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of e primary planets of the solarolar system
the names ofbf which we heherere glywinglye in the
order ofor their distances from the sun
namely mercury venus earth mars
jupiter saturn uranus and neptune of
these the earth has already been under our
investigation and the principal phenom-
ena exhibited in relation to its motions the
form ofA its orbit the time of its revolution
etc ravehavohave been expainedexplained and aaas there
are many of these characteristics similarly
manifested by all the rest of the planets it
will be unnecessary to repeat the illustra-
tions in each individual case of these bodies

the planet mercury iais the first in order
this planet performs a revolution around
chesunthe sun at the mean distance of about

of miles its periodic time iais
about 83 days its diameter is abouoabout
miles its bulk is aboudabout sixteen times less
than our globe this planet is supposed to
be placedlaced nearest to the sun yet I1is is possi-
ble that there may babe beveralseveral planetary
bbodies00dies still nearer aaas it would belid very diffi-
cult to observe such bodies even though we
were assured of their existence the bright
glare of the sun would probably shield
them our view

it is very likely that if such bodies exist-
ed we should occasionally behold themthom
crossing like small black dots the suns
disc but no such phenomena haydhave beeribeen
observedfedred it is11 also very probable that if
such bodies existed their perturbations
upon the planet mercury would bebo reader
ed visible the gravitating foredforce nf eachdach
planet affects every other planet more or
lessess accordingarding to the distance kadhad quIntquantityity
of matterater in the disturbing planelplanet these
mutual disturbances areire such as to causedause
the planets to0 deviate from the true elliptic
pathsachs which they would pursue if no such
disturbances existed now the planet mer-
cury does not appear to be greatly disturbed
lyby klykiyany planetary wybody within its orbit and
therefore from these negative evidevidencesetiletim
we have grounds totto suppose mercuryhierblercuryoury to be
the nearest planet to the sunsuzi Theorthe orbitbitorbitofofmercury is enclosed within that of the
earth being about of miles from
the path pursued bvby our globe it foU owalowai
therefore that the illuminated hemisphere
of mercury will assume every variety ofot
position in relation to the earth for mer-
cury is an opaque body and only shines as
it is bhoneahone upon that hemisphere which
is turned towards the sun will be highly
illuminated while the opposite hemisphere
willwillbebe in the dark andind consequentlyconsequentfy in-
visible to us now the illuminated herniahermiai
sphere will be turned from us when mer-
cury is in that portion of itsUs orbit between
the sun and earth consequently it will be
invisible in this position the planet is
said to be in its inferior conjunction when
the planet isS in that portion of its orbit
most distant from the earth or when it iais
nearly on the opposite side of the sun from
us it is said to be in its superior conjunc-
tion it is then that the sun illuminates the
hemisphere of the planet which is turned
towards the earth and if the bright glare of
the sun did not prevent us from seeing the
planet its disodisc would appear round and
full at all intermediate positions between
the inferior and superior conjconjunctionsfunctions
planet will assume every phase
bytry out moon between her
and opposition if it were possible

perceivei76 throngfrougeoughtt te1 i ep N aliffi eleer
when hearbearri itsils I1 ininferiorrer10rif conjunctionnation it
woulawould a barliklikeilke a
moremoro anand more aslenderender the nearer it
approaches the line between the earth
abdand sun this crescent would have precisely
the shape of the new moon As the
planet recedes from itsts inferior conjunc-
tion so as to be lain a line drawn from the
sun at right angles to the line of by
which we see the planet it willwilt then ap
peartike a half moon one half of the en-
lightened hemisphere being visible and
the other half invisible because it is turned
from us from this point as it still recedes
from us towards its superior conjunction
a gmgreateratar portion of the enlightened hemis-
phere gradually comes inI1 n view exhibiting
a gibbous phase precisely of the shape ofof
the moon between the full and second and
third quarters but as it now approaches its
superior conjunctconjunctionon the great intensity otof
the suns rays will overpower the feeble
rays of reflected light from the planet and
it will be hidbid in thilethe glorious splendor of
day it is therefore only forlor a few days
when near its greatest eastern and western
elongation that it uncan be easily seen with
the naked eye

what we mean by thothe planets greatest
eastern and western elongation is that
position in its orbit when just one half of
the enlightenedenid hemisphere is turned to-
wards the earth this happens on an averiaversi

