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poundbound weight attached to a string one foot
long would generate a centrifugal force
eqequal to its welzweighth it it be made to revolve
oncaonce round in L1 seconds

now it tthetho0 asquarere toot of the0 sreal adlamMam
eter otof the eaearthhp or the squaresquare rotroroz t of

feetreet wwhichlc Is equalt to
is mullmulimultiplied11 illili Vpro-
duct wiwillwiil1 be seconds which Is equal
tomtoa minutes and 43 seconds there
fayefere lsIs the precise time in whichmch a body
would revolve around thothe earth nearnead its2

at the equator without falling9
the amount ot centrifugal ronceforce genera-

ted can be calculated by making the leghlength
ortheof tha string equal to reetfeet and
the velocity 0 the revolving oneono pound
weight equal to the square root otof thelength of i he string that Is times
swifter than the ballliall with one toot radius
whothe numerical formula will babe
ami I1 pound I1

t that is the onesogdog
pound otof centrifugal fonceforce upwards from
thetda centre of the earth just balances the
one pound otof gravitating force towards the
centre

the moon is times fhethe equatorial
radradiushilotol01 the earth IJdistantstantstaDt whyway doesdocs it nodnot
fall to the earth we answer atwould railtall
it it did not revolve around the earth with
avelocity sufficient to generate a centrifugal
force upwards ft eequalI1 to that of its grayl tai
tion downwards vaunderader pe Intinfluenceluence of
these two opposing forces it Is constantlyitly
maintained arias orbit distance

joithe intensity of gravitation were the
samesamo at all moonmoun would fall
towards the earth brinn the langenttangent totd the
curve otof its orbit M reetleet and 1 neb in ongono
second of time to balance this downward
tendency its v velocity around the earth
would havhaveotobeto be indreaincreasedod 59 timesgreater than its present mean velocity
that Is the moon would have to revolve
around the earth in 10 hourskours 5666 minutes
aladaad 86I1 seconds this is calculated by
taking the square root of thethoe moons dis-
tance which weba e already stated to be

times the earths radius thesquare root of Is equal to
this multipliermultiplies into seconds elvesgives
a product of ms seconds which is13
equal 66 minutes and
secondssecond

oneune pound otof centrifugal forcetorce generated
at thetb distance of the by the whirl-
ing of a oneono pound weightyweight wouldwoula require a
velocity greater than when shirld near
the surface of the earth Thetho exact ve-
locity necessaryemryelry wiliwll be found by taking
theIT sqsquarero rootL of the moonsmoans ddistanceit neonee orgwmtitimes the velocity of a4 revolving
body at the earths surface then we
shall havohave the numerical dorziaformula thuthus

but from observation we know that thetho
moonsmoons real velocity around the earth Is not

bimestimes swifter nhanthan a revolving body
at ghetheth surface of the earth y indeed i4 it Is
known to have a mean velocity
times slower than that of A body at the
earthseartha surface or 69 oom timeslimes sloWer
than the velocity necessary to generate I1

I1 pound of centrifugal forceforced
1

bulbut wo havebave already huwahowa that the ten-
s

ton-
s

ten-
sions ps md strains ups a cords or rather the

I1 centrifugal forcest irenelrenegeneratedrated bybyr thatheredorevo
ballsballa or when the dlditantantaa

i ces aletheameare ithe same aroasareas the squares of the
buethebut the real velocity 0o4 ttheh9

moon Is eidly thgheiththelithelleithelih tb part ofat that
velocity nocesnecessarysarrsarn P ifit eragravitationtation remained
thothe hamegame in allali Q

