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they are calleil the soineliun--

tin solar spss-truni-
. The bleinlin of all

thi-s- ci.iors pnsiu-i- s w hite hjht aii.t
the entire alcnce of colnris hiai k. Thisie
u'ven cohirs blcnileil in onler of t

frai-tion are, violet. iniii. blue, un-ei- i

yellow, orar.e. retl ; yu pn.entb-- r by
tiie wmrl u ny.n.'"

The f.Jor of ii-- ht. like the;),,'. !! of s,mn.l
,!efenuinr-- l only by iu wave-letil-

w that the cmor of the fir--t sirTe-.p-!in- Is

to the p.t.-- of the sttjrn.l. T'nr ether
wav that Ennn reit is al.ut 17 time as
li rjr ai the ether wave tiiat fonun violet
Abuot 3!,ID0 mxxe to an inch of fjiace
f.irmn nsl, but it take .. .,(M waves ti

the inch to form vinlet ; in other iri.s.a
nsl wave in one :l!i,U00 an.l a violet ave
one a7"i,lKXI ufan inch ion-- . Any schis.l
boy of 14 can tell how many wavrt oi
eithrr kin.l there are in l'J2,(HX) miles.

f resl. wa.vea ik the

tiles. tiieu men --ai.t ni tlis-u- st, it can t w.iri.l over except a lew u
.io ne." Why ? Practical men sui.l j entists w ho, 11 other men i.il! eoiiolv:. It

" Tli for--e of fn.tiou in niachinery is at : is very easy soim-time- s to" make or hn-a- j

eijuai

men "It

itiipossiiiic."

A

arranire- -

ti.an

say

is iinii Tin

Hi-r- actiin.

on
sfieil

immeiiuitrly
it

tympanum

the

souiiil.

happi'tiirnf

phenomena,
the

an I ,( .i it
m ;,,, r M p,i:r..j i:hl"
.ilirs liter it. an-- i a!i t ! wjt, i.eth-t-- r

rt- -l or violet, enter :e ey in a
Thluii of iji 474.tM tuii-!:o- n

of iiiiil ions ,, uve enter the e
in a Mtttile --eeon.l to 1'orrit rt'i), while six

t'ti!;..!:;- - f hiiliotir of wavese --

ter it in the siiiie titiie l- for u violet.
V li.it com j ti., 11 can have of -- m-h

tisiniVrn? But the t'.ii-r-

leal with iiii.ii!- r fi'iaily Lr-ro- ar..l
"tr John sivi: - Th.-n- - i .n-- .

e ivav t at iiie mihii-- I
hat .ion's not cull oiir atteiiti.ui to ii.e- -

hanical fotvi-- s that e an oniv titiiii: i

y toe t. r:u iiiuiiiie.
IVarin-- ia aiiml Uo that Color in

oorrespon-l- s to i'ltih ui
--oiiiui. any one an.iorst.inii -.

If tin ey- - is nut keyeil to
to the on.iier tiiimU-- of o

make no . tuat eyo will Ijiii- -l to
tin i;jit ii, tiM ih'-- r j -;

as the e:(r is lieai" to any ..il::-- w ho-- e

vii.rata.'i.s it. . ..liiiot n on-!. We o. en:.
one of ei-- h.t planet-- : it is known

th.r in -. t. on from tia- -

k.a.i a u a.-- tiie i;ii.
h m m iii.-th'.i:-j limn- - tiniu

lay- -. in our iat.ta.ie (.nr
-1- :-. t irn.n ai-- oii its oim axis on.--

ill '' lio'.r-- . I r tHiiciil-- t.C J.iieliolliella
kiiaanas .i.iv au.i tiiiil. A :.iti
-- i::.ilar u tills jn-- tas 11 't iiti.te so
-- i,...i has al! tiiai i:ian a a. an
:;r..'M. aiu. ot ttie an-- l y t he if.--- i

iv- -. an-- 'lie.! iia; v. i pr. liiiie
to hi-l- tl. 1 i. S thtli'.i

';:.-n- 't il to kao.v too fv.w. lr.r.
y-:ti

Ma-::':- -- ! " Tia-- vi ho n..A
ao;.-- t :ii.,.lf'i i.a- ni -- oe-I ..Vr :a la-

ta! mi;!i. Th- - . tiiinnieii-j- 1..

that oi i'.i'..."

