A, M. D. G.
BULLETIN
of the
AMERICAN ASSCCIATICHN OF JESUIT SCINNTISTS

(Eestern Section)
(For private circulation)

Vols LI, No. 3 Weston, Mass. Jenuary-Februery, 1925. P.26.

W e e S -

THE TOTAL ECLIPSE.

The totzl eclipse of the sun eon Jan. 24th was the outstand-
ing scientific event of the pest month. It ves very fortunate that
the pata of totality passed through suchi a densely ponulsted region in
the northezstern pert of the United States. The press end Redio gave
greet publicity to the event, and rerely hae & paenomenon of nature

xcited so much interest. By zn oversight the date of the eclipse in
our last Bulletin was given &g January 25th, but vie ere sure that no
one was misled by i1t. & nuaber of astronomers with instruments for
special observations assemb.ed at the cbservatories &t Yew ilaven, Mid-
dletown and Poughkeepsie whichh were guite close to the middle of ilhe
patks The main objects of incuiry seemed tc heve been to extend our
knoviledge of the corona end of the flash spectrum and also to obtain
exact data regarding ihe moon's path. L lzrge number of radio amateurs
were enlisted to study the effect of the eclipse upon the intensity
and range of radio signels, lLost veople were content merely to enjoy
the wondrous spectecle, and lsrze numbers journeyed to the neasrest re-
gion of totality by train or suio. The New Fzven R.R. sent 8 specisal
eclipse trains from Boston on the morning of Jenuesry 24th,-- 6 to
Westerly, R.I., znd 2 to Willimentic, Conn. Several of Cur houses
were well within the paih. Some of the science professors of our New
England colleges observed tiie eclipse et Keyser Island. Ve have re-
celved the following eclipse notes:-

WCODSTOCK .

Saturday, January 24th, the arte of the eclipse of the sun which
was total in New York and other perts of Noriheesvern United States,
wes cold and clear at Woodstock so thet we were enebled to observe the
eclipse which came to within 5 pexr cent cf being totel here. The sunds
image was projected by mezns of thie old eguatorial tclescope on 2 white
screen so tiat all those wao were breve enough to beer the biting cold
might weteh the propress of the phenocienon. There vwere cbout forty
spectaters for the earlier phesees of the eclipse including first con-
tact and mid-eclpise: as the lezsu contact occurrea during cless tine,
very few were able tc be present. Ir. Elatchford ceme cut to Woodstock
from Baltimore to observe the eclipse and tock & number of photoziesnas.
The sidereal clock was compared with the time signels sent out by rea-
dio from Arlington at £:40 A.X. and Noon, Eastern Standerd Time. The
time of first contact was noted by meens of & stop watch which was im-
mediately compered with the observatory sidereal clock; the lest con-
tact was noted by means of thie observatory chronograpi ond also by
means of the stop watch end observetory clock. The predicted and ob-
served times were as follows:-
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Jen-Feb., 1925. Pa B
First Contect Last Contzet Duration

Predicted 7B 55% 2959 100 221 3886 2B 27™ 8%

Cbserved 7 BE5 45 10 22 23 2 o6 B8

Difference -15 15 3047

The observed times, esneciclly of firsi contect, mey be in error
by several seconds. The difierence, novever, between the predicted
and ohserved times cennot be explsined in whole by errors of cbserve-
tion, end it seems ceriain thet the eclipse begen somevhat leoter and
ended somewhet esxlier then was predicted for this staztion.

Fether L.C. Phillips S.J.,
Wecodsitock College.

POUGHKLiPS T .

The eclipse wes totel snd conciticns were foverable. Lether
Willizms directed his gaze o tne Nortimvest until totelity cccurred.
It wes very striking to see the eree of dsrkness bordered by light on

the North cnd South. The shedow brnds vere distinetly seen pessing
over the snow. The coronec -ypeared ¢s & ring of besutiful vaite light

suspenced zi einss ¢ grey boekzrouwna. Durinz the itetality severel plae-
nets sppecred cuite distinctly seveircl degrees froam the sun. To me
the most skriking feavure waos Liae suddenness with vhich the totality
begen end ended. The aarkness becrue very percentible auvring, tae last
1C or 1L minutes, but the Lotclity criue on zs if tlhie moon hzd been
pushed suadenly in front cf the sun zna it SndEu just es sbruptly. Uz
%0 the time of totclity & suckeld [ less wes necessery in looking a2t the
sun but curing the eclipse one could lock &l tae ccrona directly wita
the neked eye. It was ny impression thel durin_ tie totality there
weg more light then on & brizht moonlight night end thet it wes much
more diffused, During totelity our dog "Rusty" berked cuite vizorous-
1y|

retner %.C. Repettli 5.d.,

ot. :ndrev-on-fudson.

BUFFALO

seffclo sesmed to be the only place of cny imporuvence in the peth
of totelity nct favored by even c glimisse of the total eclipse. AL
sunrise the sun appeeared s & ball of fire wita &ll iadications for &
fevorecble observetion, but just berlcre che eclinse bezen & heevy bank
of clouds obscured the sun, rendering eny mecsuremnents or piotozraphs
out of the cuestion. As if to prove “tuct the eclipse was bona fide,
the partielly covered sun peeped out veineen rifts on three cccasions
efter totzlity, but even these were imperfect. No pnotographs were
secured.

A 8lisht dron of tempersture of lwe or tlree degrees wWis notice-
tble at totality. The tigme of its bezinaing or end could not be de-
termined accurately, but tie speed of uie zdvence snd retreat of ihe
shadow vas all thet had been predicted cf it. iovever, tne derkness,
which seemed to be drawn over the city like e pell, was not sufficient-
ly intense to prevent recding a watch, the preat cucniities of snow
doubtless being responsible.

