzequence the director received many
courtesies during a subseguent visit to Paris where General Ferri€ was consulted re=-
garding a radio installation for the determination of the longitude of the cbservatory.
A receiving set vas losned by the 50¢iété Franceise Radio-électrique. hAs soon as it
yas set up the Turkish officials became irnterested. Suspecting some affiliation with
the French Navy they insisted upon ite removel. The affair went from official to of -
ficial and finally reached Paris and Constantinople, It was only ended by the outbreak
of the world war which brought fo a close the first epoch in the history of the ob-
servatory. On Dac, 15, 1924 the staff was ordered to leave for an internment camp,
However the fathers were finslly sent tn Beyrouth and allowed to leave Syria.

Fr, Berloty went to Egypt. He returnsd to Syria in December 1918 and found
that the obssrvatory, the fruit of so many years of labor, had been wracked. Instru-
ments, books. racords, furniture etc., had been injured or carried off, Hven windows
ard doors had disappeared. Thus the tube of the equatorial wes found lying on the
ground, The mount vas too heavy 4o be removed easily but the finder, the optical parts
&nd the driving clock wers missing. After many inquiries and search a few articles
were recoversd, It was dscided to restore the observatory and various gifts including
an allotment of money by the French Academy of Sciences were received, Some of the old
instruments were repaired and others were purchased. The buildings wers again put in
shape, For 2 time Fr. Berloty was alone but in Sent. 1920 Frs, Combisr and Horan ar-
rived. The former hsd spent a year at Ksarn befor his theclogy which he made at
Hastings in Englend. Imnediately aftar his cordiration there in August 1914 he was
called to the colors, During the war he becams a Lieutenent and a Chevalier of the
Legion of Honor.

Routine observations were resumed., In 1930 Frs, Berloty and Combier took a
prominent part in the geodstic survey carried cxn by the French Army in Syria. The work
@s in charge of Colonel Ferrier, i buse line about 12,500 meters long was measured, a
series of azimuth and level cbservations were made and longitude measurements were
rade at the observatory with the zid of time signals from the Eiffel Tower in Paris.
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An appreciative letter of theanks was received from Gensral Gouraud, High
French Commisoner in Syria for this cooperation. Shortly after the French Commision
decided to organize an exterded meteorological service in Syria., The Ksara Observa-
tory was chosen as the central station and Fr., Bsrloty by an order of July 4th, 1921
signed by Gen. Gouraud was made directsr of the service, Auxiliary stations were es-
tablished and beginning August 1921 reports were sent regularly to Ksara vhere a
bulletin is published. In 1924 Fr, Berloty was elected a corresponding member of the
French Academy of Sciences in the secticn of gecgrarhy and navigatior in recognition
of his scientific work, According to the last catalogue of the Lyons Provirce he hes
changed placss with Fr. Combisr, no doubt on account of advancing years. The latter
is now the official directer, It is gratifying to know that the observatory has re-
covered from the disasters of the var, These were great and sufficient to daunt the
courage of mer of science with unlimited resources at their command, We trust that
the restored obsesrvatory mey ernjoy many years of prosperity under its present ener-
getic dirsctor.
Fr, H. Brock, S§.J.
eston College,

THE EARTH'S CRUSTAL LAYERS.

At & recert meeting of the Foyal Astroromicel Society, Dr. Harold Jeffreys,
Fellow and Lecturer at 5t, Johns College, Cambridge, and recognized as one of the
world's leading authorities in Geophysics, detailed the generally-accapted vievs on
the rature of the crustal laysrs of the earth. As the Proceedings of this Society are
not within the reach of many of curs engaged in the teaching of geology and mindful
of the interce interest today in this topic. it has scemed fezsible to the writer to
offer these items through this Review. The contients are nearly covered with a layer
of sedimentary rock, end below that there is gernerally belisved to be a layer of
granite, In eviderice ¢f this latter it is contended that denudation uncovers such rock
Besides most sedimentary rocks congist of shales and sandstene, products, through
disintegration, of the constituents of grenite,

