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bete- the* we m&k Jtetr wiptw th-«f 
jdlstiMftee of a star jft- jattea; ibeiasre W#j 

J e s u i t Sci*ntt«tlc?w"^s : t* t* , s*"' t* ** % ^ ^ ^ - t ^ s w f * 

Omaha, July SI.—How seiestetsL^ -aw**, „ftW i«ft-*»« **** 
are measuring the universe was « Q i ^ l K - * * ^ ' 
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Wtlliam F. Rigge, S. J., Professor 
of Astronomy In Grelgnton .-Kulvw-j 
sity. Father Rlgge's address, entitled 
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whole solar system travels 1$ JSuJesj 
.%. t s s»MJto i» ig fc . j^^ 
:we compare »&*t»gt*Pj* '®t ttte sfttim 
taken tag ago with *ho«e takea, •»«#»] 
jWe caif see "how muck %hw %tm£ 
shifted their postttoae o& tliie backH 

The Vatican 
was-as! How Big Js The Universe? 

follows: 
That there should be people really] 

with trying to find out how big the 
universe is, may appear tojsome of! 
us. to put it mildly, as foolish and 
useless, and possibly as erratic and 
silly. The case, however, is not as] 
bad as it looks, and I dare say every! 
one of us, learned and unlearned, audi 
the critics most of all, would like to: 
know tjhe answer. We are getting toj 
it by successive approximations, and! 
before long we hope to, have thei 

{right one, I propose now to tell you 
'how this answer Is being sought, &ndj 

J^Jjjto show you that it calls for the) 
most painstaking observation and 
careful calculations, and that if) 
there is any guess-work in it, it is ofj 
the kind that reason would most 
readily allow. 

Rely On Trigonometry. 
The heavenly bodies are all In 

accessible objects; that is, we can' 
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not go to them, or even 
end of a tapeline over to them. To 
find out, then, how far away they 
are, the only thing to do is to have] 
recourse to indirect methods. The 
oldest of these, and one that Isjrfi 
honor even today, is triangulation. A 
student of trigonometry will tell ua; 
that a triangle is made up of three 
straight lines or sides, and three 
angles. If three of them are given, 
provided one Is a side, the other 
three are also given Implicitly and 
can therefore be computed. 

Now to apply this principle to a 
practical test: a surveyor measures 
a baseline, which is to be one side 
of his triangle. He seta up a traiv 
•it at each end of this line in succes 
sion and measures the angles it 
makes with the direction of the dis­
tant object. He now has his three] 
parts, one side and two angles, and 
computes the rest, that Is, the third; 
angle and the distances to the In 
accessible object. 

Work Hke Surveyors. 
To find the distance of a heavenly 

body, astronomers imitate the sur­
veyor. They measure a baseline on 
the earth and the angles it m*ke« 
with 0»e*dlre«tJdn-<0£-tae^itari^E5SI 
baseline must be perfectly straight, 
and with a globular earth this is not 
easy. The longest 4ine we can use in 
practice is about 6000 miles, and 
with this we must triangulate to the 
moon, 240,000 miles , or 40 times a« 
far away, and to Mars over 35,000, 
000 miles, or nearly 6,000 times ail 
far away. For the sun, 93.O00.OO0i 
miles, or 15,000 times, as far away,] 
this method will not work, principal 
ly on- account of the- stnrtr- heat, 
which will cause troublesome expan 
sions In our instruments. 

We then have recourse to Kepler's 
law that the square of the times ft 
takes planets to complete circuital 
about the son is proportional to the 
cube of their mean distances from 
It. Knowing the distance from us o! 
any one planet, such as Mars, we can 
then find the distance from the sun 
to all of them, and of the earth in 
particular. We thus know that Mer­
cury, the planet nearest the stun i»| 
about 36,000,000 miles away from it, 
and" Neptune, the outermost planet, 
about 3,000 million mile*, or . 30 
times as far as the sun as we are. 

Mere 3,000 Million Miles. 

