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t meltel t cubical miles of solid ieeice
every second in other words if all the
wateryesterh of ouroar lakes and oceans were frozen
into solid ice and thrown into the sauson itt

L would bebb melted in oneono second and ifit the
samegame amount of ice should be thrown into
he sungun every second the amount of heat

it which is radiated into the surrounding
spaces would be sufficient to these
masses without in the least diminishing

ohisthis temperature
itif the total amount of heat radiated

frobonx nithethe sun in oneoner second be multiplied
i by the number of seconds in years

the product will be the total amount or heat
which has escaped from that luminous
body since it first shone upon man but
how is this vast amount ot heat supplied

WbuthisI1chis is a question not easily answered if
it existed in a latent state in the materials
ofgf the sun there must have been very
great chemical changeschangesi to have set such an
immense quantity free it is evident also

itheyfif heat consists of particles radiated into
ethe surrounding spaces that the heat of
i the sunson must be sensibly diminished or in
other words that the sun must have cooledcoo ledlea

tinin proportion to the amount of heat es-
caped

buethe theory of the radiation of partparticlesleles of
esteat aad light js now generally abandoned the
theory which Is at present almost universally re
melved is that light and radiant heat consist of
undulationsandulationa or waveswares in an ethereal medium ex-

l
ex-

tending1 vendingtending through space and that heat inImmattermatten
beonYeonleonsisj consistssis s of the vibrations of material atoms
i there is an overwhelming amount of evidence

constantly accumulating to establish this theorytheonytheoryony
to this view the chemical actions

among the solarbolar materials keep their atoms in
ghethe most intense agitation this motion Is kropa
gated through the ethereal ocean to distant
paces and worlds As motion and not particles

Lss transmitted the sun cannot suffer any dimina
eions ctof substance by radiation neither can there
be any decrease of intensity so long as the chemi

ealeaiealeai operations remain constant and these may
be so adjusted as totd work out an endless chain of61

poopos andana daintamaintaining
a stable equilibrium of intensity as endurable as
thesthe stabilitybili oftf the planetary orbits under the in-
fluence of gravitationvitation

how immense must beba the solar energies to
maimalmaintainritan upon so grand a isscaleetile a uniformity of
heathedt and light forron thousands of yet the
solar orb laIs but one among myriads of other
suns which bespangle the stellar universe it
laas been very recently demonstrated that haedlae M as
well as light Is emittedhedtromted irom those immensely
distant luminaries up to ISM this was only a
probability but during that year mr william
mugginspl PF ILR S inventorinvented and constructed from
bars of bismuth and antimony a thermoelectricthermo electric
pile itri connection with a delicately poised mag
aetta needleneedie this instrument as a heat measur-
er far transcends all other inventions heretofore
made bymy the deviations of the needle on a finely
graduated circiecircle an almost quan
enyuly of beheatbeitit can bobe measured this instrument
was attached to a telescope and pointed to a
great numberlimberri of stars each of which Justinstantlyantly
affected the needle and thetho amount of stellar
abatabat WAs measured these stars in some in-
stanceswerevere soto distant as totb require over a quar-
terterostenoscf a century for their rays to traverse the
immensese though traveling allesmlles
every second who could have supposed that
after a twenty six years journey these rays
could have produced any mechanicalI1 effects butcut
such are the wonders ofot modern discodiscoveryveryl
the marsstars therefore are suns self luminous

anaand Tadradiatingsatinglating heat the same as our sun inde
pendent of uhetho solar heatbeat the celestial regions
and planetary worlds by thothe combined influence
of million of sunssun shining from almost every
point ot spacespacer must be maintained at a tempera-
ture of approximate measurement Poupouliilletaletiet a
earnedlearned frenchman attempted a few years ago

