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SitattachesattachedAched and the time of 1its revolution 9

mathematicianmathematicians could calculate the weight
of the sun

however great thothe disparity apparently
exisexistinging aituat first view between the pheno-
mena yet upon careful reflection it Isig evi-
dent that the centrifugal forceforve generated
by the whirlingurling of a stone in 4a slingsting bofis of
thetha aisamosamee naturemature as the centrifugal ircydredforce
generatedgeneratM byb a revtevrevolving0 planet around
the sunstan and asra that force cancan be calculated
in the stanceinstancelA of the earth it iaIs further
evident that it cancart be calecalculatedmateaMated forforthethe
sun and it Is still further evident that ashs
the centrifugal forgeforce in the one instance
determines the force of tension of the
string so inju thottethe other instance it deter-
mines the force of gravity or in other
words the amount ofbf mattermattelinmatterinin
tthehesausuunstin ccomparedPared with the weight in the
Sslingun ailafiandana jff the weight ofbf matter in the
ssling11n bee known the weight of matter jnintchesunhe suilsull willill be known also I1 am notlot
awarealvare that any astronomer ever has calcu-
lated the suns mass by comparing it alth
the weight of addles attached toio whirling
stripstrings yet ft la certaincert that this method js
strictly trutrue1

in theory and might bb reresor-
ted

8or
to in asa gewerewe were not in possession of

teethe better referred to
inig camcase ouroun earth were destitute of a

moon the general method adopted by
astronomers forfon determining the massmask of
theun founded on the periodic thidestimes and
distances of the earth and moon would be
inapplicable and other methods would
doubtless come into practice

the weight and bulk of the sun being
known it is an easy matter totd calculate its
density and thus arrive husome knowledge
of roorao the matmaterialsbriaisbrials as a whole
which entert into constitutionits
if thelthe materials of chesunthe sun were as heavy

acheas the materialmaterfall ottligof the earth itsta weight
wouldwoula be much greater thantuantian it Is now irfor
we have een ahatchat chesunthe sun iaIFA about fourteen
hundred thousand times larger than the
earth while it1 f about goodo times
heavier consequently ifit there should bebb
taken volume of matter from the surnflurr
equal in hulkbulk ti0 ouipuiUT earth ft would weweighizu
only about i as much as tmhd dearthearth

attheif thetho materials ofbf the luainasun were as heavy
as the material of our globe instead of the
sunssons weighing only I1 timtimeseaasas much
it would necessarily weigh as much more
than the earth as at is greaterin bulk the
density af the sun Is a little over 11 times
the idendensityisit ofbf water that is ifabout 1750

globes of water each equal in size to the
earth werdwere into one the united
massmais would weighveigh as much asas the sun

having ascertained that thetha average den-
sity of taesun isbitis but a trifle greater than
water detjetletusAs next Inqinquireireirolre what isN the re-
lative weight of the materials on its sur-
face T

perhaps some of this audience may be
stastartled when are informed that the
astronomer can not only weigh the sunun tanaland
gigettsgi average density Asa 06 whole but eancan
also glyegive the relareia

i tiia echtich b of the materials
atitat itits surface

01of this problem was achieved
bytheby the discovery of tilethe law of farce which
obtain betweebetweenrr ahehe particlesparticlepartielelele of matter of
which the corids arearo made

this law maykiy be expressed as follows
every ontiparticle ofsuchsoch mattermattey EMhas a tendency
to approach every other particle with a norceforce
directly proportional to their respective
massesmases and inversely as the squares of the
distances between them

ifthe distancedistanced are equal the approaching
tetendencyndeneency is directly proportional to the
masses towards which a particle gravitates
that is one half one third one fourth or
one tenth the mass willilllil generate one half
oneona third ondone fourth orbr one tenth the force
called weight

but when the distances are unequal these
directdimet ratioseatlo of the masses must be multi
plied by the inverse squares of the distance
these are the laws of particles the same
law holds good in the gravitation of parti-
cles to largo masselinmas in the form of spheres

it canpan be demonstrated geometricallyI1 that
the gravitation to the surface of a sphere is
precisely the osamesame as ifir all the matter of
the sphere varowere collected in its centre

bow suppose that all the matter off the
sun and earth was collected in their res-
pective centresbentrescen tres what would be the gravitat-
ing tendency of bodies at thelthe distances of
their respective semi diameters namely