Redio signals. from WGR buffelo beccme cuite weak during the ec-
lipse, recoverlng their usual volume as the sun became brighter. Tais
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Jen.-Feb., 1925. p. 28.

seme condition wes reperted by a number of the boys wio had made simi-
ler tests during the period.

One investigation, independent of visibility, was the determina-
tion of a possible varistion in the strength of the ecrth's magentic
field. We may have something to send you later regarding the results.

Fetiier T.J. Love B.da,
Cenisius College.
WESTON :
The philosophers at Fairview, Weston, lsss., followed the eclipse
with great interest. VWe were 42 miles north of +the path of totality
end the sun's disk at the meximum wes 99 per cent covered. The morn-
ing wes cold and clear, whit the exception of a few clouds which how-
ever cid not interfere very much with the seeing. Seversl smzll tele-
gscopes, smoked glasses end photogreaphic nepetives, =nd two surveyor's
transits, by means of whichh the sun's imege was projected upon screens,
were employed. No atiempt wes made to determine the times of contactus,
the rirst of which occurred at about 8:C5. Thermometer ¢nd barometer
readings were mede at intervels from 6:00 A.M. to about 10:0C A.X.,
the former by Mr, H.J. Sullivan, the letter by Mr. R.E. Ancble._ The
temperature et the first contact ves .32 F. It then dropped l°,ris-
ing &gein cifter ihe mexiinum waicir cccurred &t 9:17. The barometer
fell during the eclipse, Tut &5 it dropjed quite stesdily during the
whole day it is not likely that zny specizl significence cen be zttach-
ed to this fact. The darxness =t the maximum wes less then was enti-
cipated, the snow on the yround helping to diffuse the light. It was
greatest toward the northwest, aznd resembled that preceding a storm.
The cresent wes not fine enough to show Baily's beads. i replica
grating helda befcre the eye clearly showed numerous curved lines in
the soler spectrum. Brother Conroy reported tinat as the light diminid
ighied his chickens stood gbout idly in their quarters but made no at-
tempt to go to rcost. Pigeons were observed to return home. The dark-
ness was sufficient toc render the planets wisible but on account of
some clouds cbouti the sun only Venus wes seen.
Various attempts were msde to obtain some periaenent record of the
eclipse. Sketches were made by liessrs. K.S. Brock, a.V.P. Dowd, and
Js Rillenn. ir. J.J. Dolen mede some photogrephs wich e small hand
cemera., Mr. T.D. Barry obtained picliures by attaching a small camers
to the eye piece of the telescope of & surveyor's trensit. A series
of photogreaphs were clso made by Ilessrs. L.Ce Gormen snd J.C. Murrey.
A beam of sunlicht was brought into tiie derkened science lecture room
in Bepst Lall by means of & Porte-lumiere with 2 total reflecting
prism. A single lens 2 1/2 in. in dizmeter :nd of sbout 12 ft. focal
length wes pleced in the peta of the bezm with en aperature of 1/4 in.
end 2 graflex camera with the lens system remnoved was placed ¢t its
focus. Pilms were used end = few preliminery pictures were made and
immediately developed in ovder to Getermine tue best time of exposure.
Solar images 1.16 in. in dicineter were obteined.

——— e

THE LAWS OF MOTION. _

(The following psper was reau at last summer's Beltinore
meeting by kr. F.V. Sohon S.J., wio a8 professor of Chemistry and
director of tue Seismclogicel Observatory at Fordhem University lest
year, and is now studying theology &t Valkenburg.)
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kinstein's mechenics is strange, bul the mechenics of Newton
wnen aressed up aiter the curious fashion set by iinstein is scarcely
less wierd. Ve propoze to find out how much of Linstein's novelty is
due to is doctrine and how nuca is really due to his menner of pre-
sentation.

Let us begin vwith the tise-speace continuum. Ve need turec
varisbles x, y, z, to determine & point in spece, one verisble t, to
deteruine an instent in time; hence tc determine & coincidence, which
occurs when two things are &t the szuse point et the szme instent, we
neéd four variebles. ¥e c.n, tierefore, picture the flux of events as
a graph of four dimensions. Cf course, we cennot see all four diumen-
sicas &t once---you cannot see the opposite sides of & house &t once
--=but we cen teke tlhem iwo or three ¢t & time &8 we need them. This
picturesque concept of the universszl flux of events in vaich by & con-
comitent phantesm of en imaui:ble four-dimeusioned grersh the local end
temporal relsticns ere ewpuesized il is proposed to convey by the de-
signaticn the tiue-syace continuumn.

If we choose sowe noint to be st rest, that is, if we weesurc
its position in such e wey thet at different times it alweys has the
seme position, then this point we mey picture to ourselves cs & streigm
line or trece perpendicular to our x, y, and z sxes. This trcce we
cell the axis of rest. /ny point vhoce trcce in the time-spece con-
tinuum is parellel to the sxis of rest will cppesr to be a point &t
rest. If the trace of tae point mekes en engle with the exis of rest,
then its position with reference tvo the rest point will be different
at different times, ¢nd the point will be in motion. The apparent
velocity of the object will be ecusl to tiae trigonometric tangent of
the angle which ite trice mekes with the sxis of rest. If an object
ngs uniform motion in a strcizat line, its trece will be & straight
line. If the motion of azn object is accelerated, its irace will be’
curved, (Illustrations)

The first law of mction tells us that unless tn object is
being zcted upon by a force it persists in & state of rest or in &
stete of uniform motion in e strzight line. In fect it is quite im-
possible either & pirori or @ posteriori for us tc say that zny one
given object is cbsolutely &at rest snd some othier object nas uniform
motion in z streight line for the sinple re:sson thet these iwo states
heve identical physicel properties. 7Tuis meazns, then, thal instead of
teking our originsl trece &s & rest exis, eny streiphv trace might be
chosen instead, end suculd this ke dene our old rest point vill heave
& uniform velocity in & striigat line, witl reference to our nevw rest
axis. before the cdvent of Linsfein this fact used to be stated by
seying thet trcnsletion is relative. The new way of esserting the £
thing is to scy iiet the rest axis cem be roteted in the time-space
continuum,