TO determine approximately the quantity of
stellar heat which annually falls on thetho earth

he represents to bobe sufficientclent to melt a
shellsheil of ice enveloping the globe eighty six feet
in while the annual heatbeat ofdf the sun
albaris to melttacit such a shshellsheilelloneone hundred
and three reetteet thick from these results it wiliwilltebe perceived that the annual solar heat received
anthe earthyearth exceeds the stellar heat by a quan

to me it such a shell seventeen feet
ia thickness

U these results can be depended upon the
amount of heat from the stars dispersed through
ounour system is equivalent to another sun of thesame size and temperature of ours and situated
about miles distant by these two great
soucees of heat combined with the heat of planepiane

tanytary origin our system denvesdenyes its tempertemperatureaturo
the wonderful heatbeat detectordetectbr ofhuggins

shall have been applied to all thetho stars within thesphere of fifty or a hundred years journey oflight and the measured temperature of each forany given time say one second shall have beenaccurately noted thetho surasumsulasuin of allalt these tempera
sdurescures onan a given surface called the face of the
thermoelectricthermo electric pile multiplied into the area of
the earths surface exposed to the stellar rays
will give the aggregate temperature receivedfrom the stellar regions in the same time or lir
one second this product multiplied by the num
berkofbendor seconds inlnainaa year will give the annualamount otof stellar heat arriving at our globe
the results of such accurate measurements will
anundoubtedly dilferdiffer from PourouilletslUeta computations
founded on more imperfect data
buringduring total eclipses of the sun by the interpol

i ilionr ofof the dark body of the moon observers
chave noticed bright jets of nameflame thrown out
kromtherom thothe sun extenextendingdingaing tensteas of thousands bf
miles in heightbeight above his luminous disc they

have also seen a ring or cordilacorona of light
encircling the disc having somewhat the appear-
ance of twilight and gradually ladingfading awaawayawny as
the distance ilour the disc increased ththis is
evidence of another atmosphere still more rariaari
fled enveloping the spherical luminous stratuni
beneath this external envelope appears to bobe
imperfectly transparent absorbing and decreas-
inging shethethe intensity of thetho solareolar rays in proproportionportion
to ththe obliquity of their passagealsage through it this
will be clearly seen by trettethe diminution of bright-
ness near the edga of the solar disc the lumi-
nous rays in such localities bavebavo a much greater
distance tbth pass over in traversing obliquely thothe
exterior gaseous envelope than when transmit-
ted inain a radial direction perpendicular from thesuns surface

the jets or mountains of flame are often ele-
vated more than mies above the general
level of the luminous ddiscdisoise the faintness of ttheirelc
illumination proves them to be excessively reri
nedlied cloudy incandescent matter in a gaseous
lormtorm

these immense mountains of gas aroarc some-
times formed or elevated in a few minutes and
disappear with the same rapidity thechethey often
alter their location or travel upon the bokrgolarsolar disc
with a velocity of planetary motion

of what materials doesdocs our great central orb
consist are the solar elements of the same
kind as our terrestrial elements these ques-
tions are definitely answered by the spectroscope
this IS an instrument of late invention andosand of
most astonishing powers connecting chemistry
optics and astronomy as branches of one grand
science each rendering important aid to thethiethoan image of light after passing through
a prism in a dark room and didispersedsperspens upon a
white screen or canvass Is calledcalled a 8spectrumectrusecorumtrum
when viewed through a telescope the ispectrumectrus
is noticed to contain not only thothe colorcoloredec ratsrays offlight but also narrow well defined biablablackkanosrioslinesiines
crossing the spectrum at right angles to its
length the positions of these lines vary in the
spectrum according to thether nature of the element
which burning in a flame emits ththeelightlight each
element thus burning or glowing has 1ibsitsts own
peculiar dark lines so situated in the spspectrumeetrumcum
as to didistinguishash itithromfrom all others by this
means each element is identified baltsby its spectrum
hence the spectroscope is an element detector
infinitely superior to any tests before known

the spectroscope combined with the telescope
has been pointed to our great central orb and
the elements of its luminous atmosphere detect-
ed and thus sixteen of thetho solar elements are
proved to be of the same kind as those existing
on thetho earth namely odiumsodium calcicalciumluntluns barium
magnesium iron chromium nickel copper zinc
strontiumlum cadmium cobalt hydrogen manga-
neseresenese aluminum titanium

thetho white hot matter intn the atmosphere of the
star aldebaran also proclaims through the spec-
troscopetroscope its constitution consisting of sodium i

