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foundingdingaing the body and the nature of the
materials composing its surface

the telescope reveals several large
mountains onou the planet venus one of
whimja stated to be 22 miles in perpendi-
cular

i
beigbeightheightht another 19 miles a thirdrd luIII

miles and a fourth lojloi10 mimitesmilese inire elevation
thesethose are far higher than any
on our globene can form some conception of the
awad grandeur of these towering eleva-
tions lyy imagining the chain of mountains

thisahls valley on the east tobeto ba raisedaledabed
up seventeen times higher chchanan theythoy are
now such a mountain be
worthwarth visitingg while the view from the trip
of such an elevation would scope in many
hundredkundred in all directions

arom careful observations of the tWilltwilitwilightgiltglit
observed on venus it Is believed that its
atmosphere is very dense folsomefor some three
or four milesmilea above the surpursurfaceface and conse-
quently that its atmosphere extends far
aboveve the highest ofofiesjasits mountains if these
observations andhad calculations canican be de-
pended upon the surface ofor venus will be
in a measure protected from the Inteintensenagi
glare of the suns rays and consequently
it can be inhabited by beings not differing
materially in their constitution from us

several observers have been of the opin-
ion that venus Is accompanied by a satel-
lite although seldom seen A luminous
aappearancepearancearanco has occasionally been seenseed ascortshort distance from the disc of venus ex-
hibitinghi the same kind of phase as venus
and maboutout one fourth the diameter of the
planet it has been observed to move and
its supposed period is about it11 days 9
hours 13 minutes distanceIts from ve-
nus

re
is supposedposed to be about miles

the inclination of its orbit to the ecliptic
is very great being about 63 the obser-
vations on which these calculations are
founded being very imperfect cannot fully
be relied upon thereforefore astronomers are
still doubtful whether such a satellite ex-
ists it iveryaveryla verytery evident that if venus have
sucha satellite it could not very easily be
discovered the most favorable positions
of venus for discovering its satellitesate alite if it
have annareany aroare whenmherl that planet is near its
greatest elongation Ef east and west or
within about 40 of the sun for then the
amount of light reflected from the satellite
and reaching the eye would be greater than
in position

the transittransil of venus across the suns
disdisedisc takes place about twice in one cen
tuituttutty in 18741871 december ath at 8 lions
40 min in the evening mean time at saitsale
like cherb will be a transit of venus but
being alerater sunset it will notmot be visible in
this city there willwitt be another transit
which will be visible in utah territory
The middlemiddie pathe transit will happen about

4843 min inin the biormorningning of decem
1882 mean time at salt lake city

wewei have already observed in one of burour
formenformer lectures that a transit of venus was
thethdarestsurestdurest and best method of bindingfinding the
true distance of the duaivasunbun from the earth

venus revolves in an orbit
milesmilea in circumference Its average ve-
locityy per hour is about miles
etequalniluil to about 1330 miles every minute
andidd about twenty two miles evereveryy second
the density ofvenus and the earth is cabout
the kaniesame and bodiebodies swillvill weigh nearly the
samesamo at their respective surfaces the
orbit of venus approaches nearer to a circle
thanchah anyiny of the leitrest of the planets itsitsekec

being only about miles
6 the 11381 parepart of its mean clistancedistance from
thetho sun the inclinationionlon of the orbit of
ventivenus toio the ecliptic is onlyionly 303 23 281128 5
therefore its greatest deviation from the
ecliptic either north or south nevenneve exceeds
seenren apparent diameters of thechesunsun itsmeanmean apparent diameter is 1711

1 and its
greatest about its mean arc of netro
gragfagradationdation from east to west contrary to the
orderonder of the signs Is igo16 12 and its mean
durationIurationradion about 4420 days

mabsMAKSA z

the next planet in the order of distance
aftenafterit r venus is the earth but as this planet
hahashag already received a lengthy description
we will pass on to the next in order
liamelynamely marsliars the planet mars revolves
in an orbit miles from the sun
consequently its orbit is of miles
exterior to the orbit of the earth mars is
taloo miles in diameter its apparent diam-
eter varies according to the position
j it occupies in its orbit when in
conjunction with the sun or in a line
drawn from the eartheaith through the sun
areaarid extended to the orbit of mars it is

of miles farther hdmfrom the eartheaith
thanthail when in opposition or in that part of