I1 I1

foreyfore theifie square of vbaah 1314 chial
f to Is therthe iruetrue measure of the cu-

tri
cen-

trifugaltri fugal torcerocce at the meamema r di tanca of theaho
moonwoon but the torda towards
the earth muamut bo equal a uthetho
force from the earth andana unerinert toretort thgravitating force must yarytary inversely asLJthe square of the didistancestancel4 tthatat la it must
be about times lessjess attheat the moons dia-

co
dis-

cotatance thanban at the surface of thothe earth
I1hencele ce tthee moonooncon falls towards th eartearth
Rabouthouta a amsmeames slower than a stone would
talitallI1 near thothe earths surface

we have proved that ifit waswaa
thetho tame atallail distancesdistances the moon must
necessarily go once drou agthethe caricartodrahh jaiff 10
hourshoung seconds injn order
to balance the central force but as gravit-
ationta10on is greatly diminishedm nyh by distanceISja icolee
ththee deperiod0 must be ggreatlyre tly increasedle ad that
is 141 hours aa minutes anaancl seconds
or rather somSUM seconds must be multialtiulti

i plied by which lais the number of
T timeslimes the velocity Is decreasedecreaseddi the product
4 ivill be in the moons

realealeai period thiss- iss- la equal to
r meartmean solar daysdayss which is the exact periperlpernodperiodod

is given in herscheltHer tables luin his output
lines otor astronomy

14 it lais a wonderful achievement in
science to bobe ableale to demonstrate the law of
gravgravityityl arora the simplesimpie experiment of
whirling av weight attached to a-cord of
givenbiven length aroundamund a pivot asaas a centre
andd observing the centrifugal force gen-
erated in any given time W ho could have
supposed that the whirling ol01 a ball lain a
mallmail circle of0 oneono rootfoot tadiusradius was 9a phe

i of precisely the same nature aa
the revolution of magnificent worlds in
their grand orbett and that the jawslaws
which apply toabeto thetho one claciaclassss of motionsmotionst ap-
ply

ap-
tly equally certain to the other the
problem may be generalized thus

Gireathe time of the revolution yaotafoa weight
havinglainnain ff aafootootcot vadiusradius n venerating a cen

11forcoreone0 equal totailsits weight to discover
aagwag universal law cfof gravitation

i the memethodthod of solution hashaa beonibeen rallytally de-
veloped in this lecture and its truth may
be verified in thetho most minute particulars

i by its application to ththe grandorrand machinery
ctof the solarsystem we will now givegiro two

w ampiesamples
I1 letnet thetho distance of the moon

be called unity then the distance of the
unsun orron the same scale will belie 1

and the velocity of the moon around thetha sun
will be 2867 times its velocity around the
garthearth whwhatatwillwill be the centrifugal force

by the revolution of tho moon
roundbround the sun we havohave

2v 2367 21470
I1 d SS

j hencerence the centrifugal forcesorce which the
noonmoon revolving around the
gunsununi in company with itaits primary is 21472117
times greagreatetc than that gent rated by her
morevolutionlution droundaround the earthexampleZ afatthethe tcarthearth and sun were
placematplaced at equal distancedistances trum the moon
what would bebothebethethe intensity otof the gravitat-
ion of the latter towards the mmwn

gravitation increasesInoreInc isistSia as the square of
the ddistanceistance decreasesweshes therefore wowe have

2
d X 2147 or eSSO X 22147

X Z

thus we seeted amat it illeilie moon were taken
as near the sun as aheshe iais to thoahointensityot herhex gravitationto thatheh solar orb
would be increased time more than
at her present distance bugbuy we hav seen
by thothafirst example that evennevean nertier Ppres-
ent

res
shelshe hashagns over alcehice thothe iten

sity of gravitation tortowardsds the sunisun that
shoshe juasjiashali towards ihoiba carthearth liellehencencenee theamewhole antenintensitysity iqigi tunes greater
or ininc other voids the suosun mutinusluus cOricatamtain

times tuoro matter thantthan thetrelio earthcarth
14 the mechanical laws whichk 1ii havohave