The chief intrusive rock found is basalt, This had been kuown long since and
50 the older classificetion of the crustal layers was indicated as (1) a layer of
sedimentary rock, (2) 2 grarite lmyer, ard (3) a layer of basalt. Recent roseerches,
however, have revealed that the basaltic layer is very thin, and that below it there
lays a further layer of a different compositlon, Studies along seismology confirm
this, Assuming that a shock originates at a subterranean focus A and is recorded at a
stetion B, compressional waves proceed directly from A to B. If, en the other hand,
at & greater depth than A there exists a layer of different materials from that found
at A, we have to expect a further wave 1o proceed dovrward from A te¢ C, thereupon to
be refracted at the interface betwesern the layers, and to travel along CD, moeting the
interface again D, and following a second refraction to continug on to the station B
along a line DB, Seismograms show just such arrivals, Moreover they perait of the
caleculatior of the velocity of the direct wave to approximately 5.5 kilometers per
secord. This harmonizes with the velocity of the compressinal wave in granite =as
computed from laboratory experiments, The velocity of the loyer layer figures to 7.8
‘kilometers per secord, Frorm this layer dAoym 1o the core there appears tc be mo change
in the rate and the logical irference is that this gtructure is homozensous in charac=
ter, dowr, to the center. It has beer suggssted thet the basaltic lsyer is twice the
thickness of the granitic layer. The abenlute thicknesses of these layers is yet &
matter of conjecture.

Fr. Francis A, Tondorf, 8.7.
Georgatownr Seismis Station,
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P-35
INFILTRATING PIG EMBRYOS WITH FARAFFIN.

This article is a short review of a method of treating pig embrycs recently
worked out by Mr. Malumphy, of the Biclogy Department at Holy Cross, If further in-
formation should be sought by any interested in the method, they will find a summary
of his werk in "Science" for February 17, 1928, page 197.

The erbryos numbered about 2500, ranging fron 4 to 22 mm, in size, There was
cne set of i dentical twins of wbout 12 mm., the percentage, howvever, of cripples,
monsters, and abnormalities wes rather high, some where betweern 35 - 38%.

Mr, Melumphy's chief aim wae to subject ths embrycs tc the least amount of
heat, consistent with good infiltratinz. When subjected to heat, some of the embryos
shrunk from 1/16 to 1/4 their netural size, and this, at 52 degrees C., for only two
hours, The meximuwr shrinksge takes placs after the first ninety minutes.

After dehydrating, clear the embryos in oil of cedar or origanum, for about
one hour. Remove and wash in xylsl for ten minutes. Then place in a solution of
paraffin - xyiol, (DPissolve, at room temperature, 24 grams of paraffin in 100 cc of
xylol). This solution should be three or four times the bulk of the embryos.

Gize of embryo. Time in solution.
7 - 10 mrm, 48 hrs.
11 - 15 rm, 54 hrs.
16 - 20 mm, 65 hrs.
21 - 24 mm, 77 hrs.
25 - 29 mm, 28 hrs,
30 - 34 mm, 95 hrs.,
35 =29 mm, 104 hrs.
40 - 45 mm, 110 hrs.
46 - 50 mm, 119 hrs,

When the embryos have finished their time in the sclution, remove, dip once
or twice ir xylsl, pluce in melted paraffin (not to exeed 52 degrees C.) and put in
oven (also not above 52 degrﬁea). After 15 minutes pour off paraffin, and pour on
fresh - melted paraffin. Repeat at least three tines, or until no trace of xylol is
found,

The main principle is, by using the solution, & sufficient amount of paraffin
penetrates the tissues., Afterwards in the melted paraffin ard oven, this paraffin
melts and by capillary action draws in fresh paraffin and likeuise drives the xylecl
out in less thar an hour,

Mr. A. J. MacCormack, S.J.
Jeston College,

SOHME COMMENTS ON “THE DIANETER OF A CONICY,

On pages 20 and 21 of the last number of the Bulletin (November-December,
1927), Mr. Barry in his short note dealing with the diameter of a conic has touched
upon & very interesting ard far-resching problem, He proposed the protlem urder the
form of = Gilemme and choss that herr 3f the dilemma which irvolves accepting an unre=
stricted straight lire as the trus diameter of a conic instead of the ordinarily ac-
cepted segrent of the line termirated by the two points of intersection of this line
with the cnnic. Locked at from the algebraic point of view of the aralytic geometer,
this seems gquite satisfactory; but it seems from the purely gecometric point of view
(which I heold to be the primary and paramourt poirt of view) to irvolve many diffi-
culties of which I would like to mention a few, not for the purpose of offering a
colutior of them but rather with the intent of enticing our mathematiciars irto a
consideration of them and hence of the important underlying preblem proposed by Mr.