its orbit situatedsituated in a line drawn from the
sun through the earth the surface of
mars in opposition appears about

times larger than when in conjconjunctionunctionauction
the orbit of mars is of milesmites

in circumference through this distance it
moves in about days its average
raterats of velocity is about miles every
hour this is about miles slower
every hour than what the earth moves
mars rotates upon an axis from west to0
east in 24 hours and 37 minutes its axis
being inclined from the perpendicular to
the plane of its orbit 30 18 this is nearly
707 greaterreater inclination than the earths axis
has consequently its seasons will be sosome-
what

me
more rigorous or intense than ours

each of the seasons will also be nearly
double the length of ours the inclination
of the orbit of marsmare to the ecliptic is 1 51
6 2 hence it will never be seen to exceed
four times the apparent diameter of the sun
from the ecliptic

the period of mars or the
time which it occupies in going nomfromrom op
position round to the same point again is
about 2 years and fifty days about 36
days before mars attains to its opposition
it will beginbogin to retrograde and continue
apparently to move contrary to the order
of the signs for about 3366 days after the
opposition the arcare of the is
eequalua to aaboutout 60 12 Aallali1 the superior
planetsabets or those bodies which are muremore
distantt from the sun than the earth when
at and near their oppositions have alpar
antly retrograde movements the greater
the distance of the body from the earth the
less will be the arc of and
the longer the period of its apparent des-
criptioncription and the more frequently will such

happen
the eecentricityeccentricity of the orbit of mars is

miles consequently it is nearly
miles nearer the sunaun at its peripen

helion than at its aphelion from the
telescopic appearances of mars it is proba
ble that its surface conoonconsistsslats of land andmd
water it is aisalsaisoalso overyvery evident that it is susur-
rounded

1

by a very dense and extensive
atmospherealmosphere in which numerous cloudest
float asaa in the atmosphere of the earth it
is further evident that snows argare congealed
in the atmosphere of mars and precipitated

itsltd surface in the polar regions which
is indicated bybyl the brightness of those
regions after being exposed to their long
winter of six months the brightness vfof
these spots is gradually diminished by long
exposure to the summer rays of ththe8 gunsun
the quantity of light on that planet rore-
ceived from the sun is not quite one half
as much as we enjoy the mass or the
quantity of matter contained in marsmara is

times less than the quantity concoa
talked in the sun the density of mars is
about of the density of tho earth
that is about 41 times as dense as gatejwater
it would take about seven globes like mars
to weigh as much as our earth one pound
otof matter on the earths surface will weigh
about I1 pound on the surface of mars

JUPITER
the next planet beyond mars is jupiter

mur is the largest planet in the system its
distance from the sun is of miles
and the circumference of its orbit

of miles it completes one revolution
in days itsita average velocity is nearly
thirty thousand miles every hour A faint
idea orthoof khethe great distance around the cir-
cumferencecumfercumfereneeferenceeneoenco of this planets orbit may be
acquired by supposing a rail car to travel
without intermission at the rate of
milesmilea per day with such a velocity it
would require over years to perform
thetho grand journey when jupiter is near
est to the earth at the time of its oppositiond
to the kunits distance is of miles
frofromm us carriage moving at the
rate of 20 miles per hour would require
2300 years to pass over thatthab distadistancened
even light itself though it darts
miles every second would require 34 min
and 43 sec toco come frombronx the nenearestarostarest point
ofJu orbit to us when jupiter is
inili conjunction0 anebion with the sun it is
of milesmill fromorom us light will pass over thi
distance in 51 min and 13 secsucece if the light

were totd be extinguishedatin at the
moment of ats 4conjunction pithwithkith the sunsuir

e should not be aware of the fact until
ZI51 ninmimmin and 13 sec after the conjunction
whereas if itsita light were told be extinguish-
ed at lo10the moment of its opposition we
should be aware of it in 34 min and 43 sec
after or in other words let two planets be
situated in Ju orbit one in conjunc-
tion and the other in oppositionlonion with the
sun and let the light of both planets be
extinguished at the samesamo instant we should
continue to seegee the planet in conjunction
16 min and 30 secsee after the one in oppo-
sitionsitioiLoll had disappeared thisthier may be dedo

rated by calculating the exact mo
mentmeatjentofof the eclipses of Ju moons
when in conjunction and opposition and
it will be found invariably that the eclipse
will happen 16 min later when in con
junction than cheninin opposition and as
jupiter is of miles furtherfarther off
when in conjunction than inili opposition
it follows that it must take light igl16 min
to traverse that distance it was in thisthi
manner that the velocity of light was first
discovered

the diameter of jupiter is miles
and its circumference is over miles
it has been found to revolve around its
axis in the short space of 9 hours and 56
minutes this is determined by telescopic
observations of certain permanent spots
upon its biscidisedisc which aresire seen to be carried