Ve heove imegined cur rest axtis to be »perpendicular To tkhe
X, ¥, end z exes. These axes ore space axes or s=xes of simultzneity,
because 11 coincidences cccurring et cdifferent points eslong tinem are
simultzneous. If zn exis shouvld meke en zngle oitker than 9C degrees
with the rest eixis, tae trigonometric tengent of this engle would be
a finite quentity. As the tengent of tris sngle is in every case thae
velocity of the point, an -exis et any angle except 90 degrees with the
rest axis would be the trzce of & point moving with finite velocity,
and s.ould thus represent positions thszi ere successive and nct simul-
teneous. I neccssarily follows thet in eny system of mechanics &n
axis of simulteneity must alweys be perpendiculer to the rest axis,
hiowever the letier eaxis be cuosen.
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Here we heve e crucicl difficulty. Tne exis of simulteneity
mist be perpendicular toc the rest sxis in ecch ccse. 1f tue axis of
simultaneity does not rotate when the rest exis rotectes, then we lave
cne exis of simulteneity perpendiculsr to every rest exis in the szme
plene, This contredicts the theorem which scys only one line through
& point cen be perpendicular te & given line. If mecy be answered,
hovever, that time tnd s»ice sre essentislly different, =nd ithet tlere
along cne exis ere measured intervels of time, end elong enoiher in-
tervals of spcce we heve no right to sssume thet luclid's geometry wil.
hold. In fact, it is csserted, ine gcometry of the tiue-s,cce exten-
sion is non-euclidean cnd i.. such & wey thot every tricngle having one
side elong’ the simultecuneity sxis is en isosceles right trisngle heving
twe right engles znd one acute cngle. This stertling postulete is the
gssence of the clessical, thut is the liewtonian iaechanics, and can be
sumimed up in three words: siumltzneitly is cbsolute.

It is ezsily seen thet the geometiry of the time-space con-
tinuum must necesserily be non-euclideen. In the first plece if it
were euclidean end : min vere to walk vy miles an hour cn & trzin go-
ing vg miles &n hour, ihe recultent velocity c¢f the azn should be gi-
ven by the formules for the tengent of the sum of two angles showing
thiat the time-space continuum of clzssicel mechonics must be non-eu-
clidean. Purtiermore, ifi & euclidesn system there vould be no recl
c¢istinction between future enc »:zst. Let Peter znd Jolur be born on
Wi trcins moving very réepidly ian oppogite directions, &nd let e&ch
die on the secme trein on which e wes born. Heving indicated these
four events, let us tike John's tiece for tiie rest exis, &nd we find
thet Peter dies before e is born. Cr sup_ose Andrew vents tc undo
something he did yesterdcy. Let him bocrd & repidly meving train
vhose trece is ne:zrly perpeundiculsr to his old rest exis. If ae cen
now run fest enougn e m:ey be eble to throw his trece beck inte the
second gusdrent snd thus be cerriec intc thepast. Cn cccount of these
and similcr consideraticns we mey szy thet it is certein thet the geo-
metry of the time-spece coatinuum is non-euclidesn, znc tae only cues-
tion will be whether it is to be non-euclidesn vue way Feuton seys it
is, or whether it is to be non-evclidecn e wey Linstein sgys it is.

Instead of assuuing simult:ineity s zbsolute, ~instein cs-
sumes on the besis of experimentzl evidence wliichi he hopes 1ill be
produced thet the veloeity of 1liglit is (bsolute. It ceén essily be
ghown thet if a2 perellelogrem is mcde whose sides &re percllel to the
treces of tne backverd snd forward velocities of liight, resi snd simui-
teneity will be the disgonecls of the pirelielogrcoms. In tais wey 1t
cen be shown thet 28 rest rotates, the velocity of light being inveri-
ant, simulteneity elso rotates, but alweys in the opposite direction.
There is o different axis of simultaneity for each rest exis, but there
is no confusion of future and v»est unless sometliing cen be found to
trevel fester then light, snd ia such & case the winole hinstein sys-
tem fells tc the ground. _instein end Newton cgree in celling for e
non-euclidesn time-spzce continuum, end in postulating en sbsolute
orientstion in this continuuwm. In the Linstein system this sbsolute
orientetion is cseigned to the truces of tae beelorerd end ferviry ve=
locity of light cnd the axes of simultincity rotete betvween taese
treces, If ve imegine these two treces pinched together until they be-
come one ond the seme strzight line, ve ncve the Newlonizn system with
«bsolute simulteneity.

Cne of the remerikezble properties of releative siuwltoneity
is the shortening of objecis cs tueir ppeed increeses. Tals ic due to
cutting the traces of the extremities of thae lengti: on ¢ bigss 1f the
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time-spece continuum were euclidecn en object would be lengthened in
the diection of motion vec:use the perpendiculsr is thie suortest di-
siLence betweentwo perellels. In the rpinstein system the perpendiculer
is the longect distence meesured slong <& strcight line between two
parellels, ond hence the man vho is et rest with respect to the cbject
finds it longest.

Passing on now to the seccnd lecy, we wish to saow thet the
varicble mess of Linstein is due to & false enclogy betueen the Kevi-
tonien ¢nd tile Linstein mecheanics. The second lew says thet the rzte
of chitnge of momentum is proporiional tc the impressed force, or in
the lengucge of the celculus

f = da/dt (ﬁomentum).