What L-- tin- - Sun'' Fritii the hi he- -t

; .oi .f '. . is a ii-i" -- '.tr
' t.i.itsai.'i - ot' v. it ii ! in:

in hi'i-j- i : i 11. ss. jmwer. I'.ut

lie is fa..- iiiiy one of the tiiat .

liear eiioii-- i. 10 11s o j.pwiai e any ii-i-i

ie mtl'ii'iice ti ti tiie ail.oi. of ear'h.
To ii.:n we tr:ii e ail 111" eti.-t-- in- -

l.'i.- -l 111 al
r 1 :ta!. ( at 01.-- rays I.- - j

.'i. tit it . ail tile ...n ;artii w.iil.l
.tie. a:i'l ttie in-aiii

tvai . :

I'll- . :: . ilas v.a.i.

la. j a.. li- aa-- A . r:io a a.-- .1 a. ,

. 'e-- -. rn- - i. - iii.ttia-s- - I,:'.

A ;f ... a-,- a a.u-.- car
-- U.l .'in e ifii et;et-j- y U(hTi

A Match rtiiis the force. .fn
.i!e.! si.rti'.-j- a c.'.h-I- hy tin- tone .fa

Wvijht rtii:ti;tij iiivvn. i tiie hrain
think. !. v lo oi enepjv iv .1

tiie I urnin-- n of in tn it furnace,
tin- - -- imiuich, aini ail manual moi ion-a- re

ii:e of the ciusuniition of tooil-ftie- l:

(..'laii.s jniw for a similar : ,

th. Nia-jar- joes on from year to year. '

IMMirttiir over tuas of water r

niinuti over that prei-ipice- ti.iswoni ay

limn-- than 'M niics i the river
tiirou-jl- Mai's of it mighty
Uiss isnevcr silent has never heen siiinit; j

a r:ni- i nr. veil r.y to..-- loree o! -

im'lrt a thoU-a- in.stanc.'s in'l.t lie

nana'!. j

A waich-.ri- or the cloi-k-- oi jht
run.- - low ii, ti.e iui-- l t ut into flu ti ; ii.
t he sti,v e. he iaiti j). tin- eii j-- u.- hre-tj-i-

iiurns oat, fue (low-ie- i.iii.m.1- -. In so,, k- -.

hist a in I ji.it-- . jii.t er r.:l.-.'t-

i ;i il in- - 'h'ivrti either a r:.- - iiiu- -t

in- fiirii!siie.i. nr ti.e mat-r:::- ..- ot ti:.- -

harj-- .:.:.. liejatl -- rt l .i.l-- r- - u ni- -
l

ii.neii it is easier to !. the .me ti.an 'lie
other; the en-i- cm SK fri-s-

hi.-- ! m:i- -t Is' --njiiiiieil to its !o.r::t out '

tiros; re tne lamp can nn j:i-
i.ji.t, e the h.p.iiu ajain furnish
iho.ll-i- o. e.i. h must hkewil-s- - a !

!Ve-- n -- e.; ply of ; ten.-io-ii miL- -t Is- re- - '

-- ton-.i io tin- - iineoii.-.- i sprttar. tin' run- -

ilown weioht mn.--t he or the ;

wheeis wiii cer.se to turn ; tiie dork or j

A.it. h wi',1 silent ami usi-o- ss a- -a tnu- .- i

i. ee. U'iiy is it that the cataract can j

mar to i.ie it.i-4- . - iK-- may ami
iin n may .jo. hut I jn on forever'."" Is it
an excei.iiion to tint law of tin "t'..rn-!a-

'.oft ot e - .No. I lie tti.uiity .Ni.i-- a- '

ra. or ..r Amazon, or i ni:iji-- i j

as Aeil as the smallest rivulet i.riinatin j
ai o'ie of our in. luittuia s.ir:nrs. w.h..-- o j

-- I". -- tai Aalers.inox inav o civ .ir.f.n iir
n- pur s to in- - reuewe'l just a- - n.n. ii as
tlm liiicniicii wati .Viasaira u.iisi

w.mn.l up or it wiil e tu rl. w. j,i.- -t

as the of tiie k

a :i 1. -- w iu-- wtienthe weijnt
tun .(own. Til.tt mijtiiy is emit. p.- - j

ually takinj front the a tne w iters tiiat
have rtt: into it? They r.-- c i:i va;-.- r.