magnesium hydrogen bismuth tellurium anti-mony anti-
mM yaandnd mercury the star sirius containsaxsodium 1 magnesium iron and hydrogen about
sixty other stars have been examined and all
beemseem to have some chemical element known on
earth

another grand question may arise in the minds
of this audience namely Is the sun moving in
space carrying with him his attendant planets
the solution of this questionoh has been eagerly
sought after by manyany eminent astronomers of
this century but their investigations have been
limited to thothe angular movements of thetho stars
having a proper angular motion and from the
average orof these movements to deduce as near
agthe imperfect data will admit the direction
and velocity of thetho sun from the observations
and computations of many able astronomers re-
sults navehave been obtained which approximate each
other and point out one region in the celestial
vaulttault towards which our great luminary seems
to be progressing

it is impossible however from the angular
movement of any particular star to determine
the direction of its actual motion it may be re-
ceding obliquely from us it may be moving at
right angles to our line of vision it may be
moving obliquely towards us while a staretar ap-
parentlypatentlyly at rest may be movinmoving with great velo-
city directly irom us or directly towards us
having no angular velocity

but when angular velocity failsfall the spectro-
scope steps in to our aid this wonderful inspru
ment wilwllwill tell us whether a star is moving to-
wards us or from us and with what absolute
velocity

this alymay be illustrated by sound it a bell
were to be struck every second while moving
away from us atthe rate of nearly 1200 feet per
second its successive beats or soundings would
be heard at intervalsinterval of two seconds fonfor every de
creased rate of the sounding body the intervals
of timotime between each successive sound would be
decreased but still while theretherewaswasvas any reced-
inginsina movement however smallemail of the sounding
bbodyy the intervals between each successive
sound would be greater than one second on nnie
other hand if the bell were approaching us
beating secondsecondsst the intervals of successive
sounds as they fall upon thetho earcar would be less
than one second owing to the constantly diminish-
ing distance when distinct sounds rapidly fol-
low each other they finally generate into oneono
continuous sound called a tone this tonotone0 will be
low or high in proportion to the rapidity of the
successive vibrations

the whistle of carcaricarthenwhen at rest has a
certain tone when in motion from you the tonetongton
or pitch becomes lower in proportion to the in-
creased velocity on the other handhandt when ap-
proachingproaching you its tone becomes higher in pro-
portion to the velocity this may be better un-
derstoodderstood by passengers on two trains approaching
each other on a double trackcrack railroad each hav-
ing

bav-
ing a velocity say of forty miles per hour
while approaching the steam whistle will emit a
tone verrvery high and shrill at the moment of pass-
ingin the tone will navehave lowered down to the same
pitch as when at rest after passing the tone
still falls below its natural state in proportion to
the rate inhi which the two trains separate asunder

it is evident that by carefully experimenting
upon the tones accompanying different velocities
wowe could from the tones aloneilone determine the
absolute velocity of thetho or reces-
sion of a sounding body

aught is transmitted by vibrations or undula-
tions in a very similar manner to that of sound
the variations and intensities of color depend
upon the rapidity andana size of the undulations or
vibrations in the ethereal medium if these un-
dulationsdu or waves be transmitted in space with a
slower movement than the natural velocity of
light9 thee spectroscopep cope aouwould immediatelye a y detect
I1it bby an aalterationration of the ref of I1lightight
in fformingr g the spectrum and a corres ondin-

achange of the dark lines on the 0otherothenor handand iif
the wavesves bo transmit space with a velocity
exceeding the natural velocity theth changes in
the spectrum would be reversed by these
changes the apparent decreased orr increased
velocity can be detected but as light moves
with an invariable velocity all such apparent
fluctuations of the luminous waves must arise
from an increased or decreased velocity affecting
the interval between us andarid the luminous body
for instance when the earth is traveling in its
orbit directly from a star at the rate of nineteen
miles per second the phases of the spectroscope
reveal the fact when traveling at the same

kletrate towardsowadi astarasiara siarstar another feet of phase
reveals the phenomenon when
ly from or towards a star proportional phases
indicate the absolute velocity with walca we may
bo receding or approaching