and miles
the earth is 1 part of the mass

of the sunann therefore at equal distances
bodies would llave times greater
weight orbr tendency towards the centre of
the sun than what they would have to-
wards cintio of thetho earth but as bravi

tation diminishes aat square of thadisthatho disais
tance increases and as tilethe surface of the
isungun is about times as far from its centre
as what the surface of the earth Is from its
centrecentro it11 follows that the intensity of gra-
vity resulting from the consideration of
the relative masses must be diminished inin
the ratio of the Equaresquare of to 1 or inja tthehe
ratio of to L1

therefore if be divided by 122 loo
the quotient will be

hence bodies at the surface of the sun are
nearly 30 times heavier than at the surface
of the earth I1

if the above data hadbid been taken in their
true numerical value instead of round
numbers the result would be 27 9 anat is
lib11 b of terrestrial mattermatters wowouldaidald if carried
to the surface ofbf the sun weigh 27 9 Msiba

an ordinary man who would weigh on
the earth lbsibs would if transported
to the surface of the sun weigh ibslbs
and therefore would literally crush to
pieces undertinder his own weight

if the surface of the sun be composed of
materials heavier thanchantats mean density
that is if the specific gravity of the surface
strata bobe mormore thanethan 111 i times that of water
then ahethe density will be uniform from the
surface tott the centre if the specific gravity
be less than I1 i that of water then tatee den-
sity will increase from the suirstirsurfaceface tbto the
centre

hashaa the sun an axial rotation or is it at
rest is a question frequentlyfrequents asked by the
inquisitive mind of man dehayeV already
shown afifn our former lectures that the ap-
parentI1 diurnal and annuali revolutions of
the sun are potnot equal butbut arise from thetho
teaiteal motionsmotion of the earth upon its axis and
in its orbit so tarlar as wee have been able to
extend our observations the planetary
bbodiess orthisof this system hayehave a rotation upon
ianjanan axaxisis this seems be indispensably
necessary inik ordoraderpr thatthai different sidesgides of
those bodlesboales may alternately be exposed to
the heaheatt and light of thothechesunIssunune Bbutbulut chesunthe sun
being the great louicesource of heat and light
doesfloes not apparently stand in need of either
heat or light fromfroin any external dourcesource andond
therefore it would seem altoaitoaltogetherether unne-
cessary junfor it to have a rotationretailionlon upon an
axis f no beneficial object is perceived to
result from rotation of the sun we might
be led to conclude in the absence of anyauy
quiescentdirect evidence that the hikasun was really
quiescent inlri the centred of the system

but when reexaminewe examine the sun byvy the aid
of a telescope we aidiscoverscoven uponlipon its disodisc
manyman large spots which appear dark and
rhuwhen watched from day todayto day tbtheyey appear
to momove across thetho diiodisc from east Vto westwest

when first discovered near the eastern
limb their velocity isiq very slow budbuc iniin i
creases as they approach the middle of their
paths at which place the velocity arrives
at its maximum value after which the ve
jobity gradually decreases until near the
western limb when the spots disappear and
remain invisible some twelve or thirteen
days and then again reappearappearreke pear the
eastern limb describing the same paths aaas
befordbefore r

werewera these appearances producedprod need by dark
bodies intervening between the earth and sun
having anau orbituai motion independent of that
lurnluynluminaryinary then the velocity would bo uniform
but the variable velocity observed in the de-
scriptionscription of their apparent paths Is preciselyprecisely the
sasameme as it would be if those spots were a part of
the surface of the sun itself rotating uponuron an
axis from west to easteasl with buchauch ha rotation
it Is eirdena that the sidoside of the sun turned to-
wards thothe earth would have a movement aappar-
ently from east to west while the most distant
hemisphere which is turned from us and conse i

invisible would have a motion from west
to eastcam

if these spots appertainaln to thether surface of thetho
sun they willwiil each describe a circle parallel to
thetho sunsunasuns13 equator audand it this equator were0 co-
incident with the plane of the ecliptic each ofot
these circles would at all times appear like
straight iineslines on the suns didisc but it the plane
of the sunsguns equator bobe inclined to the planeplano of
the ecliptic the circiecircle described by these spots
mikwill baby the effect of pemperperspectiveactive appear elliptic