they hV.:i: ,'.. ve ns in hcutihii. ever- - j

ch.iiiuii'.j, jiortous sunrise or siiiim'T, or in j

saiile. 'iiru-- i '.it;.--, ilrrh! hur- -

r;i i.nc-i-ari- u- n.1 masses of hirkn.-s-
i

ami -- torm. ti.ey fall in pattcrnj rain, in
ir'.viiij iiioi. ill cohl. silent. InuuUf.il
now au-- i so the S4,urees ol'tI.c rivers a'tf j

j

Vi'ie n manv of :is were hoys we wen f

tan-- nt mat ti.e -- un was. on an av.-r.e- . j

.'MA.-ii.!i)i- i oi miies away iron: lis. hut it
tsii t true ms avenije iii.-fa-.li e u. ,.t h . - j

iJim iifmih- -. his. iia meter is .sis.'.tjHt miles ; '

iiiif if a piis-- of hitu n.iil.l he cut oif a- -
larji- - us the earth it vrmii'l vveijh oi.lv i

li as milch as the earth, oraimiit
one ami a times as much as an :

ipial mass of wafer. Sane ,,r)e suvs.
Wiiai.l.) vie care ahoiit the--.; thiujs"

What it make to us a heth- -

,.r ,,,. wlu jH - ur nijj",,.nH o!-
- ,,.

iirtay'- .- In dollars ami cent.s perhaps j

none. You'-- act alalia ierhaps just as
w- -ll if yon he wen; oniy a mile ,

away, an.i that he wasn't hie-jt-- r than a j

Hut the sun's .listance Tias

is-- tit, y.ini--t;- , K ot tiie imi- -

verse. Ail astronomical calculations iie-- '

upon it. An uncertainty of one per
rent in the sun's means an un- -

certainty of niorc tiiau three jiercviit in
J

every iua.ss. ami in ever.- - eos--
lui. al ,'.mi'. there in no more j

ilitficnit problem in Astronomy. Whe.i a
surveyor warn to tiii.l the .iista an i

inaeiTsisihie ohji-ct- . he lay- - olf a conven- - j

ient .iisiam-- e it a - haise-lin- e " ; j

then he measures, the anale aftiie j

en.ls of the base-lin- e with lin.s. .Iraw n to i

the abject, ami a surveyor who not
--t a at learit one-ten- th of the J

to be meHstin-- il thinks he m ry
unfortunate. But the Astronomers W i

line w tne whole .liameter of the eirth, j

and i: i s than one eleveu-- t iiout.in.it h I

of the .listance of tlu sun. that tin as--
t nuw inier Sml himfielf in the preili4i-- !
nient of Ui tirveyor who, bavin;; to j

measure the nistam-e- of ia obji-- ten !

miles away, amis be can vt b:tse-!in-e I

let, than five feet long. Ask any stir-- !

veyor what he'd tliink of guuh a cum. '

I l,av - .1 ;n net r of th M-t- h i"
'hi- : fhi.- ns-!- -i

--..tii- "'l.iii.tt'in ; th.e a- -f ronntiier'? ril
r.c it tiii half of the of

t e -i rh a it w.ml-- h- fr-.- the
-- 1:1. in tii " Thi-- 'i

-I tii an nitie --4ci .n is of ir-. aim vf
rairi 1., .v-- 11 ." .n-- an--

-i n.-t- . a .I'or.e of
in:', tt.:- - oiie-- t ntti of a woor. i is

n- - than on. or. of the ;

vii..ie. an. I vet .1 is no un.-r- than the an- -

- hv i;n .Ira Ail from oiirs---t-

t . ,.n -- e hair ti .1 l feet
.mav. ;pi..st we ail the purillax

i.nii--- ' wi i is kn.riit !.e i...-- ' i

ttie will--uri'4 ae itnr
i.il'Hl noi.-s- ti j a rariat on of

t v 11 of a -'- con either n i '.
r- the li- -r in- - alum half a ::iii''..--

V V --ail ti.e
ll.e-tl- ie .. r- 'v tn!... .m i -t

ji.il a f- x lijitre-- . a
-- :art- to .vail, .-h a .1 -- tame .aik-n;:-e- -

an h.nr t . ery lav. --oinilacj
ii- - I, for ten hoiirs. iu f yen-- - he
wu.it: a m,il on miles, an-- n ..j'.ii