Distances within our solar system 
are very well known, with a gratify­
ing small per cent of error, because: 
a distance of 3.000 million miles Is 
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Hon many practical djfftenltlfe* tb*tj 
beset tints method wbfcb is. 8ft beauvj 
Hfully simple to principle* W© havtej 
m& T?«ra of Profess©)? BuKseil <0 

gnlatlon method is still fairjy iarusi' 
worthy up to 50 light yesvts, S.H0O, 
000 times SS.OOO.OOM inttes, b»t be-j 
yond a 100 light years it Is of «ttteUnU-€5aic4lc ' dem^ntt^tionr' W d 
v a l u e ' J*"6^ w»» «o ©Keiwlvft Gov«ri»n«ttt 

wrt lc ipatt^ OB tha, eofttr**^ oni-Use Of the Spectrum , _,„ 
What then shall we do for atorejof tfe© principal event* of 

distant stars! The ittgeauiiy of aj*t 
tronomers has attacked this problem 
also and found its solution tnt ttf«] 
star's spectrum. We have all iprob»J 
ably > seen the sun's spectrum," th»f) 
bcatitlful ra|nbow*colored band Into 
which Its white light «an be anafyxedV.J 
If w© look through a goctd speotro?: 
scope directly ftt the sun, we seo s 

m* mt/ *:Jc«thnlto Was., 
J I t t f a ^ the whole, c*tebr*t,bn«wa>f 
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a very small one In the eyes of the 
astronomer. His ambition extends to 
more distant worldB, the stars. We| 
now make use of our annual journey 
around the sun. which carries us 
93,000.000 miles as far on its other 
side as we were six months ago 
With a baseline then of twice 93,-
000.000, that 'is. of 186,000,000) 
miles, we should surely expect to be 
able to find the distance of any star. 
Far from it; our baseline is too 
even for the nearest one, which is 
275.000 times 93,000,000 miles 
away. 

It speaks volumes for the pains-j 
taking labor and the skill of astron­
omers that they should have been 
able actually to measure such a dis­
tance with such a comparatively tiny 
baseline. One proof of its accuracy, 
within a small per cent of error, of 
course, are the concordant results! 
that different men have found with 
different instruments and methods 

Mysterious Light Waves 
cAs Very large numbers are awk­

ward to handle, astronomers have 
chosen the light year as a unit, that 
is,'the distance that light travels in a 
year with its speed of 186,000 miles 
a second. This puts the nearest star 
at a distance of 4 years and 4 months 
so fliat if this star should cease to 
shine from this moment, we would 
continue to see It for 4 years and 4 
months longer. There is no more 

{ incomprehensible thing than the ac­
tion of sound waves. At the Creigh-] 
ton University we can see the steam 
jump up'from the big whistle at the 
Union * Pacific shops a mile away at 
the very moment this happens, but 
wo must watt five seconds before we 
can hear the sound, In the same] 

A. •yway, when the steam disappears, £be|for4nor^ toaonewrwtfll atft$a^'Mfoct| 
iotimt coattsum for &m second's oil ••flite"|f¥«fl*'feIStf'*-""" "•"••***"*• ^ ' 

the colors, these tell aa not only the) 
chemical elements that itre l a thej 
MM, hydrogen, calcium, iron tiHtS the 
like, but very much more, so aoueb 
so, that if we except its position lit 
the sky. which a telescope wlU give 
us. a star's spectrum will digclcwo to 
us almost everything that wd irOuld 
like to know about it, nucli »JS Its 
coniparat^Ko «ge» its tainpwatili*^ Usjed. 
motion toward or away from lis, and 
its distance. ~ 
some extent 
hydrogen gar. for example, whei* un­
der low pressure, has only throe lines; 
in its spectrum. Increased pressure 
and a strong magnetic ftold multiply 
these lines according to certnln dif­
ferent formulas, and dlitanco affects 
them in a way that is too technical to] 
explain hero. 
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w u w , e p h Cartky, by att*o4i»t tha Mu 
•eharistlc Conftrm a4 Cbioa«o has 
bfed hl l vilkW nf i n n r l i a m aa * 

dent .Atottrt , ^hf» W M t y • t t w F j f l l ^ W ; ^ > L \ - / >£<*&» 