explained constitute a perfect balance inla
which to accurately determinede thothe compar-
ative weightsabts of worlds tho astronomer
ortho present fafamiliarmillar witla thetha
processMes of alg hing aa
91la n weighing the ingredients which enter
into his compounds these wonderful
problemslemslemd areave ilowliow exceedingly simpiesimple and
their solutions are within the reach otof all
wha have acquired a common school educa-
tion an arithmetic including mechani-
calcalandand astronomical problems or the na-
ture ofot ghosethose amt notnog
be toutootoo abstruse fortorcr common school purposesandbandand would inspire the youth atourof ouroun
country with a love roriton those grand ex-
hibitionshibitlonsions ot mechanical skillskUli BOso wonder
fully displayed la thothe mechmechanismanista otof
creationnothingNothingIsIs calculateno inspire thi mand
otof marman with a more profound
toefor thegreat author otoa nature than the
contemplation otof his maymarmarvetv lousloua works
forthe exact mathematical adjustmentsts
the various forcee otof naturenaturi thetho consum-
mate wisdom andrand skill exhibited inla every
department otof the universosp accessible to
finite minds the omnipotent power and
grandeur displaydisplayedtdd in the conconstruction otof
the magnificent machinery ofcreation pro
claimI1aI1 in thetho majesty andana glory ot himforniesformed anand governsverns the mighty fabric
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NEW yorki IQ thet rollofollowingvinwin
entry waswag madee juthetiletiie dierk
of the common pleas court to daya
in the letterietterletteiette assignmentmant dated

1875 by Wm butierbatlerbatlerButler
duncandunean wm wattswaltg Shernbhermanshermanihniau
and francishfrancis H graingrains to wmWW D
lishermanherman aug received a
scheduleduletduiet of debts and inventory of
assets debts and liabilities 1101
las the assets nominally aulaniamountgwiltquilt
to buthut actually to 11

choxi IQ iwaji murfmurl
kocand proprietorof ththee

national re brought a
suit aagainstainest the district commis-
sioner todayto day to recovernorcynoreyforcy sven
thousandand dolldollarsarsiansij the at
claimed by cintas remaining due
for thetho advertising of thetathalta salsai
lalastst june fifty thouthousandsandlsandi dodollarsfiaI1

havinghaying already been paid bbythetild
C on account VITuit

the asfarsas1ar says of fhetheho
tuarillemarine fraudsfraud that by somatomel meansM fi

urosBrosiwho t
eued thoetheethe lothIng in weenee York ns
certablodbied thatchat dheche of ilihee
billstilla which they madmamoutin blaulblu12

teremewyerevew not filled up vyby captain jmad-
dox thetho inspecting phi
adelb andaud some time aaagoazob thetheyY
tebotesoreo ved on a boldboid moxmoveei they
made a bailloubill outt which would
twenty threethred thousand dollars
clothing winchwhich they had not man-
ufactured it was sentseat to captain
maddox at Philadelphia who ap-
proved ILit ibit iais saidraid thatchafe his ap-
proval waswak secured throughxiigli the col-
lusion of onoone of bihisbis9 clerks atathillr11

events he gaveta ofinspece
tion covering enough garments ty
meet the aggregateLofof midand
bisoalso approved it anidand sgentiterit it onontoontatortar
washington totd general zelind who
likewise Eippapprovedroved it and aliis dr
slack paid the bill i

TORONTO 16 the steamed Bnoiroioth
sasavsay castle well known as- a suc-
cessful blockade junnerj during the
war for ohatha Union pron entering
toronto harbor thu pm with
excursionists on board struck a
sunken snag and rapidly sank to
thathe upper deeksdecks tho passengers
were taken ophyoff by tugs and landed
safely i

providence BR I1 10 thetabrewnew england tenton hour demonstra-
tion todayto day was attended by 1500
operatives froin falifailfall riverbiver and
otherothar points in mass addresses
were made and resolutions adopted
strongly fafavoring1 a tenteil hour law
and pledging the operatives totto hethe
agitation of the subject untilurmi legis-
lation is procured favolfavorableableabie tto their
view

DETROIT 16 the saw dillofmill of
coycof near east saginaw

was destroydestrosdestroyedeifcil by fire todaytofotodayday losslots

A collision occurred on tho
and pere marquettemarguette BR KR
flint chisamththisisamam by which
hurd conductorand john
were 1111hilledled andanti four train
were badly injured