In the clausicel mechnenics tihe momentum is ecuzl Lo tae te-
leeity of tne cbject multinlied by scme ccnsi:nt, .8 this constant
Aappens to be invericnt end sadative it is necesserily properiional to
the smount of subsvence in &n cbject, and therefore eptly called the
nass of the object. For tihae seke of simplicity it is ususl o perform
the dirferentiation indiceted and we zet the simple. form

f = d/dt (mv) = m dv/ct = me .

.8 this happened to be tiie more familier statement of the
second lezw, winstein pooposed to usge it Tor his definition of mess.
A8 it gives rise to & difficulity it is better toc write the equation
in & slightly zltered furm s0 &8 tc separate the tingentisl end cen-
tripetal accelerations

f = mdv/at = n d/dt (vu) = m (u dv/dt) + m (v dv/dt)

vhere u dv/dt is the tengeatisl ond v du/dt is the centripetcl scce-
leration.

In order tc keep the principle of conservetion of linear mo-
mentuim, Linsiein hcs to give to the momentum &n expression as follows

mousentum = uoﬁﬁ/Jﬁfva/ca

Seperating the comscnents ¢nd differentiating we get

e

fr—— . 7 e
£ = d/d8 (ﬂbvy/vx—vz/ca} = d/dt {mgvu/ J1-v23/c2)

= (m9/1 V1i-v2/c2)® (u dv/ct) + (mg/‘ﬁz—vz/ua) (v du/dt).

we see, tuerefcre, thet in cuoosing f = me for his defining
eque.tion winstein °yill heve one coefficient for his tengentizl eccela-
retion, end a different coefficient for hiis centripetel acceleration.
He solved the difficulty by introducing ti'c messes, & lonsitudinal

mess equel to | plma
mg/ﬁ J1=¥2/c®)

end & trensverse mess equel to

n?/’Jl-va/va .

Einstein's mess is no louger uhe mecsure of the eipount of substence }n
én object, though it still measures tie inertie of the object. Had Le
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cefined it from the ucmentum vwithout cdifferentisting it would have Dbe
¢ definite scelexr projerty of the moving system, but teken es it stem
it is & peir of coerricients for & methematic.l eguation.

There i3 irovever 2 .mch more fundzmentcl objection to rin-
stein's procedure in choosing his definiticn of mess, in &s amch &8s i
c¢oes not reslly follow oul the enelosy betieen the Newtonien ence the
~instein systems. If e dre:s the trizngle of differentials for the
Jewtonisn system instecd of hoving  —om—en

ds = tdx2¢-dt2, ve get ds = dt.
inis mecns thot the sccelierction
g = d®r/dt® = d®%r/as® = ¢ , is equel

to the curvaiure of the trcce, e curht, therefere, to write the sec-
ond 1z £ = me if vie :re to ineist on e concept of thie time-sprce
convinuum,.

i

(To be continued) Ll P Bolion B.Js

HarlCING Ii BICLOGY.

In connecticn - il the systen outlined in the lasl issue of
tae tulletin fer ciiecking l:ibor: tory tork in bieclogy, !r. iesrdon e-
volvea z speci.l merking system. .38 metlod ol giving sckks wes basec
strictly on the leboreiory work snd proved very sctisfectory to both
instiuctor tnd student. Tile system scunds rather compliccted in g de-
geription, but ceturilu is simple encugi. It encbles tae teccller 1o
sive & true merk witlicut ricxing ais briins wihen correcting tie drow-
ings.

¢ s menticined lost time wlienever e section of work wes finisl
ed the student must ccll i.ie instructor (ud identify for hiun tae part:
aissected or studiea, enw answer z siort guiz. In the course of ©
period & student usuzlly _ives one c¢i tr.o identifications, eltaough
there ittt occzsicnclly in ¢ very cifficult dissection such as tae
vego-s;mpctievic system, be none, :nd gzein in eecpier yvork I neve hed
g8 uigh e four identificciions from one mca in ¢ single period.

Lt e:ch identivication the student is given T mfrk o 6 or
less tcecrding tec tie tloroughness snd skill of Lis cissection, plus
& or less :cccrdimy Lo ihe ecccour.ey of his identificeiion snd gresp
of the mctter. The retio of o to 4 venld be inverted in ciases here
less skill vwes recuired but more eflort must be expended to understenc
the 1 ork done. Tris werk wes immmedictely jetied down on tiie instruce-
tor's clieck slip. _hue for tane idenvifieation of the hepetic portel
gystem vould cppeer : murk of §5~4 or B-o or 3-u or often s-4, etc.
1he merk never itot:lled acre vhen 1G.

Then waen the drenings »ere corrected, tie instructor in
consulting his check slip to see if this perticuler piece of work
had been checicea, sees tile merk piven ia tae leboreiory. If tae drevi-
ing is sstisfectory the werk cen stend, but if sloppy or incorrect,
one oi tvo points more will be deducted. This mari is then entered
in the reccrd for the month. Iz the event of more tuen one identifi-
ceticn, the merk entered in the record siculd be the mesn cf these gi-
ven in the laboretcery-

The sdventcge of this seeningly comsliceted system of merkir
lies in this. The student is merked strictly on his work, not cn his
draying, vicich only tco often, in spite of the greatest sefegucrds, it
¢ direct copy, or =t lezsi tcien by memory from soae book. ind when
an instructor hes twenty or more under hisz supervision it is no easy
metter for him o remember just vhat the work ol escr student was wort
The drawing is tooc apt tc be the deciding factor.

¥r. John .. Pollock S.J.