[There is *#Mofc «ratlncatl«!in'a,t *tH#j 
!iB*un«r in "which thrtt«* yt&k *i»niJi*l 

Chiefly,"li is beini L*(A that Oi*Urtn-i»w ha a*id wb«i a*k«#V 
To uhdestawd this Wfoutcomo pr<>v(s« that Ca\thollo »ote* impyeastona o* Aweri^a*, <*Ii 
we tnust know tlmtHn the'Kiptthllc count, Catholte »a~°; * • • » tiualittf*, mf WM*{ 

- >or« %va afseaking of rehaoMtaUon **d * nf^* «•*»* Al««|aa^ja|aaft 
W relatioiit •with the,'Vatican, fWarousj atoat cordiaj « M aw*-*^., v A 

During the two dart pr*e*diht ««»>>?* wi*»^ tfcaw '^s'mv^^f^i^y/jl 

WM. Iielcl a t Pra«tte by aokol t tha ' *BMWI«WI »if*«WP. *-:ittJ^i— "-»» 
gyttmaittc ottaniwtlon, ok Juiy f ^ ^ ^ i « r t i t « 
there iiofiafajly should'hat* bib § N*t **»MfMtt(i» 
great ^Kaointratlon In honor <rt aaltaiajae^^ijwia 

With thia now method Owe ae^mi Hyiju | u | . %hm-the, ivr"irrivftt. At | ^ M l 4 » | M y 
to.be ho distance,.how^#vJPf«*t,thef«-"^«i' m• ti^-MlbbteMt«• U^m^'-mmm 
that cannot be founft. A^ the mm- hbnofc oj %U SiMtei MM* I N ***** 9tM0Wm„ 
ber of vj»ible star. J*a* {oMt^QOO ifJtnaia'ti.• '^fi$$fH^: ".'fc.V t>ar»d« ^.^t/Zfrntf^lmi 
mllHons, it would be au-eaidiOM JtMJt throughI te 'OMt^-^to -m&- ' i t ** '"" ' """** 

]profiri||nteH^«*«fr' •**• i9*utef""' to photograph the apectruia ih,>... 
one.' We must therefore lipe our tlli* 

space is finite, becauee God alone Is 

Calm Trade Body , 
Head Lauds Work 

Of 

he said, the Brothers iaave an 
and 

nlsslons in China *7»0 ST Marr'a 
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At rt t « ̂ )»{rra of Charity of SfariUae 
^Riina > at ^e-aaasdy, « o , 11*0 
"ich and for Vasae* for herealf «Mt 

i rr Tuabaud and r#lati\i>» fl.flOw 
v»»l' sums also ar* Uft to ret three 
l i l t J I ifC* Of prw"i»rty |>Q tfout'. 
Ttird atrefi to th« t<uardlaa \ajpal 
*rltlt mem on \farlov »tre*tt St 
Lnul* Thf ruasru) acrvlc\t, t«o4. 
ttUct* In M Mar»«rat« (^nuran 
with burial In Caftan CsaMtarjt 
Mrs togartt was S7 » * r » o f a « r 

U, S Ideals H l t f 
As Buildings, Says 
Slovakia!) Bishop <?t 
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ww Rive* 0f tte-Mnwrlty ^»'^t^Sn?Jll^OtLSfSSZ 
MMary^i ^ross lOh ot deep ***ret S f f l f CTl' 122 **£LS5Z< 
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'otfotaJnAnvalohea the time of the *v* •*»*** <» » } * u L 5 * R l l l f M ^ r ' 

What,-ata Home with a p p r e h e n f l t m , * * ^ * * ^ ? * ^ ^ ^ 6 * ^ ^ ^ «r**»^*-
- - jorgimiiatjont ,nert. ' * * . t*j * 
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;«1 had aomahow plctored a ^ e * l * 
IWt t fy f t l re^h jarA^ 
lldl^lawl *• ha\ mil* * i . k aakaal i i ^ S b k . 

, ^ # f i ^ f * f . 