these curious and most astonishing results will
soon reveal wonders in regard to the motions
directions and velocities of the starry worlds

it matters not how distant thothe luminous body
if it is sufficiently distinct to produce a spectral
image the phases exhibited will ininformformusus wheth-er the interval between us is increasing or dim-
inishinginishing and with what velocity havinga deter-
mined these data it we next observe carefully
the angular velocity arising from the proper
motion we can easily calculate its exact direc-
tion inn sspacebraceace and consequently its absolute velo-
city A few hundred such calculations will
soon reveal the velocity and direction of our own
system the spectroscope will inform us of the
constellations or clusters from which we are re-
ceding

re-
coding and of the clusters towards which we are
moving by an average of greater fluctuations in
its spectral phases than will occur from stars at
or nearly at right angles to our line of motion
thothe spectroscope therefore may be most prop-
erly called not only an element Detdetectoroctor but a

of stellar velocity and direction
future generations by taking the advantage of

our spectroscopic measurements in regard to
velocity and direction among the starry worldsy idsbtagstag Mand comparing them with their 0own similarlartar
measurements will have the requisite data for
determining the direction and magnitude of their
orbitsorbital and the periodic times of their respective
revolutionsrevolutionsl and in someisome cases the intensity of
the forces around which they move thus our
field of knowledge is rapidly enlarging grasping
within its expansive boundaries worlds systems
universes until the mind Is overwhelmed with
the grandeur magnificence and sublimity of the
celestial scenery I1 r
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tueTHE more judge mckeandMcKeans opinion
an natura lizailza iaIs examined the more
ridiculous doesdoea it appear such rulings
give the people a proper estimate of
the legal acquirementsacquirements of those sent out
to this territory as judges there are
but few of our citizens within the con-
fines of utah besides thousands out
side of its limits who will failfall to read
judge mckeandMcKeansKeana 69opinion and the
comments made upon it besides mak-
ing their own comments and it is easy
to imagine what conclusions they will
arrive at respecting it and its auttiauthoror

judge mckean rules that any alien
who either believes or practicedei polpoipoly-
gamy

y
must not be admitted to altizencitizen-

ship because he the said judge can-
not be satisfied that said alien has be-
haved atiatsasaaaaa man of good moral character
attached to the principles of the con-
stitutionution this ruling iaIs founded on
the civil and common law or on either
in the absence any statute of making
it a crime the judge claims to be
honest in thus ruling but do facts war-
rant the public in believing that he
is does an examination of the entire
case admit of any other conclusion than
that his professions of honesty and fair-
ness are a sham and that he is prompt-
ed by low bigotry and a disposition to
persecute in taking the course he has
he says the belief in and practice of
polygamy are condemned by the civil
and common law but argare these prac-
tices the only ones which those lawsjaws
condemn if believing or practicing
anything that was a crime by the civil or
common law disqualifies an alien for
citizenship then how is adultery
fornication seduction abortion foel
cide gambling swindling larceny
robbery murder and the whole cata-
logue of crimes onoeonce known both to the
common and civil laws not excluding9
the old crime of hunting in the kingkings
forestlorest would believing in or practic-
ing anysoy of these great crimes prove that
under the common and civil laws an
alien would be unworthy to babe admitted
to the rights of citizenship if so why
not catechismcatechisecate chibechise applicants upon these
points does not judge mckeandMcKeans fail-
ure to do so show that his pretensions
to morality in refusing mormon
adaris the rights ofor citizencitizenshipsh p are a
transparent sham aud that blhis8 assign-
ed reasonreasonss arbare6 miserable exexcusesauses to
gloss over his ouroutrageous attempt to
exclude melimeu because of their reli-
giousbious faith homnom the rights of citi-
zenship guaranteed by the laws Is not
this the conclusion that every fair
minded man who understands thefhe cir-
cumstancescumstances is forced to would a
truly just man one who was acting
conscientiously in criticisingcriticizingcritic ising the moral
qualifications of aliens before admit-
ting them to the rights of citizenscitizenshiphip
question them on one or two points
and maintain silence on all other pointspoints t
more especially when these latter are
crimes which have statutory law
against them if judge mckean must