Barry.
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P.36

And if they car clse be drawn on o offering the readers of the BULLETIN the
results of their meditations ¢n the subject, so mrch the better.

1. The first difficulty and perhapc the sasiest to answer is thist If the
diameter of a circle, which is a coric, is an unrestricted or unlimited straight line
the 3.,1416 times this lire is also of unlimited or infinite extent so that the cir-
curference of every circle is infiritely long.

2., It also follows from the adopted sclution that every line is & chord of
ery conic whatever row & chord intersecte a conic in two points and as most or many
of the straight lines of the plane lie ocutside of a given conic it would seem that
many (ir fact an unlimited rcumber) aof the points of & conic lie outside the conic.

3. The defiratior of a eircle ie the locus of &ll poirts equidistant (ir a
given plare) from a given point called the center, Now consider the relatior. whish
exist betweer the straeight line x =2 and the circle 7R it yz =1, The circle has its
center at the origir and its radius is ore unit, say one inch in lenght, The shortest
distance from the origir or the center of this circle to the givern line is 2 inches.
But this line is a chord of the circle and has twe points of intersection with the
circle; hence two points at & greater distance thar 2 inches from the center of the
circle are on the circle and therefere,by definition, at a distance of one inch from
this same center,

The difficulties outlired above do rot prove that Mr, Barry's conclusion is
error.eous; but they do probably show that much still remains to be explained in con-
nection with his problem,

Fr. E., C. Phillips, 5.J.
Gecrgetown University,

NOTZS OF INTEREST TO OURS.

Fr. Phillips of Georgetown Observatory has sert us the following rnotes which
will be ofinterast to readers of the Bulletin.

New TIME SIGKALS. The Octcber number of the Observatory (ondon) contained
the following ratses "It is hoped to inaugurats in the month of December (1927) a rew
series of time sigrals from Greenwich, tc be sert ocut from Rugby. The station has the
call sigr GBR, #rd operates en a vave lergth cf 18,740 metres, continuous wave, The
sigrels will be broamdecast twice daily from oh 55m to 108 0% and 178 55% to 18K OB
GM.Tey (iees 5 AM, and 1 P.M., E,5.T,) and will be of the modified rhythmic type
306 in number. The lst., 62rd., 123rd., 184th., 245th., and 30€th, signals will be of
about 0,5 secend durstion Aand will cummerice at the oxact mirutes c¢f Greerwich Mean
Time. The other signale of about 0508 duration, will be exact intervals of 60/61
seconds, The new iretallation at Greerwich consists of & fres pendulum, adjusted io
mesy time and corrected as required by comparison with the sidersal standsrd, a slave
cleck of the standard pattern, and & shortened pendulum meking 61 beats te the minute
synchreniced from the standard every minute and kept swirging continuously and send-
ing cut signels as required."

Ncte., The Rugby wireless station is 8 very powerful one &nd under ordirarily
favorable cerditiors san be hesrd here (Georgetowr) with a cre-tubs standard regener-
ative circuitj the =ignals are usually stronger than those frem the powerful station

at Bordeaux, Frence, The regular telegraphic ftraffic of Augby has been aulcmetically

recerded or. the chroncgraph, using two stages of audic freqercy amplification,

These signals zrs of special interest as they are the first to be sert out
from Greenvich with cufficiert power to te henurd 211 cver the world, and will affcrd
a means of direet determirnatior of longituds without the necessity of relying on any
irntermediste stetions of any wird., Though it wes announced thet thsse signals wers
th begin in Decenksar they were apperently delayed as they were rot heard at George-
towr.. However after Jeruary L7th, they could be heard very clearly with the George-