FAiRfalbfairpointpoINT N YV 16 ththis
been tthelielle last day of rhethe Chatau
sandaysinday school assembly and peo-
ple havefave been leaving in boats and
trains all day addresses were
made this a ni by president lewis
millerbaillet dr vincent andandii otothersheishels
and inn the evening prof ebeneber

tourgeee of boston delidelldeliveredvreda fine
address wf music ffay fih susundayady

arid the general
closing heidheld in the
evening audnud dddressesaddresses werewera made
badrby dr vincent Drr Presby ofof
washington the reurevnevardr deems
ofbf yiva Y the afflito hr franlsgrants
beard anuand MIASmiss I1 I1a tnick
at haabaa neenbeen d 61N11 d hald brichat

assembly cacheach 1 earI
1

antho
salpesalmesame groundgrounds Ivwhichhilchfilch paveva likanb en
sectsecuredireIliel permanently

i
foytoy that hufibufipur-

pose A vlailalarrgeorgan5 an will bermetberech
ided and hiihit immense hofeihotelfet wilwll be
built ofton the ili anelnethepyear

malton anuksim pa 10l vmin
ii reeieeI ee gawlgawf cleacilee1e of

waswa killedMUM lerkhere to 41
bofbyragthethe f thiethe conducting
rod ofif the bf a passenger

A1train i 7 I1h I1 r

NEW yo R edlaedia bollwaspWAS probablybobalba y fafatallytally injured asterr-iday while driving inid hislils phphaeae1
torkton 10nearearean hishix residence at cacoscombcob
hishid horse bebecameanid frightened andrnran away the phaet-onphaeton was de
polishedmolished nuliahll dar r boothboath was
thrond tb thetho YI with

t

great
violence receiving internal ur
ies10 tioff oft thothe sadgadfadaad tweacci-
dentdent was telegraphed by mahi wife
to her father mr AIcVicker of
chicago mrs nopnonBopboethth motheranother of
edwined and his brother josephminerewere
cullimsummonedliedbied fromflon lorig branchn ch

11is9 the point at which charleschanles
INT barrasbarni the auauthor lorlof the ilickblack
crook was killedhilled several yearssoars
aagongog

A washington saysbays that
the ccelebratedlebratod and important case
lately decided by thothe court of
claims in favor of the union baciaciacl
faiq railroad compacompany has yebeenen
appealed botheeby tha attorney general
to the supreme court of the IL 6

II11 is now salsaisaidsaldd thatthab the total as-
sets of the firm of sher-
man

r
ianlan sc co including their person-
alI1 propertyroperty willIvill bebi not less thauthan

eror while theirthein
totaltatai noti exceed

ratt thefifetue tidyildyunveilingbill of the hermanneiermannITermann
statue iua t deboldDe woldwoidd yesterday
thenemperor of germanyany made a
shorbshort addressfadaad res jiin which he said
taha bt wwaa ononee of the most afleck
iin es liebe hadbd ever witnessed
and4 he rejoiced in thiathis movement
binauinaugurating a new eraaraoof happily

d germanyGermagorma oy and if alj the
rla wowouldUad do their dutyd aty toward

aheabe beloved fatherland it would re-
mainmain greyerpreYeryer I1 I1

charleston 17theretherothere waswakwa an
exciting titimerieilelie lastat evening in
accolumbiaa causecausedd r by ingsXunder cqrpliq royrbyor fhe releaserelejiplip
ar ex treasurer the apapii
affica tiontiou wwasas liheardardand at fivetive an
bt foreforo mackeyMacKunokty farmerss

11 go imut
der the provision of tiiethe constitu-
tiontion prohibitprohibiting1191 I1 1 6 forfon
debt the sher ITs kereturnluril failed to
allege that the case waif oneoue of
fraud a charchargega which I1sas especially
excepted by thetho constitutional pro

of imprisonimprisonmentmen dorjoroi debt
andnd tilo reye
toleasedteasedd the prisoner thethetho court
app m NYwas filled with ann excited

re-
arrested onaonna criminal warrant foror
grand larceny brtbut llisis counsel
waived an examinaexaminationon urging
that the amount involvedved in the
alleged robbery bad nothing to do
with iho aquntamount of baiana helie
succeeded in getting himulna released
ozon two thousand dollars the
amand denounced the
release as it grossross judicial outrage
and ajoba job dutputpubput up by certain state
officials