- S e S




1% -- | LT
- Vipd=r, 1% i _ n palsdiies 988 AT

g - - A yad ¢ YHiecaug T Trisow
b B onping = 3 . wnl =loulpnltuens 10 TREE
= ‘" ‘uvacsng, 81 STEEY
y i ; a3 : ' f 3¢ :-'L'.- crubened

i o woilol giliess
' o os 1l LEMSlaEe

J seinnt neisvi
T s R -
- r i om
- vir Yo S1udsvINS
5 [ nm = i
v YIRIULE
faannss nl
4 ir (5% oige
. i il [ inedl
= 14 2§ i
- N J!Jﬁ .
) 3 3
5 pnin D
JL Tnashaia =s
il LUoR
- — -
e
b Ll IO
. i JLR ¥ F
+ D -
3 -J")“‘
b
' a g
. . : =07  JafNN
7 [an Saliamy
: : ' _!'23
M ' uend sad 1088
Jilp 3 | naresg O sla.
. e el I I ot faz god-88
LI - - & ol - -

- - e e s S I S Upap————



Jen.-Feb., 1925. p. 334

THi GENERAL CHulISTHY CCURSE JT THE [TENWC DE MANILA.

There cre at the present time three courses beihg conducted in
chemistry &t the Ateneo de lanile, nemely ¢ course in Genersal, &
course in Guslitetive, enu o course in Crganic chemistry. Those who
have to take the course in Generasl chemisiry ere tae Freshmen Fre-
medicael, Sophomore A.E., Sophomcre B.S., &énd Sopho,ore Fre-law stu-
dents. They pursue this course for & vrhole yesi, during vhich they
heve two lecture periods and two laboratory periods every week, thus
giving them two hours of lecture and five hours of laboratory eaca
week. The lesboretory periods lest for two hours end ¢ half. The
recgon for meking tie leborastory pericds so long is thet we desire to
heve our course correspont s closely &8s pessible with the course gis
ven by the Governmment Universitiy in Menile, in wvhichi they give two
hoursg of lecture, one Mour [or & test, &nd six hours of lgborstory
vork every week for e whole yesr. <Thus the Government University de=-
votes nine hours each vieek for & whole yeer to Genersl chemistry,
vhile we at the Lteneo yive seven aours a week for & whole yeer to the
geme subject.

' The text book used in this course is Newell, and we cover
the whole book, devoting two lectures to & chepter os & general rule.
The leboretory menusl used is &lso iewell's, znd from the experiments
contoinew. in this mznual ve select 120 vhich ve require each student
to perform in & setisfectory m-niier Lefore weX wwill credit him with
four semester Jjours in lsboratory work.

: Thus cur work in Genersl chemistry ot the iteneo is-exect-
ly the same as is perfermed by Colleges in the ttetles, and slithougii
we G0 not¢ ellow &s much time Jor t.ils course as they do in tae Govern-
ment University st lienile, still we sccomplish just &s imuch viork.
This is due to their carcless wey of supervising ihe leboratory vork,
for elthough they say they require cheut 220 experiments Ifrom licPher-
son end ilenderson's iesnueal, yet I know from sctuzl examination of re-
ports of taeir students thet only =2bout 1lEC ere performea. Tie ree-
son vhy their students cecn get credit without sctuelly pe:.iorming the
220 experiments is thet they skip meny without beiny detected,-~ of
course their last experiment is numbered Z20, but there &re meny mis-
sing in between. To avoid such en oversight we et the Ateneo keep &
chert on vhich we chieck off the work of ecch student.

Cur recscn for insisting on & definite number of experiments
is to insure four semesters of yovk teing done by ecch student with-
out having the bother of checking up the late comers, the cbsentees,
or those who run out for & smoke, eic. The one objection to setting
2 definite number of experiments, is thet the students will have the
one desire to gzet them done as ¢uickly as possible vithout much Khsh
thought of whet tiey cre doing. In fict et the Government University
several students copy taree or four experiments snd hend them in with-
out even &ttiempting to perform them end thus they get their credits.

To avoid this difficulty we do not zllow the students vo hend in two
or three experiments szt the end of the leboratory period, bul we keep
going cround the leboratory collecting their experiments just e&s soon
g8 they finish one. Wast we £im to accomplieh is first thet cech
student should asctuslly every experiment himself, secondly tneat e
should write it up neaztly end correctly, end finelly that he should
understenc the experiment tnoroughl;. Tc¢ obtzin these objects we tell
the students thet just as soon as they perform en experiment they are
to write it up, study it from the text book, end keep their work till
an instructor comes sround to their desk, when they hand their report
to him and show him their zctusl work. Tien the instructor correcis
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the experiment &t once, exemines the work, and cuestions the student
to see if he understood what he hes done. If all is satisfectory the
instructor mekks the grede on the report enc puts his C.K. cn it and
retains the experiment winich will be stemped, entered on the cnart

and filed eway efter the lcboretory zericd. If, however, the student
nes thrown cway his work he nust repect the experiment «t once; if he
hes not written it up correctly ae must rewrite it at once; if he has
his work and written it up correctly but does not understend it he
must study 1t &t ‘once from the text book. _

This systen does not prevent e stucent from writing up his
gxperiment outside of the lcborastery nor from copyinz enotiher, yet it
certainly mekes him do tae experiment himself and understend it, which
after 211 is vhst we cre after. Ilowever, rhenever ve see that the ex-
periment wrs copied we tecr it up. Yrue, this system tekes time, but
ve consider it time well spent and not time lost eitner for the student
or for the instructor. Iven in lerge clesses tnis system will work
very smoothly, as the writer hes used it :lso in Eoston College. Ac-
cording to this system it scmetimes hgzjpens thset e student -izs com-
pleted tvo exveriments snd £ll his cpperetus is tied up, and he can
not zo on to the next experiment, nor cin tite instructor come te him
gs yet. In such & case the student zoes tc the instructer and tells
nim zbout it end then the instructor vill come &t once, quickly ex-
emine the work cna determine whether the siudent hes reslly pericrmed
the whole experiment, #nd eiter putiing -Zis secret mark on tlie report
returns to the former student. Tien the other student mcy throw away
his work end stert his next experiment snd vhen the instructor finally
reeches him, the instructer %ill see the merk indicating that the
work was satisfactory snd so will only correct the report and exemine
thhe student to see if he undersitcod the experiment.