town two-tube receiving set,
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p.37
The ?ignals actually cbserved were those sent out from five minutes before
ore ?0 one o'clock ?.H. Bactern 2tmrdard Time, In connection with time signels Fr,
Philips elso sunparized by request ths signsls sent out by the U,S.Naval Observatory
eccording to the Observatory Circular of July 15th, 1927, The summary given here as
this circular may rnot be in the hands of sll,
Radio Station Call Freguency Viave Length Kind
Arlington NAA 112 2678 Hodulated
690 435 "
2015 4.7 "
8030 37.4 4
12045 24,9 Ly
Annapolis NSS 1746 17045 Continuous wave
San Diego NPL 30.6 9810 ! i
102 2949 Modulated
Key "7est NAR 102 2940 i
The Arlingtor. broadecast band signel (435 meters) is low power for near points
All »ther NAA signale svd alsc NES signales are cn high power, The exact lag of N3S
and 112 KC NAA signals is measured on every transmission, Thatef the 4015 XKC signals
iz measured at 10 P,M. oult and that ¢f the BO30 KCsignals at noon only. San Diego
and Rey "/est transmit crly ut noon. They are controlled from Tashington by long
distance telegraph lines and have lags up to helf a second or mcre and hence are not
to be used fer mcecurate scientific werk, The 74,7 meter signals are probably best
for night reception vwhile the 37,4 ard 24,9 meter gignals are better for daylight
transmigsion, Reports nr the range and utility of the new high freguency signals are
much apprecizted at the Observatery.
Ar irteresting Thermsgrem, Ssptember, 1927,
22 23 24 25 26
roon o
midnd ghi h midfigh
f , / nidnifh j .1" z / / ,'I /
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— = |
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The upper curve is & dirsct tracing of the thermograph record made in the
clock room of Georgetowr College Observatsry, Uashirgton D.C. The Thermograph vas in
the glass and wood cuse surrounding the Riefler Clock. The graph is interesting cn
account ¢f its unusual regularity. This regularity is made striking by comparison of
the graph with the lower curve which is sn ordinary sins curve, 1is equation being
y =196 sin x, The mirimwn temperature nceurred &t about 3 AN, each day and the
maxisium st about 3 P.M. No spscial msans of keeping the temperature cf the room

constent was employed.
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D.38
SOME FACTS AND FANCIES ABOUT THE SUN.

. Extracts from en article entitled "The Source of Stellar Briergy", by John
Quincy Stewart (Princeton) in the Journal of the Franklin Institute, October 1927.
pp. 437 {1,

The Solar Constant = 1,94 calories min, , 8g, Gy OF 1.35x10% ergs/sec. ,5q.cm

v ul fluctuation 2 or 3 per cent.; max. &t sunspot max.

trarsmission through the earth's atmosphere about 70%
when sun is in zsnith,

Total erergy reaching earth: 4,690,000 horsepower per s5q. mile max. power of

Niagara, 4,000,000 horsspover,

Total energy is 3,79x10°% er=s ner sec.

Propocrtion intsrcepted by earth 1:2200 millions

i L by whole planetary system about 13230 millions.
"Commercial" value, et one cent per Kwi, is about one billion dollars in one
billionth of a seec.

Age of the sunj oprobably several times 1,300,000,000 years,

Emission of srergy during this time; mbout 3,33X1096 XuH, or, 6.05x10" ergs

(1.44 calories) per year per gram of sun's mass,

Sir UHlliam Herschel writing in The Philosophical Transactions of the Royal
Society of London (1795, part 1, page 53) on "On the Nature and Construction of the
Sur. and Fixed Stars" says "Whatever fanciful poets might say, in making the sun the
abods of bleased spirits, or angry moralists devise, in pointing it ocut as a fit
place for the purnishment of the vicked, it does not appear that they had any other
foundation feor their essertions than mere opinion ard the vague surmise; but now I
think myself a2uthorized, upon astroncrical principlas, to proposs the sun as an in-
habited world, and am persuaded that the foregoing observations, with the corclusions
that I have drewvr from them, are fully sufficient to answer every objection that may
be made against it", -- He refers to observetions on sunsnots which he concludes are
rifts in the hot photosphere srabling him tec ses an imner layer of dark clouds which
he judges sufficiert to protect the solid inner portion of the sun from being over-
heated by the vdhotosphers,

" i

Q

A JESUIT PIODNEER.,

In the first volume of the new "Marual of Meterclogy" by Sir Napier Shew and
Blaine Austin there appeer, in Chapher VIII, & short biogravhical notices of T4 "pio-
neers in the science of the westher"; the list begin with Francis Bscon, bern in 1561,
and ends with Angelo Secchi, born in 1318,

In the Radio Service Bulletin" for Dac, 31, 1927 (No. 129), thers is given
an interesting and instructive historical syncpsis entitled; "Taportant svents in
radio -- Peaks in the waves of wireless progress'. Thse Bulletir is issued monthly by
the Department of Commercs and may be sscured from the Superintendent of Documents,
Government Printing Office, ‘/ashington, D.C. for 5 cents per single copy, or by sub-
scription at 25 cents per year,

JESUITS AMONG "ALERICAN MEN OF SCIZNCE".