rule let us by all means have a rul-
ing against these crimes have we
not a rightaright to demand a ruling from
him upon these why not have a
catechism ruled into existence and
have no one admitted but the truly
wellweli behaved and those whowhosewhoreae conduct
does not conflict with any of those
time honored laws alchwhich our fore-
fathers perforce brought along with
them to this country

now judge be consistent anddaid aveeivegive
Usesthethe catechism
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to have fresh eggs I1inn frfrostyty weather
a large henben producer says that his se-
cret lais to give hlahia hens bones he bayasays
give them bones with meat or without
meat cut up or breakbread the bonesbonea aaas
soon as the family has done with them
and instead of throwing them to the
dogs or in the soap fat kegbeg give them
to your henshena and with the proceeds of
the increased number of eggs you can
buy at the store a better article of soap
than you make thethen you have the
shebashes for your appleappie trees and grapegrapes
vines in addition to bonesbonea but they
are paramount on cold mornings we
give them hot mashes with a small
quantity of cayenne pepper stirred
through it give all the fresh water
they want also plenty of dry dirt to
wallow in keep them well secured
from the eldeidcoldcoid have window lights on
the sunny side and my word for it you
will be rewarded for your trouble

A correspondent of the american
institute farmers club says tell every
man that keeps a cow to give each a
few bubbinsnubbins of corn twice a day for ten
days before calving and there will be
no trouble about her cleaning if
that rule was strictlystrictly adhered to it
would not only save a wonderful
amount of suffering but would sayesave the
lives of hundreds of valuable cows this
ccomingoming spring

A beekeeperBEE rkeeperP writes to the samebamesamebame club
that he hashaa always found the soBO called
moth tratrapsps the greatest curse a bee-
keeper can hitrointroduceduce to hishia apiary
moths he says certainly do congregate
in them and a very little neglect makes
the congregation too large for ordinary
apapiarieslaries to survive it is13 impossible to
keep moth worms from the hive the
moth will lay its eggs upon the alight
ing board and upon the blossoms daily
visited by the bees the eggs stick to
the bee and are carried into the very
centre of the hive the only safety and
the very beat moth trap is to keep the
swarm strong the weak swarm or
abneone without a queen JsIs the one that
falls an eabyeasy prey to the moth the
moveablemoveably comb hive is admirably ad-
apted to keepkeen a swarm strong I1

tueTHE virtues of the carrot are not suff-
iciently known whether for contributing
to the strength and endurance of the
sound horse or the rapid recovery of
the sick one to the healthy they
should be sliced inin chaff half a
bushel will be a fair daily allowance
there is little provender of which the
horse is fonder the following account
of the value of the carrot is not exagger-
ated this root is held in much es-
teem there is none better nor per-
haps so good when first given it iais
slightly diuretic and laxative but as
the horsehorbe becomes accustomed to it
these effects cease to be produced they
improve the state of the skin they
form a good substitute for grass and an
excellent alterative for horses out of
condition to sick and idle horses they
render grain unnecessary they are
beneficial in all chronic diseases con-
nected with breathing and have a
marked influence upon chronic cough
and broken wind they are serviceable
in diseases of the skin and in com-
bination with oats they restore a worn
horse sooner than oats alone 11

THE potato is an exhaustive crop much
foresomore so than is generally supposed it
is not a good practice to raise more
than two crops of potatoes on the same
piece of ground in succession and then
not again for several seasons although
new land does not show the signs of ex-
haustionha as quickly aaas land which has
been cultivated

THOSEtrose persons who take pleasure in
comparing the condition of different
countrcountriesle may be interested bythe fol-
lowing statement of the number of
farms throughout the united states
taken from the returns of thethem late cen
bussus

beginning with thetho smallest there are
0 farms of three acres and under ten

acres of ten acres and under twenty
acres of twenty
fifty acres of fifty acresand under
one hundred acres ofcofoneone hundred
acres and under five hundred acres
of five hundred acres and under one thou-
sand acres and of one thousand acres
and upward the total numbernumber of farms iais

imiafianna nn i

athis residence in Paragoonah febfeh 16 41

johijoniN bormbommbomboro in
stuath wales lay I1 ith I1 irT