age about six or seven times during the
year alternately on the east and then on
the west of the sun thothe greatest distances
at which the planet Vsis seen on the east
and west of the sun varies from 16
deg 12 minutes to 2328 degrees 4843 minutes
the principal cause of this variation is the
great eccentricity of the elliptic orbit ofor
mercury which is nearly oneono fourth of
the planets mealiimean distance from the sun
and as the sun is situated in one focus of
the ellipse it is evident that when thehe earth
is in a line at hightright angles to the major axis
of Merc orbit the elongations which
happen at that time near the perihelion
willvall be onlya little over one half what
would be at or near the aphelion point
the orbit

when the planet is at its greatesteanest eastern
elongation it will be seen Fin the west j
after sunset and when itisit is atiasat its greatest
western elongation it will be seen in the

planet is seenseed with the naked eye it exexi i
a verytery brilliant white light like

venus only much smaller the besttest ofor
most favorable seaseasonssoils of the year to0 vievis w
thishis planetblauet are when its
happen 3

the furtherfarther you recede from
mercury the more difficult it will be to
perceive this planet it is extremely
ableabie that the inhabitants on the most dis-
tant planets ofour system have never been
favored with a yiewview of mercury and are
it is presumed altogether ignoignorantrantTant of its
existence unless they have seen it appar-
ently crossing the suns disc like a small
blaair point for in all other positions it
would be overwhelmed in the bghines
of the solar rays

we have already observed that mercury
revolves around the suusun in about as dasdavsdaa
this t therefore is the length ofafonondono year to
ahehe inhabitants of thatthai planet eccli afpfortheorthothe
four seasons will take place in
the shoshortt period of 22 days during the
time that mercury performs oneond complete
revolution around the sun the earth perperii
forms about oneono quartequarteriz 0of its revolution
hence if they both set out together from
the inferior conjunction that planet has to
describe one complecompletetd revolution landjand about
oneona third of another in order to bringbring
itself again into conjunction with the sun
and earth this requires a period of about
ilg davsdaysdaosdays and is called the period
in tlthisis period happen all thoseD phases
which iialiahavehayeve been described the real time
ofone complete revolution is called the
sidereal period and iaIs exactly equal to 87
days 23 hours 15 min seesec
it the orbit of mercury were in thetid same

plane as that orthe earth at each anteriorinferior
conjunction that planet would through
the telescope be observed to enter the
suns disc on the eastern limb and pass
across the same to the western limb being
jObservedved as a small dark spot and requir-
ing from fivenive to seven hours to traverse the
disc but as the orbit otof mercury instead
of being coincident with the plane ofodthethe
earthearthsIs orbit isIA considerconsiderablyconsiderablyablabiy inclined to
that plane namely 707 0 9 X the transitatransitstransits
do not llaliahappenpen only at intervals of several
years ttthee transitstransitatransits of mercury that will
hlatitetitihappenPen during the present centurycenceu tury willwilt
take place as

Uiret31

visible 13781878 may allril 10 am
visible forronfonaforaa short noynov ma
visible forsorfornforaa short time 18911391 may 9 7 17 Papttrj
visible 18941391 nov 10lo 10 lo 49 am

the time oforthothothe transitstransitatransits here expressed isJA
the mean civil time aatt saltsait lake city which
place we have assumed to be 7 hours and 28
minutes west of greenwich we have only
given the time in which they will be seen
in the middlemiddie of their bathspaths at greenwich
they will be seen nearly in the same posi-
tion on the sunssund disc from thisthis city as from
greenwich the few seconds deviation will
be principally owing to the parallax these

I1 transitstransitatran itssits wwillilllii require the telescope to render
them visiblevi3lib1e

owing to Merc dazzling appearance
it is very difficult to discover any
ent marks upon its surface yet schroeter a
german astronomer has been enabled not
only to discern spots but mountains also
upon its disc the height of two of these

oneloner of which
Is about 111 miles highighb the other about loiwi
milesileslles or aboutabout eight times higher thanthoanthe
wintwin peaks on the east of this valleyvailey the
highest mountains on mercury are saidsald to
bepe situated illin the southern hemisphere of
that planet I1

when the horns or cusps of this planet
are carefully observed at the time when it
appears of a crescent form it is ascertained
that they vary I1from day to day by these

the time of the rotation of the
planet is determined to be 24 hours 5 min
andand 28 secsee hence the length ofdays and
nights upon that planet do not differ only
by a very small iraction from those en-
joyed uponii0n our globe