There has just sppeersd the fourth edition of “"American Men of Sciencse, A
Biographical Directory". In the Preface ths Editors state the aim of the wark in the
following wordst: "Efloris heve been mads 1o include all living Americans who havs
contributed to the advancement of scisnce, the standards being nearly the same as
fellowsnip in the American Associetion for the Advancement of Science or membership
in the naticral scientific socistiss having ressarch as a quelification." The work
corteins about 13,500 rames of scientists, How many of these ars Jesuits?






g
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An effort vas made to secure an answer to this question by going through the
book and picking out those names to vhich the title S.J. was affixed; as the names
are printed in bold-faced type distinct from the biographical sketches, this was a
rather easy task only regquiring a little patience: but the return was rather small
and another search was made by looking up the names of such Jesuits as suggested
themselves as properly belonging in the directory., The following list gives all those
that were found; probably thers are a feow more vwhich were not discovered; there are
certainly missing from the list the names of sone of our Jesuit scientists who should
have been included; let us hcpe that when the next edition is being prepared proper
steps will be taken by those interssted to heve these names included: the Editors I
am sure will be glad to have such names suggested to them. The names are given as
they appear in the Dirsctory,

Prof. M. J, Rhern, S.J.5 Rev., J. Algue, S.J.} Rev., Henry M, Brock, S5.J.j
Rev, ;. P. Coony, 5.J.; Rév. Geo, L. Coyle, S.J.; Rev. John G. Hagen, 5.J:;
Rev. V. B. Jonnemany, 5.J.; Rev. J. 5. Joliat, S.J.; Rev. James B Macelwane,
8.J.5 Rev. Edverd C, Phillips, 3.J.; Dr. Frarcis William Power, 5.J.; Rev.
Patrick Rafferty, S.J.3 Prof. J. Ricard; Rev., M, ilaso Saderra, 5.J,; Rev,
Theo, J, Schulte, 5.J.; Prof. Miguel Selgs, S.J.3 Prof. Alphonse I,
Schwilalla; Rev, J. I. Shannonj Rev, F, A, Tondorf,

Among those recently deceased® Williem Francis Rigge. * The star after Fr,
Hagen's name marks him out as one of the lesding (first thousand) American men of
science, chosen as such or account of his pre-sminence in lMothematics and Astronomy.

If eny other Jesuit rames ars found in this Directory, I.hope they will be
sént to the Editer of the Bulletin. The ebove list shows that at least one out of
every 700 Lmerican Scientists ig a Jesuit. (Note Mr. T. Barry of Georgetown has sent
us a similer list adding ong rame not given above viz, Rev. J. A. Krance Creighton
University.

THE VELOCITY OF LIGHT.

In the August, 1927, number of L'Astroncmie, the Bulletin of the French As-
tronomical Society, thers is 2 short article by i, Gheury de Bray, calling sttention
to the various determinations of the velocity of light since 1849, The earlier de-
terminations were, as is natural, less accurats than the more modern ones. But stert-
ing with those made by Michelsor and Newcomb ir 1885, the author reaches the very
sxtraordirary, or at least hitherto unthought of conclusion that the veloecity of light
is rot a constant but is diminishing at the rete of about 4 kilometers a second each
year, The determinationa, all of which are of a very high order of accuracy, are as
folloyiss

Year Observer WMethad Velocity Decrease per year
1885 Michelson and Newcemb Rotatirg Mirror 29,940 Xm,/sec. 2.7 Km./sec.
1902 Michelson csases 299,895 3.1

1904 Perrotin Toothed Whesl 299,880 3.5

1924.6 Michelson Rotating Hirror 299,802 o

1926 Michslson Rotating Mirror 299,796 da0

When these velues are pletted on coordirate paperthe almost regular decresse
becomes very striking o the eye.