.m.l*̂  ®g^;mis£.\ 
tfci»iy 
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.. . . . . . . h | e ^ * n * ^ v l * t » * - * t i f ^ t . 
cretion and make seleoiion* thatre'i-afjaiii^.-.' '.-•.- "»:-' '.''.;•'.-' • *-. '., >,,4tj^4m 
son -and -experience, augfeet*" •Thai, •\faifote jhtifatot ffi&'im-im W'0*$m&:£ 

(tor example, M sUri-Iu^eJugU^ar* to>jr*na«t$^^ aaa*anSBae«a*( 
'most, probably phylJeaHy cOnfteeted, ^Aot lwi ^ it eel*inii Mas* fertti •t.:<»*-«la* 
they are all at abou.t. the einve- :4J»* Ju|oiIay'ii/ '•'•'• ••• ~';.: •' •• «f J*» 
tance, and we aeejt .not i)n4 the # • . fa* \fe,;M0fa-attlbtV**?**** #W' 
tance of eterjr mernker, <Afctm, a $#£ B * f ^ & i - # ; l t « I I W ' . ^ : ' 4 « •**« 
large sldew|»e tjisplaeewejit mm}i he hbraiW '^jltt'%tMp-.irftifi»- m f*$ 
•mean aewttf". Aftd » b o » , ". r . , ; f t w | t f . a t t * ^ i | U ^ l l « - ^ M » J * ^ 

AMiHion"Mafet*e«**M « : /&&W*^#\ty ,lfa<-Wlil^^ 
.In this ^ray we know that all the kt ten« ie4-*n4' l i i t eh*e«^: i l r^et t **'**&&%. 

aurs that our unaided eye* can *e« , ;ant<^*the i l c .^ *im*if'W^" 
and many more that small telotcopei ^roteatant Ko *u#. thing haweotd :•&&&%, . 
will reveal, form a eteU«r sy^em tfejt yea^1he.»e^*, |»Ti«^^ 
bo.unied.by JjiaJaiUty...Wa)^jalt*MJil»F the ,ual> l ^ ^ f l U i w ^ f > # u « l r , ^ " ^W^fl^S^l^wr^ 
:sun somewhat near its center. ;Thii •. .A.year k ^ - t t ^ M f , - " 4 f $ . • * ! « • *»I**«'ieftl^ .-;-.•; :>-, 
system has a diameter about -six Wai ho l i t e i . eVer ' Ihe^r^We^ j # | - • -
tim*« its thickness, it* nioet di»i«nt m** » I t H ^ g h J ' * t w r « t ; f ^ ^ W | ^ ^.&;*m&>M» 
stars being about 3 0 . 0 0 * 1 1 * 1 * ) ^ , ^ . * ^ 

Outaide of this, our stellar mum Thilfyefj; -»«-.JM*<«Nv^^v-«».-ftii' m^'^^'-^m^'' 
l ie the elusters of stars i a a the. neb* HM^ , , .\ ? ~ ~ ; . ; •r;'Jy.#^>mm&ffi 
ulae, that twiy'the iargeit teleicpw ^ . / j R t ^ i e t f - X ^ I E f ^ 
can show, the diameter ^ M n t f g g , catholic papers w that .Pr»»ld«« rrenta •o^•«ewd^ _ 
one being more the*. » * , , J M « Mataryk ,^1»..-iffititot- m :fr# «*»t^ - ' , * * f t t - i p ^ 1 ^ | 
times our dteUace from the sun, ati.o .fc*t.--«rTtti'$inw :«feriOMii|?'-l»lf?4l*»*|-^»«' "" 
the most distant one , 2 1 W J . ^ h t l ^ ^ - i ^ ^ i K ^ ^ a ^ 

AM the spee«.or t & e a e g ^ a ^ M . ^ r ^ f m ^ V ; - f w ^ ^ ^ ^ ^ * i 

:f^^m-,,& 

jsa^if^-^f.'-^z^-

jagu,' 

i 

years away. 