one halfalf of the year choso apparent senusema el
lipses will present their convex sides towards thothe
upper limb of the sun and the other halfhalt of the
year their convexity will bobe presented towards
thothe lowenlower limb these appearances are ppro-
duced by the relative positions of the suns axisazis2
to the earth in different points of its orbit these
ellipses will at certain seasons of the yearyearl
appear much more elongated thanthad at other sea-
sons this also depends upon thothe relative positionos1tion
oft the axis of the sun to thothe earth in aedifferentrentnent
portions of its orbit

there are two days inain a year when the axiaxis of
the sun Is at right angles to the line of vision
namely the lith of junejuno and thetho of decem-
ber at these two periods thetho spots on the sun
appear to describe btraight unosunes after the esth
of december the apparent paths of the spots
begin to deviate from a straight line the convex-
ity being towardsads the north or towards the upper
limb of0 thee sun Tthis deviation from a straight
linelirie viwillI1 continuecontinuo to increase more and more
until the loth of marclinmarch when it will attain to its
grgreatestest value

from the loth of march the curvature of these
ellipses will bebeginWU to decrease and continue de-
creasing until thetho lith of juneJun whenewhen the spotstawill again aapparentlybently describe a straight line
after which gltheyey will again deviate butbutinin a con-
trary direction the convexity being towards thetho
southsouth ororinin other words the suns lower limb the
curvature will increase more and more until1 theuheth0

of Sepseptembertembert when it will become magreatesttest
then again receding until the I1 of december
when their apparent paths will again be straight

thustus it silwillill be seen that on the of decem-
ber the earth passes from the hornornorthernthern to the
southern side of the plane on the suns equator
while a spot on the suns equator at thetho same
time appears to ascend fromfram the southern to the
northern side of the plane of the ecliptic this is19
nailedcalled the ascending node of the suns equator
the heliocentric longitude of the ascending
node Is soa 21 on the lith of june the earthpasses fromfroin the southern to the northern adeado of
the plane of thetho bunssuns equator while a spot on
that equator appears to descend from the north-
ern to the southernsauthern sidoside of the plane of tb beell
tic this is called the descending node of trethe

athsunsS equatorcindecardetor aandad Is situated directly opposite fhethe
otherothene node 1800ibo further eastcast the descending
nod 21 heliocentric longitudeMif the shorter semi axis of these elliptic paths
behe accurately measured with a micrometer say
lortor instance when thatho earth Is god distadistantt fromfroin
either of the aforementioned nodes ornonor on the
loth of march or of september it wltrilllideanbe an
easy matter to determine from these measure-
ments thetho inclination of the planepiane of thesuesthe bunssuns
fequatorbator to the plane of the ecliptic thisthilthi is found
to be about OX and the period ofor rotation 25
daysdam 7 hours and 1848 minutes this period does
not bring the same spots into the same relative
position in regard to the sunbun and the earth that
they occupied at the commencement of such pe

for the earth during this period advances
in its orbit over a space equal to about 1 14 part
of the whole circumcircumferenceferen consequently the
sun has to perform more tgthan one complete ro-
tation before the same spots are brought round
to ttethe same relative position that they occupied
at commencement of the period this period
which may be termed the apapparentrentnent period Is
two days longer than the rrealroal pernodperiod of the ro-
tation
the distance around the sun being about

miles a spot on the suns equator must
move with a velocity of about miles per
hour this laIs over four times swifter than the
earths equator moves by its rotation

thothe rotation of the sun generates a centrifugal
force at its equator about 161 6 of the centrifugal
force generated at the equator of the earth bydy
its rotation

in a former lecture we proved that the centriceneri 1

fugal force at the earths equator s about 11289
part of the earths gravity hence the centrifu-
gal force at the surasuna equator Is only about one
6sixthirth of this fraction or 11741 1734 part of the earths
Agravitytrvity but in this lecture we have proved that
tthee earths gravity Is times less than thether
sunsbuns gravitysungTthereforeerefore the centrifugal force at the suns
equator is 1 part of the bunssuns gravity