s w its! ! .1 tiie crt. in nit
:e- - the .i.-.t ... of Mefiia- -

lletl.
A n.i'a
or ia

I':. o ' h
:i; - -- tart tiie

,u- - f anv in
t ' ..- ..a lay a- - i

' i

t K- - i.:!r tll.'V e alio
.he "i :l I til. h -i t are

i ll. th.-- i

i.oll '
:: -- .run.
!!- - tl t

' l ti. a- -

till
an ! !

. ::.i- -'

tioi! r i i a1.'

lOO ;e- ! ' .. na.rc loan
V. 111. I i.n-.- i r 'fie i. i.irr.e-.-- .

-- e!in-;. a' an .i -- ra
ii i . r

f t i,

tia! soai-- t

: tii
i n

l:'ta.
:..

in .ii on- - .;:

Tiie -- a::;i io"--,a- I:

in a - ou.i. io. iia in fifty tin.es
than the sw:ft.- -f ai- -i in

i ii u llli tn at in-- pntli hu k- - i.y
ot .in ir.ch i'.i i -- triijiii hne.

The ii.oii-r-r if t ie- - -- on aii-'iit -- i'l.

JUI mile., toil tiiat of tne ealTii. io
t :' i!o-.- tiiat tn ' mar tn it maiie the
' Tmr of tin- wori'i ::i siiiju-.-s" wouhi re- -

pii.--- nearly 2i s fr tiie t'-- n of the

Th. surf.. f th- - -- 'in is li
:im tii..t - rar:h. an.l it- - vo!-i;n- is

aon iiian "'.'HKi tiinos t;i.,t ,,f the
.'' -- ar'as r.i e park-- -;

.' i:i-- ill a jla-.- - liail. hut
a. r.j pace, iii-- r- ti,.,n ialih.i ii iti

artiis ii.--e !. If I r. pr; s.r,t
a tar .ii.-ii j! ' e. i ui.;- -t

repn-s- l nt th -- :;n la- a jiol-e- an.l
e ihsrmoi tiv .i.otiii feet to place th':i

aa on tin- - same .' -- e th- - earth
; la.-- . at the centre of ;m. ;oi nas.-n-

W !l ich :s ll-. ti I. ton --a.iii s ( ..av fnim riie
ear!:, cotil.1 perform :t - n- - n ri f

ti ii! ie r- -- n f r a:e.ri moi : to
r.- -. ,v 1 'I .'.UK' Holes v- r. i our in. iPi.

Win - :!' t - Ili- -i .l- fit- - ::ass

.r i i i j i i . .f tic sun .- v- i.rr lost,

v. en 'A il.'il V, pl.t it in tans. It ,s t 'A il

"i t .ii iocs . t t in- - ; t is. . .7 -

pt. or- - after it.

When we t..ik of t.,e .m,.. t of attr:e-earti- i.

tioi! : v vn ri,-- ' - i in r We

-'. it is .,n i of
IV 'ii.it is ii foi!e ..si hv '

i it.h-r- s.

hi t ::te j- v - oni ,ani tia ill :it ration
:roii i -- a. cilia r. I '. H. X i m u j
I:i!;,-r- " . rr-- vi

pile-- ' .1 A . of e! a -s as

lar- - - -- :. Ia -- t -- r it. ii vv''p. s. ivhii h
un- - X... 4. Now ia roi to !'". at the

,r a - .:(.. (

A i s v nf.i -! ve t - o : en tir" sn-
ipa a r airfare . !' !h - . la.1;' 'in--i- n t-'

I air jl'-he- . ah mt a- - i k v hi;.:.
,;' JT1 m a av. Tin ri Wollili

have ;.e tan to t.ie iat'e incii.
if vie .il.-iii.it- . tiie f. n-- of jnvi'y it

tin- - -- tiii. whic' isea-ii- v lone !i tiviilino
i:s ma-- - i v me of p.'-t-i .

ae p. tim ifs Irii refer
of 'lie . W- - "11111 it to he .7.

f mies as 'ti tia- irtii ; a man ri'nt
here weijas I'm peumls. w .!! there

r.e:tr!v tao tons. in. I 'V. n.l.l hi- - un- -

alile te iiloVe. A 'i4iv that here fitiis l'i
fi.,, ,:.n,i w hen. tan ll'et.
A -- ui ncre taat
is -- a ..nee .n a Won.. t iieat
more than fi.e fines f stthen-- --.i tiiat u
woiiiil ipaiver rather than swiuij.