As Michelson is deterrining the velocity once more this yezr, he should accord-
ing to the conculusions of the suthor find from § to 8 unizs less than the previous
value, depending on the dats at which the gbservations are made. It will be sxtremely
interesting to find out vhether this will actually happ?n, The author hints that
there may be & slow modification of the ether itself which would account for the ob-
served facts,
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The recent numbers of Popular Astronomy contains records of many variable
star observations made at Georgzetovm by Hr. Barry.

0§ January 9, 1928, Father Tondorf lectursd ir. Tieshington on the connection
between microseisms and certain meterorclogy ccrditions to an audience consisting of
about one hundred members of the Signal Corps of the United States Army. He also gave
& iscture on 2 related subject in Baltinmore on January 13,

At the end of the year Father Paul A, licNally, after & yeer and a half of
graduate work in Astronomy at Berkeloy, University of California, was appointed by
‘Reversnd Father Provincisl as a permenent member of the staff of Gecrgetown College
Observatory where he is now engaged in his rew duties,

Popular Astronomy for January, 1928, announces that iir, "Jilliam Cletus Doyls,
S.J., the successor of Father Rigge at the Oreighton University Observatory, will
continue Father Rigge's work on graphical predictions of occulatations vhich appear-
ed during sc meuy years in thet Journal. This number of Popular Astronomy &lsc con=
tains & chart of the fisld of a Nova ("New Star") recently discovered by two German
astronomers in the Constellation Teurus; the chari was prepared at Georgetowm College
Cbservutory,

Fether Phillips himself read & science paper "On the personal Equation in
Observing Occultations" at the December meeting of the American Astronomical Socisty
hsld at New Haven. Fr. Roder of the Observatorio del Ebro attended the meeting,

NOTES FROM THE CHEMISTRY CLUB COF CEORGETCOWN.

At tha public mesting of the Chumistry Academy, Jan. 12th, Dr, William J,

gity of iliichigen, later Chairman of the Division
he Natioral Ressurch Council, and at present
o5 of the Dov Chemical Co., Midland, Mich.
delivered a very interesting informal dis izn on "Farm Products as the Feeders of
the Industries". Today Dr. Hals is ons o 2 lenging exponents of the doctrine that
"Farming Must Become & Chemical Industry". In his discussion he strongly emphasized
the fact that the farmer is the worli's producer of celluloss, and in this fact, as
the nineteenth century cge of coal tar gives way to the twentieth ceantury age of
cellulose, lies the razl solution of the agricultural problen,

On February third at the first mesting of the second term of the present
scholastic year, the Chemistry Academy was agein privileged to listen to ene of the
nation's prominent chemists, Dr. F. C. Thitmere, Head of the Depariment of Chemistry
of Northwestern University, Evansion, Fll, He is the present Chairman of the Division
of Chemistry and Chenical Technology of the National Resesrch Council, and hes
merited 1ell earncd recognition for his work on metallo-organic and sulpho-organic
compounds,. Dr, Whitmore choss for his topic, "The Habits of the Atoms"., He entered
the field of Physical Chemistry and treated the irntricate subject of atomic numbers
and atomic structurse in & most interesting manner. Dr. Whitmore is an excellent
locturer and an equally exccllent teacher, as was manifested by his ability to handle
such 8 theoretical subject in so simple and pleesing a manner. His lscture wvas well
receivaed and highly appreciated by the members of the Academy as was evidenced by the
many intolligent questions with which the speaker was besieged.
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PUBLICATIONS .

Fr. John Gipprich of Georzetown University has recently published = labora-
tory ganual for Mechanics Heat and Scund. It represents the course given at George-
tovn in these branches of Paysics in the physical laborgtory. We hope to give & more
extended account of the book in osur next isaua. ‘

The publishing house of Julius Springer of Berlin announces an extensive
work on astrophysics which should be of intersst to our astronomers and physicists.
The title is "Handbuch der Astrophysik", It w1l comprise six volumes. It is being
prepared by a large number of colleborsiors including some Americans. Apparently
some of the sections will be written in English, The sixth volume has just appeared.
As is the case with meny modern books printei of late in Germany the price is very
high. This volume costs bourd 68,70 marks or about $17.00,