A body will fall at the sunaeuna equator about
494 9 inches in a second and if chesunthothe sunbun hadbad no

rotation it would fall about 191 9 of an inch
further

A clock pendulum which will vibrate seconds
hereliero on the earth would if carriedearned to the surface
of the sunsuu vibrate over five times momorero rapidly
that ISSIsisa a pendulum of the same length would
make vibrations at the surface of the bunatsunbun at
the same time that it would makemako 1000 vibrationsvibrationat the surface of the earthif the sunsduals velocity should mccoms
about timeslimes more rapid than it Is at the pre-
sent bodies would have no weight at the sunebuneequator and a complete rotation would be ac-
complishedcomplished in about 32 hours and 46 minutes

it is probableprobablebablebablo that the sunsuu Is not a perfectrheet
sphere groas it would be had it no rotation Mdutout its
deviation from the spherical form asveryis veryveny much
less than that of the earth for ththea centrifugal
force of the suns equator compared with the
force of gravity at his surface Is timeslimes less
hanthan the centrifugal force of the earths equator

eombomcomparedpared with the force of gravity at its sur-
face therefore the force exerted to alter the
spherical formoeform of the sun laIs times lesslow than the
force exerted upon the earth to alterIts spheri-
cal form hence the form of the
earth Is much more oblate than that of the sun
if the mathematical students in the university

will solve these astronomical problems for them-
selvessItit will have a tendency to make a more
lasting impression upon their minds and will
makemale them moremoie familiar with the grand me-
chanicalchanical forces of the universe andund willwin ralsoraise
their thoughts to heights still more sublime to
gionesglories stuletui more resplendentant to powers omni
potent enthroned tnin everlasting light creacreatingtiny
upholdingPl and governing all things

ineretheberai ERfhbrebrore manmany7 methods tnin vaguevogue torfor
curing hamshama buthutut iiiluill blhardly mattersmattao
which is adopted nor hoboyhoyaf much daroardarecare J19

givenalven in tbtthy process it is- a
pionplonddn occurrence forjur them to spoil
through the salt or failing to
strike in tbtthe joint Vbwheneverenever this is
thehe easecase d h the meatmentlt toayimay keepkeep

t Wwholesomeholesome IAin cold weatherwesther
WS to liheathealat andaud become
sosome 0oo00n the approach bt0 SUnsummedSmetimer how
totvabod0 this inju every caseease lais anah item of
knowledge ththatt would betoe of ggreatreit

ort andu as a meanP ofot ddoingduing9
1
1 i g Bsoj0 has

yeenjeenbeniimpartedparted to usas by a gentleman re-
siding

re-
iding in this city who has hadladaaadaa great
dealheal of experience iuin curing pork in
Eenglanda glandgiand we propose to give it through
the NEWS far the benefiteiltelit 0ot our readers
it is simply before salting orok a day ordr
twokwo after to breakbroaik the thigh joint
ihusiousthus giving egress to the joint oilolf the
retention of which prevents the salt
Atristrikingking and spoils the meat this is
veryverv easily done and we are ahsuassuredtedred byy
dunpur informant that its efficacy is19 never
failing

bro james mcbride ofot Grantsgrantsvilleville
tooelethoele co a farmer ofbf utah has done
better he informs us in raising barlebariebarleyy
than the farmer did on the isle 0off man
whose yield wowe mentioned jastlast week
jiejlehe bayssay tnru ththreereeyeyearsyearbrs I1 rraiseda iaed fifty
five bushels 0off bbarleyIe fromfron4 a single
grain j and this wawaa1riraisedYsed the thirthirdd yealjealyear
on three qquartersU arters of an acre of land
this waswaa the six rowed barley myaly
crcrop would havehavo been much more but I1
lost three heads ofbf about seventy five
kernels each from the first yield

mrs millington of Edglandto whonwhom
was awarded last year the royal agri-
cultural Societys phieprie for the best
haiirmanagedged carmifarm the profit of the busi-
ness being the chief test in the comcompepe
ti tion spends a year for cattle
food t most tfof it linseed cake from
america the consumption of which on
her farnifarm secures an abundant supplyhuppi of
good manure by which sheha taisea large
anandd profitable crops fromfrona a poor light
soil this is the sy termtern of 11highblagh farm-
ingI1 I1 which just now isis finding favor

i with thinaing shrewd farmers in the66

united states they discard thihtheoldeeod
p f not keeping more stock than

they canean totosuauaport a A ifkeepbeep
all the stacialockstock theywey can properlyjerllerl shelter
and for which they can get money to
buy food it may be that in some parts
of this territory farmers can not adopt
this sysystemoff high farming but the
rapid changes which are being effected
in thisthia city and neighborhood by the
railroad and other causes will soon
make it profitable for our farmers to
pursue thisthia system it will pay now to
keep eatock up and feed it and also to
make msmanureinure