Tiie SIHl is llfel'seiy ileafe.l ; i '.vili toil

von how hot it is In- - an.l he. perianis 1

i,.c.) h..,v h..t it ins.' ft to furnish
toe amount of iieai that tt !. We
ktl(r thjt siih-tanc- ,- vitii winch
we an Sauioiar x:- -t in the sun ; m n.

iiim one form of w hh-l- i is '.inie si- -

,iiu:u one form of which we u.--e nmler
r;, ,.lie !. hy.irp-n- . ;

TUe' ei. aiuiimmm .mr new
11!e oti,ers. In ail of tiie fnm.

,,0 , M) us known on earth ax el- - I

e,llt,nU exint ia tne faa. They exist in
tiie form of j:i.-s-; inn there Ls not a

it is a Think ..f tnis thct ; if
ti,ere b il.h a thing there a rain or

nythin!r resembihn: what wet-ai- l ram
,!,.". lM tht. Cll nf vajmr. it is
n,.ti it hf water that falls, hi: t it

.,.lUit ,in,jM of molten metal. Iuiajtn.,
u rjintorni of .in.pn of melte.l in.-n- .

JM,r lr el l. te:t.l. H.,w .io we know Mat '

snhsUnces exist in the sun? If you J

a hatniwritin- - you w ill it. able to toll

vlll wn,tt. t;,e aauu.tr.ijt. if you arc -

miliar with the w riting. The' AtUirney's ;

f this r an v )tht;r t,.,, cln t veaT to tiie
humlwritiniS of one auothtr. Ait expert j

in painting wiil teii you by which of the
- (,i,i Masters - any picture waji ese-iitl-

,

n,)t aiurtaie a Raphael for a. Ra--

i,,.ns. '

Sow, if vou takea pie-- e of sheet eoper, j

or an ounce of cropp-- r riiinirn. and thro j

it in the 8re you'll si-- p-- en tiatues usin-jr- ,
j

if you use zim: you'll sve bine Sanies etp., j

etc Now thee bhieor sm-e- n flames of j

zinc or ixipper, when fonued by the elec-- j

.si:: trtrie !i'-.- :in-- T.t th-n- -j

oti.or .iptmrifis. w.M

f .p.n .1 h h'ht of a'tr-;i;- rv.
fh.tra ra'.'f -- im : j;tit is s--t r.r. ii

one iiaif .f a irisni a' rite sun-- . Iiiti rb it
a rriv of uieui-tinte- ii Trie !i,'hr. is e:it

'h otner ha nv i

that at. 1. Wi.i make its " i.iii- i r.:.. tt

t.ie 1.1. it ri:i 1. :ti
half of :t. prtsiu Jk i.aeex.ii tly 1;. a '

i- .-

i:i tilt" piace in t:ie c.t,e. iiaif ii.it
ilo Viiil ii.riclil.ie ? Y-i- 'il"-i- ' oi-i- tiiat
tiiey Aen- the --ante haii-i- . tti
tiie sa.ne :ni. ti,.it to say tiie s.o;u-

ua-ta- i. or Lafevi-- r it I:

to.s ..y i:ie elements i.av"e iee:i n.o.:-e1!- .

each one of tin-H- i na.- - .iriLtett
-- i.T.atnn in colors .iriwn ir iiti the i.- -t

a nil tiie jloi-a-a- -- nr.-t: ne .u: .11

inaie ;f i'oranv..i:e t..at. pn;- - its i 1.1: .