their stee the greatest <m r3et0r4 •T»'Sa«ni' ,^ra^iilak ;-iria^niM&-- / 

stars, however, more m$t, W1to&to**-mMMmfrm.iitil- r... 
swifteat knowii makiog 1?*0 jnOca a t U c m o ] i m 0 t <3|«ehoeIeteKti, w h e f e 
second.. • t 6 m i t f e l t ^ j t s f s iHesjf«jriio«,«r ^hi 

One million light yea. fao!d« the Bepuhlle'i* sopulatioax, and that he | T ^ 
record at. present as th# greateat dls- u i&kug a m e an i t* *»<T*h* 4J#nV U * 3 
tance actually measured. tWre atjr ^ ^ r „ p t t t » batweeii the WttatrT 
be other heavenly bodies still farther a n d t n 0 y^tlean. 
away, and some astronomers, think, 
but have not proved by Qhaerratlon.i ( B f v N e # m C ( N e W «-rtice) 
that several hunded mllUofi light ^ ^ ^ m y 2 i , ^ A ' aaair. fe^ » 
years may be ne^reary to carry u « b e t t e r uaftewtandinit oetweeA ih« 
tothe<onfinesofspace. Tne under-j^ s W h o M l t t y t k Reunite**** the VA ĝ 
lying conviction is, of c o W a a t I c i l n fe ^ ^ ^ hy Pmldant 1la»4jiaqaateliSS*ri»T 

infinite in the true «e»«e of.the word, S t i y iJ t h e ^ n L r S e / ' 
aryk i n an interrlew pu>|iah#d lierej^to'1ea}re J l ^ i ^ h H r " 

and He Is infinite i» all of Hll per- n ^ l S ^ & ! ^ S S 3 l ' ^ the S ^ ^ M S r 
fectlons. some day i t will, be our - ^ o rt I T ^ f i ^ hrettSl E&i " & . * t ^ % 3 

s h o S ^ f H r w n o i e ^ a ^ ' ^ ^ ^ ^ ^ 1 . m o K 
ehortjand His whole creation, Wnajentem* far tn^^eft^eeWbr*- I r ^ ^ K ^Iwfc, 

tfon o t the Kinlteraarr *t> ^oha ^ t a l a i r ^ ^ ^ m 

Hu«, t the l*rotejt»nt 4 hero of *he 
Repiiblic, The jdreajdeftt * ~ *" 

{departmental , ; 
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^^jgtimi^pisM 
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**f fNntk MM« 1*«#«*»^^ 
Legatee After Many 

Charities Bequests 
(Br ». a -yVUoTsfew* settriee^ 

Cairo, July 30.*—The. work of the 
Brothers of the Christian Schools in 
Egypt has received an extraordinary 
tribute from the new Egyptian Cham' 
ber of Commerce. At one of the meet 
l - ? s s *J i W s ? o d f t n e *aaJra**n« p o t ] St. 1-ohis, July 3ft.—Ulster toenea^ 
Bey, dechired^ that the majority of ttne o r s ^ tftzaheth'* fJfad[u»ttiai 
|the Egyptian Ministers and stateawen ^ ^ j Jft ^ w ( j^e^a is ntade the 
had been trained in 4hese ->*«-». ° ° , , , w * V1* v^iBPM»" * « « « » , • ^ 
which were remarkable f 
thoroughness. At the present, tlxne,|A> y 0 1 ? ^ y <,f thft ciiy, who 'died at 

**.*->*• V -4TV *-f a J * * I • * . V4 ' W t u MuMtenhy Be&pl&I, St; LttuhVf July 
15. T̂ he wiii ha» iuet^een-^iecl'ior: enrollment of 1,400 in Cairo 

1.200 In Alexandria, but he Was |probate. 
sorry Oiey were unable to set moiej M r j t * F o g a r | y e a r t h s widdw of the 

late John 4> Fpgarty* who 4led Jo 
th i s "Was a direct allusion to the St. Lotila eight yeahs agdt Sihe lit-

policy of the French Government herlted his *n& her taotfier'e eataief 
which prevents the recruitiag of vo- Beqiuesta to local charities and ed 
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