1 in quantities to supply
the annual waste which results from
constant cropping the day wewa hope
has passed when farmers will think
that iit Is not necessary to restore the
elements to the land which they have
taken from it in thehe shape of crops
nature keeps vias strict anaa accoaccount withith
those who cultivate thee soil for her
treatreasureslureolures as any bankerbankier or merchant
cancon do with biahia customers if they
continue tpto draw from her and nevernoyer
make repaymentspaymentsre romedomeometome day notnollarfar

will findnod their credit x
hausted and her rich stores locked up
beyond their reach

nyumi t

A correspondent of the massachusettsats
ploughman has been testing pigs ofbf ahetheabe
berkshire and white chester varieties
isideside by side to find out which is the
best breed his two lots of pigsdigs were
selected from the best breeds of eacheadi
landwereandtandlYere fed separately with the same
food and both lots werevere fed all they
eoulacoulacould eatcat without leaving or wastingcasting
food the following is hisills report odtheof the
results

the berkshires were thoroughly fattedbatted
and killedhilled at two hundhundredrid days old
weighing two hundred and forty pounds
and two hundred and fifty pounds res-
pectively making a gain of one and one
fifth pounds for each days exisexistencetenae

the white chesters were killed at
two hundred and forty nineniile days oldoid
weighing two hundred and seventy nivefive
anandd three hundred pounds respectively
making a gain of one and one sixth
pounds for each daysdayis existence

his conclusions are that for ones own
usejise and for home coneonconsumption where
average weight and where sweetness or
fineness of grain or texture is desirable
where one wishes to mature the quick-
est with the same amount of food in a
given time he knows of no established
breedreed more desirable than the berkshire
putt for heavy pork for shipping purpur
posesses he knows of no better among the
ralrailargetarger e breeds where fair returns are to be
realized than from the white chester

I1 I1

A wWRITERbiterriter inift the american agricul-
turist attributes the increase of weevilsekil
and other grain destroying insects to the
neglect of proper maburing weevil he
bayssays is another name for weak plantsits
aldandaid weak plants mean a weak soil the
farmers of the east he continues begillbegin
to see it now and many a man is strain-
ing every nerve to replace thetho fertility
that illshis ancestors have allowed to go to
waste heile closes this subject by saying
hlathiat it is easier to keep land rinichrichc h than to
make 1it richnich and infinitely cheaper too

the same writer gives a recipe for
coloring winterwinten butter it consists
simply in grating a few perfectly cleaclealV
deep colored carrots Aanuand Lsqueezingqueezing the
juice into the churn with the cream be-
fore the churning commences he uses
for each churnchurningting of about a
dozen medium sized carrots and that
quantity makes color enough for win-
ter

in feeding cows carrots he givesiveaives fronifrom
a peck to a half buhushelbusheli shi maytodallydaliy to each
milking animal rutratarutabagaababaga turnips
and mangels frequently affect thetha taste
0off the milk and butter the turnips
bebeingg much the wohworseate of the two all
ddifficultyI1 culty on this scoremcbri mayway be avoided
by feeding only at milkingmilk ingimetima or im-
mediatelytely thereafter turnips fed in
the morning will not be tasted in the
eyeneveningsings milk while if fed at noon
they will be even when fed as dldi
reeled too much must not be given at
once say not mmoreore than a peck at each
milking time

poipolPOINTSTs OFora A GOODgiop cowcom sheb long inin
the face fine in her horn shellehen quickly
getet fat with cake or corn she bleanmean
ininnerher jaw and full in her chin shebshed
hheavyeavy in flank and wide in loinlolu ashes
bbroadroad in her rib and long in her rumpramp
a straight and flat back with never a
lump ashes wide in her hips and calm
in her eyes slender in neck andaud heavy
in thighs sheb fine in her breast and
good at the pail udder well forward and
slim in the tall ashes fine in bone and
silkysilks of skiskinsuini sheahea braziers without
aa butchers