Frecuently during lectures, five minutes ere given to pro-
blem work. The student merely puts down tlie eguations eénd the diffe-
rent steps withcut sctually working out the snswer. OCnce 2 week the
chemistry note book is handed in, conteining en outline oif the two lec-
tures, which weos usuelly pleced on tie boerd befere ecch lecture, and
2lso the cuestions and enswers vhich the student mckes up from the out-
line end the notes he t:kes in class. =esides these cguestions, pro-
blems are usuelly assigned. These note bocks are greded end the merks
are kept in the instructor's merk bock. Thus from this merk bock and
the leboratory chert it is wvery cesy itc amcke up the mentihly merks of
gecik student.

e Hode LeCulloury 8.7,
Wcodstock College.

The two preceding pspers togetier vwith those by thne seme
authors in the lest Sulletin aie of interest beccuse they bring out
some of the specizl problems met with in tesching science in /(the Phi-
lippines end the methods employed in solving thiem. They should prove
helpful not only to those who mey be czlled upon later to teke up
science work in Cur cistent Mission in the Far unest but c¢iso to those
teaching here in the United States. Ve hope Lo receive ovher pepers
on the science courses in Colleges outeide Cur home Province.

A SIMPLE DiLONSTRATICL APPARATUS FCR SHOWING THE PATHS C¥ IHE ALPHA
PARTICLES. Designed by Fatuner Th. Wulf S.J., of Velkenburg.

The gpperatus is gn adsptation of Wilson's Condensation ex-
periment -(wita improv;mentsj to eclags room demenstireticn.

1
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TIIORY. 1. Vhen supersaturcted air is ionized, the water vepor con-
denses cround the ions &8 nuclei cnd & fog is formed.

2« The alphe perticles (nelium; which sre emitted from redium

compounds trevel severzl cme. tircugh the surrounding eir
before veing stopped, icnizing the 2ir es they pess turough it.

3. If a radium compound is placed in supersaturcted eir, the
ions left by eacu emitied zlphe perticle in its path, ceuse the weter
vapgr to condense, zad the weke of tae clpha perticle beccmes e line
of fog.

#PPIRATUS. K is the condensetion chwzuaber containing the rodiocctive

s2lt on the necule N. This chaanber cen be cut off cou-
pletely froa flask I by turning stopcock H. At T in flask II we heave
a turee wey stopcock conneciing the flzsk to ¢n exhcust pump or the
free air at will.

ANIPULATICN. WVith stopcock E closed, the zir is exhsusted from flask

II until the weter in flask I sinks from £ tc B. If
stopcock H be now opened with & quick motion of tie hand, iue air (al-
resdy weter satureted) rushes out from the condensstion chamber X, the
gudden expcnsion of The remeining eir ccusing it to cool znd the ucter
vepor condenses on tihe ions left in their trecks by the ¢lphie perticles
rediating irom the needle point ¥. The letier vill eppeer as the cen-
ter of numerous streams of fog. 1f wié room be derkened znd & strong
beam orf light projected tarcugh the side of the flesk K, the fog ﬁﬁf“
etresme can be seen besutifully thrcugh the end of the flask. If
flesk II be now connected with the air ecgain the weter returns to &
and the experiaent can be repested. Tie fog strecmers snoot out Ifrom
the needle point just &8 scon as the stopcock H is turned, Iience the
room should be derkened etc., before thils last stroke of the exneri-
nent is performed.

DETAILS C¥ CONSTRUCTICN. UThe

5
o]

peratus hes been put on tane acriet by
..eesrs. Leybold of Colo.ne, but the detcils
of Father T/ulf's home mcde gppsratus sre as follows. TFlesks I cnd IX
zre zbout 1.5 to 2 liters in voluame. By merking levels 4 znd 3 on
flesk I the seauie exponsion cen be assured esch time, hence once & sui-
teble expension hes been Tound to work, it cen elweys be reproduced.
Stopecock H should aczve cn opening of ct least 1 ocm. to zllov of free
expension. The condensciion chember K is an old liter flesk thothed
come tc grief. Uhe eages vere smootied off end & glass plate S or 4
mm, thick replaced the boticm. ZIefore secling(with pitea or sealing
wex) this glecss plate, thae following Geteils must be inserted in the
flask. To remove the iong set free before expension, en electric
field is necess:xry, sbout 10C to 500 "clts (Bbutteries might come in
hendy ). Father Tulf uses & leyden jer cherged by a few turns of zn
Influence mechine. («n indicator ccn be connected in parsllel to in-
gure the nresence of sufficient charge). The zless plate S comstitutes
one pole oi tiie field, the ccnductor being 2 fine wire griad (mesh 10
e, thiclkness C.1 mm.) leic upon it. The deliccte grid czn be sup-
ported by - stouter wire ring tnd cemented in witha the glass. . lezd
cen be tzken out tarcugh the pitca or secling wex. This drrangement
is an improvement on i, ilson's gelstined plate, which was found to be-
come fogged by the formction oi germ cultures thereon. The wire grid
does not obscure the vision much. Tihe ctlier pole of the field is the
metal disk F i i he flcek so s to leeve a free 2ir gpece of
ﬁg-ggl.sdzj&gf Eﬁlgggnérftol%“?sﬂéupported by & or 4 rignt angled pleces
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of wire 1.5 ma. thick (D) soldered tc ¢ piece of brass tubing R which
fits into the neck of the flask end projects = litlle beyond it. TFrom
this projection the second lezd is tcken off teo the source of potentizl
The disk P elsc performs tue more im;crtent function of replacing Wil-
son's more expensive device for preventing the fcecrmation of eddy cur-
reats, etc. Loter modifiers ctused the #ir to sass through a number
of smell metal grids, but taese were found to rob the zir of its mois-
ture so thet «fter : few successive experiments the epperetus refused
to function.) uhen the stopcock H ig opened, the cir rushing out from
K to tihe fleask below couses & cyclone betueen F and E but an esnti-cy-
clone in the chamber to the right of F since the gir from this pert
cen only readizte out srouna tae edges of P. Sueh on enti-cyclone is
not at all conducive to the formetion of eddies. The plate P moreover
forms & good beckgrcund for toe fog stirecners. :