CHICAGO 17 thothe boeBocbackfordkford
rock island and st 16louisloulsuis railroad
waswagwai soldgold under the hammer in this
city yesterday and brought one
million three hundred and twenty
thousand dollars TheUthetho nionblon trust
Conicompanypany ofif new york held a
claim against the corporation for
overoer a million the GeigelgermanitinI1n bondi

were the ijuilupurchasers
A washington specialespecial0 baybays

preparations for retirement of
thothe fractional entcurcurrencyreueyreuby outstanding
lind the substitution of allbilsilverblivervor

araarerec being pushed forwardfonward by
the treasury department to the
accomplishment of this end over
Sl10 of fnivefiveivelve per cent bonds
ilarliarhave already been sold in the pur-
chase of silversliver bullion and it will
requirebequire the disposition of

more before jA sufficient a
moumountafitailt of rillvier will bavolhavohave been
accumulated totj comeomcommencemenee re

thusthua adding
to the 1interest bentinghearing debt
to carnycarrycarry out the llotioprovisionsliovision of
the bylso calicallaladod specie T resumption
bali asadaI

1

last cahuajanuaryii
willwil1 fist estimated at the treasury

departmentiepartment necessitate a total in-
creaseeisse of the bandebonded debt of dbohtabout
omo odo this estimatemitemate
provo coriecorlecorrectct therethero iyall btb an ad-
ditionaldialidit ionaldal burdenburdon of br IS
imposed upon thetho taxpayers of the
alilincountry to Mmeetcalf the interest on
thesethesty bondsbond secretary bristowbestow
claimclaims the rlrightabt ununderdeider thothe pro
visions14 6aff theeilet billIIIill to assue

I1 I1 ianinnanyy
amountor tepicw P cent 0cussaryice sars ittu garryparry

I1 aptq edeflectfrefritpL thothe
funding dopact of I1 70 faxeMId the
amount of flye acerei centliche bends to be
suedissued atS

have beenbety disposed of
addll hashns the option of
the leinremainderidin gitil r

A special to thewie eveningtreen tournaijournal
sysayar thitthai the body ofor oriGrigriswoodmwood
was foundquaid yesterday hhearnearap stony
oreelcreel 1 on the shordro ottfuiakoftfXiaklak michilmichi 1

Fgankan nearly ulltall thethobe clothes wereivere on
iilandiidrid notes and letterslettera were disdigdi
govecoveredcovetedtd which arve unmistak-
ably hisportPOUT yX Y 17 ed-
win booths iinjuresnj les consist of
fractures ofor the lefleft elbow londbone and I1

of ongonagneibib he ia9 quitequito com for ta
babig6 audandnd williville bbeY aas9 ggood66 d 1asIS inewCTr wo1a W

few weekseks
kaff 17 infor-

mation from comeyconey meikweisis
infecteffect that the icommissioners ap
pointed to investigate the charges
against indian agent gibson will
arrive at the osage mission and
commence theirthein jabbra todayto day thechief of the osage indians makesmales a
number of chargeschanges against gibson fthe most which arare
malting faisefalse voucher for salaried
paid his employedemployes and faisefalse
vouchers in regardvardgard to tliethe amount
of0 rations furnished the littlelittieosage

somebody is hiding in the woods
near nashua N H and shooting

who near 1

I1 A person looking at sogsom 01 skel-
etons

I1 tf

asked a young
where liaifahe wottot them hollo repliedfe

wevve raised them JIi au u i

h

please sirsirsaisileiJ a boboy with
two bottles to ha grocgrocerer nimotherother
wantswanta a cents worth of your best
yeastyeastsyeast 1 well which bottle nlwilllilllili
youyoh havoavoave it inin please sirsr shoiho
wants it in both and wonbioutSou pu
corks ininternem and send em homehomo
as I1pmin going votherbother way anadatadatadeomo
ther says shephe faint adt
hutbut yetyer must ebaehachangoTgo it
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