- hatch Ta ire-- t:-.- tr...r. i

ne -- r . ni -- t a; -- n tae on.-;"- . r r ,i.

ofi.- -r for here a- -- ' v..
a ri to ai.in tr. at " . x t'y : - -- a a:

The son tarns nr, it- - axis in , it !

sir '... or. tf tin- - -- on ia. - j
: ::j ml til- -. a

ii ii ! hi t- - to ah ( :r
!.:;.- - .a j. A o-- carioi-- - :.i ..--:. : att

ti..' ;.'! nf h.s si:r:'.a c tan:- - ;r.:::e au-tiaa1

T a:', ar: le, a a '..
apairi . a. .iv,1.- i a ri :ae -- ;. i. a.: ,

i. ties :-.- t iia-- -- La- : :. Oor. - i

:i:.,ia: iis'.' 'i r iiarii .-a t '!
- a. t:::- - - a -il i:--

.
o- k i ia ai

t i - tia tiie .. - o.- r

a .:. r-- tie t.iar. ' - : ;:e :..i-r- i.aa.
liia i tior i io n near t..i i

a ii ta - a; :.. j ::'

: :.;e - la- - . , .a: ,. ..'. i

a ..iii.i 'ti.-- : l. o". H- i- .! .!

ii in to ha-.i- -- ..she. : aa.
of the ucnei- - ti.e lu.rt i::-:- n.
to ii.iv- - -- . i i..- -r tio- - ti.a.-- s in.---!

tl. e -- ..ia- 1.00H. at--
.. lVl at

a i:i . ia- i et .: :i JT

N. -- :::--:.,..--.- ::

:ai- - y- -t i .: ., ,s

i.-. e. i. ,.ik.-'..::'.- '

-( istlii Mi' .r tl -
i

i i in t ..-- r: :n 1 I ;r
a.ii I fi.ati r r .:..

iij it ..-- awfuo.'-ttAt'ti- i !.'. U

.H -.. enilir-l.t- : 'net n!

to. .:::: :' t ps '
w f a t i.e -- ra: :)'::-a- il

ii !a"'k --
' ;ce

-.- 1

:"r- iiiiiii- '," a -- ti - e a :; --, ' :a ,
n ev-- ry a.r. :tl ". --

aiiiiio is of no s a A i r :r irii iiii,. :

niiiv 4;,-,- h.-rt- - tii. if firs. -.i mail, t: .

is 'loiiitle t iie - iisi.in.-- trout toe
-- m it;sf a tie- - -- rei! ..f anj- -- iiT'..r..is
Cue . an ', tills shell ;; u....t i

m tfi- - -- ;t:iie tone. s,oi,M,,. ajaat 'iia--

t..is i.-a si; u'-- -- nri'ik n -- i.te.
,ii rlo. kr.i v- - r. a -

no 'iiatter fhi' It ieti-t.- " sit a

oniy p,.i-- . - !.; iionu-- , to u:.r.
it. U pes. tiie soil's iires to Lt- I'ati.i 1.

.m-- ti..s m.-:it- si. e.i to i-:.:-. iii:.! h
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Siftings from Sam Jones.

Fiin :s the next tst fhin to r"
is oniv u.in2 a' jal

scinetiiinx.
The happiest Is he who ha

no tnoii'jr.t for himself,
Sin not o iiv m;iki-s- a man wi i-- .i. Lut

it makes it fool of hi in.
I .io not know anv human b. irtz who

has any claim on fi.
Tit crw that w tia jl .if ,r! is that

bv whicti men claim to be ihe'U-e- t

ni never made (" men ai.k-- ; ami if
he .i;d. oae of fheai was no a."coimt.

W'nat ; , cn-e- -i but an fid skin --turfed
wtt.i si. at. lost, jxxl to be exaibitnl in
gftaseuiTi- -

A man inn't !nner 'neeaa ta
icd lel. hut he is a isadel br he j
ainnpr.

There in nofliinj on etirth nrw than
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fir.t anils Ule sourr" . f heat in tio.iie j nmr.- - man a sjiecniatioii the L in .er--. , nes on Sre.
Culling into the tun, the otiier in the in-- j mwt be r.n.wed but it will Irfai tiie Heaven is just the other ide of where-tractio-

of the sun by rtiolinsr. If you Kevelator John Siiys: " A new heaven and j a man has done hat levI best throogh
strike a metallic rod, or ball, heavy I a new earth.' "The wreck of matter anj j tad throsufh.
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