The redium prepzration (rediwa sulphsate) is supported on &
pin head, thefd pin being stuck in & piece of cork cemented to the bot-
tom of the flask. It is important to use &n insoluble radium sslt.

The bromide end chloride preparations guickly dissoclve in the moist eir
which K nztumslly conteins.

Liien the cpperctus is usec for the first time, H should be
removed &nd . funnel inserted -- witer being soured in tov a few cms.,
sbove the level 4. The iy cén ilien be sucked througn tiie outlet T
until tl.e U-tube is filled and tiae weater in flesk I sinks to level L.

4 is then repleced cnd the :pperstus is ready for use.

When not in use, tlie coudensation flesk mey be swung around
S0 &8 to come cver T end clemped in thic position, thereby tcking up
less space. fThe wpperatus ccn then be stored awey (filled with water)
ready for immedicte use.

I Mr. Josepn J. Lynch S5.J.,
P ot et Valkenburg, FKollend.
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SEISLOLOGICAL INSTALLATICNES.

Increasing interest in geophysicel resesrches has materially
encouraged the instzllestion of seiswologicil apparetus. hecently se-
vercl recuests heve been received st this Observatory for suggestiong
on the placing of this type of cppeorstus and this hes suggested the
feasibility of offering the reccers of the Bulletin the following
items.,

Unlese for very special ressons seismographs should not be
located ebove ground level. %hen they are to be placed in buildings
alrecdy established, the cellar should be considered the most suitable
location. Norcover that pzrt of tie cellzr furtiaest removed from all
forms of jarrings should hrve first choice. Instruments should never
be zttached to ilhe wells of these cellars Ceves, of course, ere the
fittest hcusings for these deliczte rECUroers. These shouls be at
lezst two thirds their height Lelow the surfzce. Alweys locate seis-
mogrepns of the horizontal type on piers, isolsted by air cushions, of
one to two inches in width, from the flooring of the rcom. fThese pier
should not be too deep, four Teet ¢t & meximum end never less thsn
one tnd 2 helf feet. Pilers should be mede 2s msssive &s possible,
thus elimincting pendular movement in them. In the constiuction of
these piers reinforced concrete is the ,refercble msterisl to be used.
Brick end stone shouls be svoided. There seems no reason for insula-
ting piers on which verticel instruments zre to be mounted. eny ver-
tical instruments, if not 2ll, celi for tlie most deliccte tempersture
regutations. VYVhere surfece waLFr i8 apt to lodge about niers, heavy
0il should be used on the surfece to prevent dcupness. Dampness gene-
rally can be met by including in the cases about the instruments fu-
sed caleiuvm chloride. Auncyzuces ceaused by insects can be eliminated
by a periodic spreying of cevee witn one or other type of insecticide.

Leboratory roonms, developinz rooms, etc., egihoculd never a-
but on the instrument shelter.
Fether Frencis Tondorf S.J.,
Seismis Stetion,
Georgetowvn University.

MELTING OF THE AMERICAW ASSOCIATICH.

The Christmss Leeting of tiie Lucricen Association for the
Advancement of Science :nf affilicted societies took plzce this year
at Ueshington,D.C. 24f fair number of Ours 1 *om this Province end frow
the Lissouri Province were in atiendence. Tae ¢pening session was hel
in Memorisl Continentsl Ilcll at which tue retiring president, Dr. C.
We Walcott, Secretary of tne bmithscnian Institution, gave his addresc
on "Science and Service®". ile spoke of the virtues that should cherzc-
terize the scientist and declared thn.t he believed thal & good scien-
tist saould be =z Christian. Iie ended with the words, "The Pilgrim
Fathers knew litile of science but they brought the great principles
of lew, truta, freedom cnd feith in God to America. Jtre we doing zll
in our power to perpetuste them in connection witih the multiplex ac-
tivities of the world of iloday?" Seeretery of State, Fughes, also mec
‘n excellent address. A large number of sessions were held in diffe-
rent psrts of the city wnd ic wes necessery to mexe z cucice of those
which promised pepers of most interest. .n instructive leetureof the
meeting was the scientific exhibit. This wes quite extensive and well
wortin a visit. SEIENCE for Feb. 6th gives & good sccount of the meet-
ing and of the exhibit.
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PUBLICATIONS.