I1 across the same from eastesst to west remain

inglag VSvisibleibleibie 4 hours and 5853 minutes aandalxlx

then disappearing for the same length of0
time the equatorial regions of jupiter
must move with a velocity of over 17

miles every hour this is very nearly equal
to its velocity in its orbit As that hemis-
phere of jupiter which is turned from the
sun rotates in the same direction as the
orbi motion the velocity from west to
east at the time of their midnight will be
greatly accelerated amounting to miles
a minute and as that hernihemispheresphere which i

is turned towards the sun rotates in a direc-
tion from east to west contrary to the
orbi motion the velocity from west to
east arising from the orbit motion will at
the time otof their noon be greatly diminish-
ed amounting to no more than 5059 miles a
minute the inhabitants of jupiter therechere
lore will be carricarnicarriedcarrieaeAfromfrom west to east
milessmiles a minute swifter at their midnight
than at theirstheir noon from noon to mid-
night which is a period of only about 5
bourshours the velocity arwill increase at an
average rate of about 3 miles a minute or
16 rods per second the decrease from
midnight to noon will be in the same pro-
portion

one year on jupiter is nearly I112 of our
years during this time jupiter makes 10470 re-
volutionsvo upon its alfsalls conseconsequentlyquent ly there are

days of about 10 hours long in one of ju
years the rapid rotation of this planet

will have the effect to make all bodies for many
degrees each sidebide ofot its equator lighter than
what they would tebe itf there were no rotation
gravity at the surface orthisof this planet Is moremoret hanthan
0 timestime as great as at the surface of the
earth thiathis Is owing to the bulk and quantity of
matter in jupiter its quantity of matter Is 37 1
times as much as is contained in thetho earth
while its bulk Is 13331 times greater A body
weighing one pound on the earth if
transported to jupiter weigh 3 pounds and
one ounce the centrifugal lorce diminishes the
weight of bodies about 1 13 that Is a body which
would weigh about 13 pounds itif the planet had
no rotation would weigh only 12 pounds with the
rotation while a clock pendulum would make
4 vibrations on the earth it would in the same
time make 7 vibrations antheon the s otof jupiter
A body would fall through the space of 49 feet a3
inches in one second of time on the surface of
jupiter if he had no rdrotationtation this fallfail will be
diminished at its equator 3 feet 8 inches by the
centrifugal force of rotation the density of0
jupiter is13 about 272 7 of that of the earth being
1I 4 10 times heavier than a globe otof water of the
same sizeilze thothe density of jupiter and the sun
is about alike it would take nearly 16481048 such
worlds as jupiter as much as the sun
the inclination odtheof the planepiane of JupiJu tees orbit to
that of the equator Is 3 deg wi minnun 1 thisthia incli-
nation is so small that it will not produce
any sensible variety oftof seasonsreasons the tortork 1

rid zone of that planet will be oncy
6 decdear 11 min broad but as the length of a
degree on that planet Is miles the breadth of
the torrid zone will be miles and the diam-
eter of its polar circles will be about the same
length at the poles there will benearbo nearlyiyolyO6 years
day and 6 years night while the day and night in
the torrid and most part otof the temperate
zones will not vary much from 5 hours each

the inclination of the orbit to thetho ecliptic is
I1hidegdogdeg 18 minnun secsm the eccentricity of the
orbit is of miles consequently it LISils
nearer the sunbun beaboutby about ot miles whanwhen
at its perihelion than when at its aphelion itsita
apparent diameter when in oppositionlonloa is 47 sec
its mean arcare of is 9 deg 6454 min
and its mean duration about days the
equatorequatoriallallai diameter of jupiter is miles
longer than the polar diameter this is occasioned
by its rapid rotation on its axisakis which would
nayenave a tendency to draw away thewe matter from
the polar regions and form a protuberance in the
equatorial water in running irom its poles to-
wards its equator would ascend on an average
over one mile in perpendicular height for every
II11 miles progression shouldsho uld the planet cease to
rotate its equatorial oceans would rush to the
north and south forming two great polar
oceans several thousand miles in depth