the intensitytet sity of light which dierAlermercurycury en-
joys is far greater than what is enjoyed on
the surface of the earth it can easily
demonstrated that the intensity of light
varies inversely asag the square of thothe dis-
tance therefore if we divide the square of
the earths distance from the sun by the
square of Merc distance the quotient
will ba about 601 consequently the inten-
sity of light upon that planet is about asQ
times greater than upon theeartathe earth As the
apparent disadiso of the sun is also in proportion
to the square of the distance it follows that
thetha resplendent orb of day will appear
nearly seven times greater to the inhabitants
of mercury than what hohe appears to us
consider for a moment the mountains and
vaileyvalleyssandand all the objects with which we
are surrounded illuminated with aP seven-
fold splendor such a brilliancybrilliancyacy would be
far too great for the present constitution of
ouourr eyes ifthe pupils olourof our eyes were con-
tracted to about one seventh part 0 their
present dimensionsdimensionswoswewo should still be able
underunderthethe I1influencenil aenice of a sevenseyensevenfoldfoidfold intensity
of light to perceive every object with the
same easecage and distinctness that wovie do now

the splendor of the scenery upon mermex
cury must be grand the
vividness of colors radiated fromlioni sur-
rounding objects must be exquisitely beau-
tiful and thetha whole landscape must be
adorned as if withith a gorgeous robe pfaf light

while mercury enjoys aj times more
light than the earth the planet neptune
only enjoys the 1 gooth part as much as the
eareanearth lorfor neptune is about 399 times the
distance of the earth from the sun thewho
square of 3010 is hence thothe Inintensity ot

suns on
less than what we receive multiplied
by Q6 is equal to therefore the light
on mercury is times greater thawthan methe
light on neptune the sun at the distance
of the outermost planet discovered in the
system will subtend an angleangie of 1 4 and
consequently will only appear about thefhe
size of the planet venus when nearest to
the earth or in other words thetb e suns ap-
parent diameter will be only about one
half greater than the planet Ju when
in opposition

many have supposed heat to follow the
samegame law as ilglightt if so neptune would
have times less beat from the sun than
what we experience and the proportion of
the suns heatingboating power at the extremities
of our system would be as one to
but independent of the heating powerof
the sun the planetary spaces ancland worlds
no douhtdoubt have a natural temperature ofrotheirbe own modified more or less by the
hoatboat ot03 tho sun according to their prox-
imityamitY ttoQ th t great luminary one cause of
the commo temperature which we have
great reason to believe exists in the celes-
tial region iaIs the combination or united
heat emaneemaniing from the fixed stars which
are known to be great suns similar to our
own

heat Isi no doubt generated or rathratherer
set free bytj the chemical action of the
materials of which the planetsplaneta consist
from these ttwowo sources it is very proprobablebabiobablO
that the planets are inmaintained at a tempera-
ture far greater than what they would
enjoy if they were dependent on the surisuni
alonealorie

the amount of common temperature
existing in the celestial regionsregion is very
likely irkin proportion to the amount of star
light if so it is comparatively easymy to
calculate the amount or degree of this
temperature this has been calculated by a
great number of different methods and
they all concur in showing that it does nothot
differ much from 58 degrees below the zero
of scale or about 90 deg be-
lowlow the freezing point of water now this
is a degree of cold amneh less than what we
are capable of proda ing artificially such
a common temperature I1would operate to
greatly diminish the cold that would
otherwise exist in the more distant ex-
tremitiestre es ofour solar system

As mercury is the nearest planet to the
sun ityitiit i velocity according to the law of
mechanics governing centrifugal forces is
greater than that of any otherothen planet watta
average velocity is equal to about
miles every hour but as its orbi t is much
more eccentric than the earths its velocity
varievarlevariess from the mean to a much great-
er extent than that of the earths its
average velocity is 1830 miles every min-
ute

min-
ate and over thirty miles every second

I1 b e d density of mercury is about sixbix times
greater than water this is considerably
9greaterreater than the density of the earth and
grgreatereateraten than the density of any other planet
in the system

the mass of this planet iiis times
less than that of the banannasumaanan but saas the
materials of which mercury consists are
much heavier than the suns materials its
bulk is about 41 times less thanthamth it would
be if composed of materials of the
density as the suns consequently it would
require abotabout of globeglobes of the

sizeshe of aft as margeas
tbesunhe sun the bodieshodies on the sur-
face of mercury iai 0onlytakutapuI1 gele baffasbaltas
much as theyrgWwouldouid ratfatac rilriifhev solacesurface
of the earth cs i