The Physical Review for Docember 1927 has an article by Fr. A, Poetker of
larquette University describing another research he carried out at Joans Hopkins
University on the Infra-fied Radimtion of Nitrogen. A prism and sensitive thermocouple
were first used to study the infra-red region of the spectrum and then to obtain
greater accuracy the region from 7500 to 10500 A was photographed on neocyanin platss
by means of & grating. Certain broad radiation maxime were broken up into individual
bards. Fr. Poetker states that the new dats obtained point to a modification of the
gssigrment of vibration quantum numbers as previously made by Birge, As a by-product
of the work the hitherto unresolved O triplet st 9225A appeared clearly resolved on
the plates, The wvave lengths of the components were measured.

Fr. Jooeph Merrick of Weston has an interesting article in the Jesuit Mis-
sions" for January 1928 entitled "Eye tec Sky end Bar to the Ground"., It is a de-
seription of the Jesuit Observetory at Manila and its work. It spesks of the pioneer
achievements in meteorolcgy by Fr, Faura and Fr, Algue his successor as director of
the Observatory, und alsoc of the work of ‘he present staff under Fr, Selge., The histo-
ry of this great scientific institution is familiar to our readers through the arti-
cles contributed to the Bulletin by Mr. Doucette then of Manila and now of Weston.
(Vol, III, Nos, 1 & Vol. III, No. 3.) Fr, Merrick's article has several good illus-
trations including one of ¥r, Deppermann of the astroncmical department using the
large Equatorial with the spectrograph attached, The fronitis-piece of the number is
a striking portrait of the vengrable Fr, Algue dirsctor of the cbservetory from 1897
to 1926, The Bulletin tekes this opportunity to congratulate the editors of the
TJesuit Missions" on their succsss in making it o readable and intersslting magazine,
Tt is bound to make ouvr mission work in differsnt perts of the world better knownm
and win prayers and meterial help for our miscionaries,

America for Feb. 4th, 1928 culls attention to an article in the January number
of the Apollonian by Mr., Gookin of Teston College on Anthropology, Evolution and Den-
titior. The Apcllcnian iz sz2id %o be the only Catholic dental journal in the world,
It iz the quarterly journal of the Guild of 5t. Apolloria composed of Catholic
dentists of Boston amonget vhacm was formerly numbered Dr. Gookin, The article con-
siders the essential differerices between the dental systems c¢f the apes and human

‘beings. Various femons ekulls of so called primitive men ars examined and the state=-
ment of Boule i3 quoted with approval. "The dentition of Neanderthal man does not
differ in any impertent character from that of men of today."

Ths Ordo for our American Provinces countains this year a supplement with
tables for determining the difference betwesn Local leen Time, Local Apparent Time
and Standard Time. It wes doubtless made out by Fr, Phillips of the Georgetown Ob-
servatory. After quotiug Canon 33 of the Oodex Juris Canonici it states that the
tables were constructed "for the use of thoss who may desire to take advantage of the
frecdom granted by the church in resgard to the choice of the manner of reckoning
time, sepecially of the time of midnight upor which the beginning of the Bucharistic
fast depends”.
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Table 1 gives the nearsst ssrviceable half minute the amount by which mean
solar tims is ahead of trus solar tinms at any given place for each day of the year.
Table II gives ths emount by which a starderd time clock is fast or slow with respect
to the local mean time of the various housss of the American provinces, Instructions
in the use of ihe tables ars zleo given, These are clear and the pamphlet should
prove useful to our prissts of stuaents of moral theology. '

; Fr, Tondor? hus kindly called our attsntion to two publications in Seismology
din tha following nots. '

SLISMOLOGY.

Those of our sufficiently interssted in problems of geephysics will do well
to read an article by Ch, Maurin, direcior of the L'Institute de Physique du Globe
de 1'Universite de Paris, The article gives the physics of the transmission of e-
lastic vaves consequasnt upon sarth movenmente in the sarth'e crust, their registration

end their time of travel. The interssting oroblem of microseismic mawement is also

discussed,
A wvery interesting tor

s has rscently been added to the litorature of seismo-
¥ o . This book was reviewed by the
writer in thé September 2B issue 3f $he "osmmonveal", The distributers of the volume
aro the Mfacmillan Company.

Rev. F. A, Tondorf, 8.J.
Georgetown University.
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