the apparent diameter of the sun as seen
from jupiter is only 6 ming sectsecsecy t while at the
earth his apparent diameter subtends an angle of
3331 minmim a3 secsee which is over 5 times greater the
bunsbund disc therefore will appear at jupiter 27
times less than what he appears to us conse-
quently the intensity of solar hahtlight and heatbeat on
lnethe surface of Jamiter will be ya27 alme less than
on the earth

A large and powerful telescope will expand the
aisoalso of jupiter to about thetha size of the full
moon and it Is as clearly and distinctly seen as
the lull moon to the naked eye its disc
Is distinctly marked with beltsbolts of light and
darkness extending from west to eastcast
around the whole circumference of the plan-
et the darker belts are portions of tiietha surface
of61 the planet the brighter ones are believed to
neebeeie loudsclouds tifloat inginililii itsaoatmospheresphere the britbright
tenier belts are subject to many changes revealing
sometimes more and at otherotter times less of the
dark surface beneath these belts being parallel
to his equator are no doubt produced by the great
atmospheric currents from east to westwesti occarocca i

slopedsigned by the rapid rotation of that planet fronifrom
westwea to eastcast combined with the northerly and
southerly currents to and from the poles these
currents near the surface otof the tropical regions
of jupiter will be much more deflected to the
east than thethee trade winds of our sigbeglobes because
of the great velocity otof the rotation while for
the same cause the upper currents towards the
poles will bobe much more deflected to the west
than the similar ones otof our glosioglobe Therethenethereforeforet
the clouds would have a tendency to rangetango
themselves in zones or belts parallel to its equator
as they are actually seen by the telescope the
narronarrowestwest of these belts that can be distinctly
seenseea will be about 1000 miles inla width some of
the broadest occupy at least 181 8 part of the
breadth of the disc and consequently must be

miles broad
jupiter is attended by four satellites or moons

the distance from the surface of the planet to
the first Is nearly miles and its magnitude
la19 aboutabout 161 6 greater than our own therefore its
apparent magnitude will be greater than that ttof
the full moon the distance from the planets
surfacesurface to the second satellite is miles and
its real magnitude Is nearly equal to our moon
therefore its apparent dissodisc will be nearly three
times lesslow than that of thetha full moon thedisthe aladia
tance of the third satellite is anulee its real
magnitude is somewhat over 13111 13 greater than that
of our moon its apparent magnitude thereforetherethene forey
wllwil bete 131 3 uij oiol lumLUO ioliloll fujon thothe
distance ol01 the fourth batelhatelsatellitelite from the liarlaceunlace
ofonisits lais acx ut 1 I1 ji J s it real
diameter IS ababoutaboulout 131 3 ogreatertheater thaw the moonmoola

inethe apparent magnitude of ita ulsoblau
will babe about thirteen times less ththauthan the lullfall

thetee nearest moonmn to jupiter revolves aboundstanna
hla in I1 day IS13 hours 7 minute sec

ondi athehe second satellite if i
tionrion around the primary itinL ad 13 hhllhig m

a the third in 7 d 3 b 42 m 33 sec
anaand the fourth in 16 d 16 nh sl31 m s each
moon during its period ezexhibitshibits all the phases
seen in ouroar moon so thatthug akiaui inhabitants of
the primary asee each moon during its period
f toe shape of a thin crescecrescentlit atteralterafterwardswarda

halved then gibbous and full the periods of
these satellites araretree such that all of them can
never be on the same side of jupiter at the
same time one at least must be on the oppo-
site side from the other three hencebence there will
always be one moon near its fullfall when the other
meethree happen to be near their cnancechange or in
conjunction buthut sometimes there wuiwill be two
and sometimes three moons near their full
allot these appendages will serve to render the
nocturnal scenery ol01 the heavens as seen from
jupiter grand and deligdelightfulb taul

aliall blbodiesodies on the surbursurfacesfaceslaces of Ju satel-
litestes will weigh much less than what they
would weigh at the surface of our earth for in-
stance one pound of terrestrial matter if trans
ported UTtd the surfaces of those satellites would
onTL the first or on the one nearestnearestlesti to the pri-
mary weigh but 1 or dr on the second
satellite it would weigh 2 oz dr on the
third it would weigh 2 oz 1410iglo dr odon the
fourth it would weigh I1 oz 1434 dr

if the density of the earth be equal to 1 thathe
density of the first satellite will be equal to