Fether F.A. Tondorf aes cn erticle in the Jenuery: issue of
the SAVE Tiill SURF/CL ligezine entitled "Seismogrzms®. We also notice
a full pege portreit of Fathier Tondori beside cne of his seismographs
in Vol. II of THESL 4VINTHFUL YaiRS publisned by the fncyclopedia Frit-
tanica Compeny. Mr. :.J. icyillisms hos an erticle entitled "Lafitau:
Fether of HModern Ethnolcopy® in the Jmuuery nusmber of the CATHCLIC VORL
Supplement Fo. 24 of the LONTHLY WEATIFR RaVIEW, July 1924, which is
devoted the Uest Indimn hurricenes cnd other tropical cyclones: of the
North ntlantic Ccean quctes Fatler J.J. Williams' vivid description
of the hurricane of Nov. 1312 of which Ne wes ¢ witness in Jemzice.
TYCOS-ROCEESTER for Jenuesry hes en article entitled "A Famous Typhoon
Outlook in the Philippires'. It is a description of the Manila Cbser-
vatory end its vork with a picture of the Observatery cnd of its di-
gtinguished Director Fether lLlgue. There is slso & picture of the new
seismic observatory &t Fordicm with & brief notice. TYCCS-RCCHESTER
is &én interesting little quarterly published by the Teylor Instrument
Company of fochester, F.Y. WVhile the subscription is 1.C0 & year,
schools, colleges end libraries rre zdded to the list without cherge.
The SCIENTIFIC AMERICAN for Februery hes & picture of the Fordasn
geismic observatory showing ir. J.&. C!'Conor who ie in charge and his
assistent. ;

N.B« Father Joseph L&fiteau, referred ¢ in the sbove articlc
by Mr. McWilliams, wes ¢ Frencir Jesuit born in 1€71. Ie lebored c¢s a
lissionery in Censdsa emong the Indiens, end published at Faris in 1724
is femous work "Liceurs des Scuveges ete.?" The principles end method:
outlined therein form the besis of tlhe erticle. Lafiteau died in 17486,

SNNOUNCEMENT . ‘

The Editor wishes to announce & series of articles on photo-
prephic processes &s & teeching help in scientific eand litersry class
work by Father J.A. Brosnan of Fcirview, Veston, less. They will be
practical in nature end will be of interest to all vho mcke use of
photography in their teaching or vho wish to availil themselves of its
valuable aid. The following ere some of the topics to be trested:

1. Derkroom necessecries, chemicsl end appareatus.

2. The exposure room, the cumerz and stend, lenses, object boerd,
backgrounds, lignting and exjcsure.

3. Negative meking, the plates and films best sdapted for differ-
ent objects, developers and fixing beth.

4. mxemingticn ¢nd 'doctering" of negatives, intensifying ana re-
ducing, spotting out.

5. Slide meking by contict &nd with cemera, reduction, colors,
brushes znd coloring. :

6« Color copying, orthochrometic plates and films, filters cnd
their uses.

7. Developing pepers cnd their manipulation.

Suggestions and cuestions on tite cbove togics will be wel-
comed .

DEATHS.

Kenbers of our association were sadcened by ihe news of the

deaths of Fether W.R. Cullen znd Teiler Je.i. Dely. TFather Cullen wes
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professor of physics atl Georgetown University ond died &t the Univer-
sity ilospitel on Jsnuary Stn. Ile had tought physics with great succsas
both 28 & scholastic and as & Priest &t IHoly Cross end did post-gredu
ste work at Joians Hopkins last year. Hather J.A. Daly died &t Viocd-
gstock on Februery 8tia. He wes ordained last June ond wes in his foucs
yeer of theology. Durirz nis regency he tought chemistry at Fordhain.
Loth Petiers were lovable clizrecters ¢nd enthusiastic tecchers uand wil
be much missed by their brethren. R.I.P.

FOTLS .

Mre. V.io Gookin writes from Georgetown: "I ettended the meet
ings of the chewistry section of the Americen Associaticn but found
little to_ report. The ¢ld quesiicn of the plece of the electron in
chemical education was brouzht up in one of the papers, but the rezder
seemed to report such differences of opinion tasct we were left withous
eny conclusion. I do not know tiue opinicns of our readers, but it seei
to me that some of tne teachers who were asked for an opinion met the
guestion logically in replying thet time is fleeting, chemistry text
books cre lengtiening, znd the status of the electron is beyond & cer-
tain point wavering so much that it has no place in the class room.
“reshmen are not research workers and they heve some A B C meatter to
leern end to lezrn well befcore they begin to study and discuss electror
Cne scmetimes wishes thet tezchers wvho telk sc much sbout the heights
to which their cleasses soar would HCHLSTLY tell us just what they do
end just whet results they get. A number of college teachers at the
tmericen Chemical Society meeting last April in Washington made & plea
for comnon sense c¢nd honesty even at the risk of being called "old
fesnioned". To heer men vwhc zre Heads of chemistry departments &t
Universities pleed for essentizls of chemicel teeching weas reassuring
efter the zlerms set up ty others that unless we are talking like a
Milliken or 2z Lengmuir to our reguler freshman clssses we ere behind
the times.

Dr. Jemes Fo Norris, President of the smerican Chemical So-
ciety, wes & guest &t dinner at Georgetown recently, on the invitation
of Fether Coyle who is associated with him in the work of the Neational
Research Council.

Father Coyle was nemed a member of the Progrem Committee of
Weshington Chemicel Society for the coming year."

Father M.J. Anern of Holy Cross spoke to the members of the
Boston Rotary Club on Feb. 11 on the subject "whet a Scientist-Theolo-
gian Thinks of HEvolution". Father J.A. Erosnen of weston geve en il-
lustreted lecture before the Pnilometheisa Club c¢f Zoston at Boston Col-
lege on Feb., 15. His subject wes "Koths end Butterflies anéd Their Lar-
vae".

iccording to THE CATHOLIC ST4NDsRD fND TIMES of Philadelphia
for Feb, l4th., Dr. Faul Heyl of the Furesu of Stendards specicing from
the Stetion WCAP in Vieshington on the subject "Weighing the Larth' gave
an extended sccount of the work of Father Kerl Breun of fustriz slong
this line. Of course, Fother Brzun's mein purpose wes the accurete
determination of the gravitationesl constent from which the weight of
the esrth can be deduced.
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