11 qVENUS jythe planerplanet venus is the brightenlightesttes and
most conspicuous luminary ththeasanesansun and
moon excepted that shines inirr the heavens
its diameterJsis miles it is therefore
about the sizebize of the earth and revolvesidisiri
an orbit from west to east at the distance
of 68 00 anilesmales from the sun conse-
quentlyly wa situated in the nehie imprintiMpoint
ofdofitaits orbit it is only about miles
from the earth and is the nearest to uaus of
all the primary planets

its orbitorbic being enclosed within that of the
earth it nevornever departs over about 48 deg
from tha sun hence it isseveris never deeninseenseon in
the south during the night andisanaisand is befarnever
seenteen eastokeast of south after sunset and never
bappfappears west of south before sunrise6teitwiwhentearsen ina that point of its orbit the most
distant from us it is in its superior con-
junction being of miles from
the earth and when in that point of its
orbit between the earth and sun it is in
its inferior conjunction and is then over
6 times nearer to us than when in the other
conjunction if the whole of the hemis-
phere of venus turned towards us when
at the inferior conjunction were enlighten-
ed so as to be visible it would present a
disc over 3630 times greatergreaten than it appears
at its superiorperlorsn conjunction but when at
the inferior conjunction its dark hemis-
phere is turned towards the earth which
renders it invisible

the timotime occupied by venus in passing
from its inferior conjunction to the same
conjunction again isI1 about days porfor
about 35 hours previous to and after the
inferior conjunction venus cannot by the
telescope be easily seen and for about 6201
days preceding and following the superior
conjunction it is difficult if not impossi-
ble to see venus in consequence 0of the
splendor of the sunssuna rays there-
fore by the aid of the telescope venus
may be rendered visible days out
of while to the unassisted eye it
will be visible only about I2 of its

period or days the real
sidereal period ofvenus igIs mean

sy
venus is more than 221 times longer than
its real period

venus like the planet mercury passes
h every variety of phase similar to

theho moon these phases are easily perceiv-
ed by the telescope sometimes they appear
ofa crescrepcrescentcent shape sometimes half the
disodisc is seenah other times they are gibbous
and at other times they appear full

soon after this planet passes its inferior
conjunction it will appear a short distance
west of the sun and consequently will be
seen just before sunrise in the east each
succeeding morning it will rise a little
earlier moving gradually to the westward
ol01 the sun until it attains to its greatest
western elongation when for a few days
it apparently remains nearly stationary
and then moves gradually to the east un-
til it arrives at its superior conjunction

eromprom thetho inferior to the superior con-
junction embracing a period of about nine
months venus is called the morning star
though for several days when near the
conjunction it Isa not visible to the naked
gyeeye after passing its superior conjunc-
tion and emerging from the suns rays it
will appear on the east of the sun and will
bobe seen soon after sunset and each sue
beeding evening it will appear to have ad-
vanced to the eastward until it attains to
its greatest eastern elongation
for a short period appear to remain station-
ary and then to apparently retrograde to-
wards the sun eror to the west when near
its inferior conjunction it will again be lost
in the glare of the suns light at the
greatestrearoagreatesttest eastern and western elongation
venusvenus never rises above the eastern anaand
western horizons over about 48 degdog or
about one halfhair the distance from the hori-
zon to the meridian

by the motions of the telescopic spots
observed on venuavenus it has been ascertained
that it has a rotation upon its axis in 23
hours 21 minutes the position of the
axisaxis

1

ofor a planet is determined by observ-
ing the direction of the spots across its
disc this hahashaa not been as yet very accur-
ately observed anin regard to venus but
from thetho few imperfect observations which
have been tokentaken it is believed that the
axis of venus has a position in reference
to its orbit very different from that of the
earth while the axis of the earth is in-
clined jonlyonly 23 deg 28 min from the per-
pendicularcularoular thetho axis of venus appears to be
encinclinedlinedlinea from the perpendicular to the
plane of its orbit this circumstance will
render the seasons on venus far more
changeable than upon the earth the in-
habitants in the same latitude will in the
period of days experience every vicissi-
tude of climate manifested in the torrid
temperate and frigid zones of the earth
the inclination of the axis ofaf mercury is
also believed to be much greater than that
of the earth if so thetho variety of changes
in Merc seasons will bobe muchmuleh geater
than what fenced on our globe

the degree of heat and light received
from the sun on venusventis will be nearlnearly
double the amount which we receive anand
thethesunabanys disc will appear about as large
againacain to the inhabitants of venus as it
dogsdoes to us but the temperature will
doubtless bobe greatly modified by surround
irigng circumstances ruchsuch as the density of
the atmosphere thetho amount of clouds sur