1 the density nfof the second will be
tantt ol01 the third iflf11 and that of the fourth
3
it zhetha volume of I1hethe earthleearth be equal to I1 the

voivolvolmeme ofot the first satellite will be equal to
the volume of the second

that of thetha third 1 and that of the
fourth

it the mass of the earth be taken as one the
mmotmfot n the first satellite will be equal to

therhe mass of the second
1 l ahathat or the third 10 N and that ol01 the

these satellites rotate upon their axesaxefromfrom
west to east precisely in the samesanae time that
they revolve around jupiter and consequently
like our moon they always turnvarn the same

towards theintheft primary
our descriptions off these four aabye

necessarily been very brief much more might
have been said upon these interesting subjects
but the time allotallottedledl for the continuance of
this series of lectures compels asus to include
within as smallemail ah gomgopcompassau aaas possible the most
striking and interesting particulars
ing to the grand science of the heavens

THE pacific rural caresspress saysayss that
never in the history of the state cali-
fornia has so great an area of land been
plowed and planted aaas this season
plowing and planting havei been adspushh
ed through almost continacontinuously bincesince
the first rains and never before iiiin
california has there beeneen so little idaer

of this work either from rain or
for the lack of it but itjt addadds that
the secret of abundance is due to the
spring rains anitanil should they be any-
thingt like abundant the high prices
which are sure to continue will make
the present the most prosperous saasseasonbeason0in
in its agricultural results of any which
has preceded it in the history of cali-
fornia

it says that the importation of butter
to that state from the eastern states is
a reproach upon the farmers of that
COUcountry

THE massachusetts ploughman gives ua
some ideaid ea of the Inconinconveniencevenlen ce to which
farmers are put in that region through
theI1 hoof and mouth disease which hashaa
been prevalent there thisthisotof courcourseitiiii is
in addition to the losslosa to which this
disease has subjected themchenu

i

it is not positively known whether the
severe frosts we have had will destroy the
virus or poison or notnol but if it does ordi-
narily the manure under the barnsbarna where
the disease has existed has not iniiiall cases
been frozenmozen andabid it is very probable that
movinging it with oxenomen on the road would beie
the means of conveyinginaing the disease to sound
cattle which should travel there ititiiistherefore best to be on the safe side and to
avavoidavoldoldoid infecting the roads and unless those
who have had the disease in the barns will
be cautious andimd avoidavold driving an the broad
for the present the chances are thatwewe shall
have the disease perpetuated if ititisignotnot
ststopped entirely before may when ththe gattlecattle
go0 CoutouiI1ut to pasture we shall find it exextremelytzemei
difficultgiffidifficultcult and perhaps impossibleto stop ttft
at all better cut across lots wherewhereatreitreltat is
POspossiblesible in teaming the manure out abrforiaif
you do noxnot the nneighbors will have achta rightnight
to make a row about ILIit

massachusetts has in her lawlawsiohe1 fhethe
following section on the care of stock

t t i f slid
1 whoever shallahall deprive of hiienecessaryeasirshiry

sustenance any horse ox or otherani
inalmal and whoever having the chargeorae or
custody of any such animal eitherelthereitelt 8

J

3
owner or otherwise shallahall unnecessarily
jailtail to provide such animal
per food drink and shelter or petee
lion from the weather shall for every
such offense be punished by imprison-
ment in the jalenot exceeding one year
or by fninefineinelne exceedingnot two hundred
and fifty dollars or by both such fine
andalid imprisonment

WALKS AND TALKSTA basheinin the americanteelieI1

rdean
agriculturist in speaking of the much
moomootedte d asubjectu of thick and thin seed-
ing of land says if he had land that
he not rich enough to pro-
duce 15 bushelsbushea f vwheatbeatheat perpei serelacre he
wouldiidridild bothot sow over aj1 bushel sseedbeedd


