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LECTURESI ON astronomymy

SYBY PROF PRATT

LECTURE SEVENTH
I1Is the sun in motion or at rest is a question fre-

quently asked by the inquisitive mind of man we
have already shown in our former lectures that the
apparent diurnal and annual motions of the sun are
not real but arise from the real motions of the earth
upon its axis and in its orbit so far as we have
been able to extend our observations the planetary
bodies of this system havebave a rotation upon an axis
this seems to be indispensably necessary in order
that different skiessides of0 those bodies may alternately
be exposed to the heatbeat and light of the sun but
the sunbun being the great source of heat and light
does not apparently stand iii need of either heatbeat or
light from any external source and therefore it
would seem altogether unnecessary for it to have a
rotation upon an axis if no beneficial object is per-
ceived to result from a rotation of the sun we might
hebe led to conconcludeclade in the absence of any direct ev-
idencewr nce that the swasun was really quiescent in the cen-
tre odtheof the system I1

dotbat when we examine the sun by the aid of a
I1

telescope we discover upon its disc many large
spots which appear dark and when watched from
day to day they appear to move across the disc
from east to west when first discovered near the
easterneasteriv limb their velocity is very slaw but in
creasescreaser as they approach the middle of their paths
att which place the velocity arrives at its maximum
value after which the velocity gradually decreases
until near the western limb when the spots
pearpeal andaad remain invisible some 12 thenthem
again reappearre appear near the eastern limb describing
the same paths as before

were these appearances produced by dark bodies
intervening between the earth and sunsan having a
motion independent of that luminary then the ve-
locity would be uniform but the variable velocity
observedvedinin the description of their apparent paths
iais preciselyimprecisely the same as it would be if those spots
were a part of the murfasurface ogof the sun itself rotating
upon an axis from west thfe east with such a rota-
tion it is evident that the side of the sun turned
towards the earth would have a movement appa-
rently from east to west while the most distant
hemisphere which is turned from us and conse-
quently invisible would have a motion from west
to east

if these spots appertain to the surface of the sonsen
they will each describe a circle parallel to the suns
equator and if this eIequator were coincident with
the plane of the ecliptic each of these circles would
at all times appear like straight lines on the suns
disc but if the plane of the suns equator be inclin-
ed to the plane of the ecliptic the circles described
by these spotspots will by the effect of perspective
appear elliptic one half of the year these appa-
rent semi ellipses will present their convex sides to-
wards the upper limb of the sun and the other half
odtheof the year their convexity will be presented towards
the lower limb these appearances are produced
by the relative positions of the suns axis to the
earth in different points of its orbit these ellipses
will at certain seasons of the year appear much more
elongated than at other seasons this also depends
upon the relative position of the axis of the sun to

01 the earth in different portions of its orbit
there are two days in a year when the axis of

the sun is at right angles to the line of vision name-
ly the of june and the of december
at these tivotiro periodsperiod the spots on the sun appear to
describe straight lineeline after the of decem-
ber the apparent paths odtheof the spots begin to deviate
fronafrom a straight line the convexity being towards the
north or towards the upper limb of the sun this
deviation from a straight line will continue to in-
crease more and more the I1 oth of march when
ib will attain to its greatest value from the
of miremarchy the curvature of these ellipses will begin
to decrease and continue decreasing until the alth
of juneNine ahem the spots will again apparently de
scrib a straightstraigM line after which they will again
deviate butbutinin a contrary direction the convexity
being towards the southysouth orer in other words towards
the suns lower limbylimb thethae curvature will iincreasenerease
inmore0re and more until the of september when
it will become greatest then again receding until
the of december when their apparent paths
will again be straight lines

thus it will be seen that on the of decem-
ber the earth passes from the northern to the south-
ern sideaide of the plante of the suns equator while a
spot on the suns equator at the same time appears
to ascend from the southern to the northerncorthern side of
the plane of the ecliptic this is called the ascend-
ing nodlenode of the suns equator the heliocentric
longitude of the ascending node is 80 deg 21 roinmin
on the bilth of june the earth passes from the
southern to the northern sideide of the plane of the
suns equator while a spot on that equator appears
to descend from the northern to the southern side
of the plane of the ecliptic this is called the de-
scendingscsr nodsnode of the suns equator and is situated
directly opposite the other node deg further
east the descending node therefore lies deg

belioheliocentriccentric longitude
if the shorter semi axis of these elliptic paths be

accurately measured with a micrometer say ffororinin-
stance when the earthearthsis 90 deg distant from either
of the aforementioned nodes or on the of
march or esth of september it will be an easy
matter to determine from these measurements the
inclinationi of the plane of the suns equator to the
plane of the ecliptic this is found to be about 7 deg
20 min and the period of rotation 25 days 7 hours
and 48 minutes this period does not bring the
same spots in same relative position in regard
to the wasun and earth that they occupied at the com-
mencementmenmentcementement of such period for the earth during

I1 tinsthis period advances in its orbit over a space equal
to about 1 14 part of the whole circumference con-
sequently the sun has to perform more than one
complete rotation before the same spots are brought
round to the sampsame relative positpositionlon that they occu-
pied at the commencement of the period this peri-
od which may be termed the apparent period is
about 2 days longer than the real period of the ro-
tation

the distance around the sun being about
miles a spot on the suns equator must move

with a velvelocity of about miles per hour this is
over 4 times swifter than the earths equator moves
by its rotation the rotation of the sun generates a
centrifugal force at its equator about 161 6 of the cen-
trifugaltri fugal force generated at the equator of the earth
by Usits rotationcn in14 a former lecture we proved
that the centrifugal force at the earths equator is
about 1 29 part of the earth s gravity hence the
centrifugal force at the suns equator is only about
one sixth of this fraction or 1 1734 part odtheof the earths
gravity but in the sixth lecture we proved that the
earthseartha gravity is times less than the suns
gravity therefore the centrifugal force at the
suns equator isisa 1 part of the suns gravity
A body will fallfail at the suns equator about 49

I1

inches inhi a second and if the sun had no rotation it
would fall about 191 9 of an inch further A clock
pendulum which will vibrate seconds here on the
earth would if carriedto the surface of the sun vi-
brate over five times more rapidly that is a pendu-
lum of the same length would make vibrations
at the surface of the sun in theahe same time that it
would make MOO1000 vibrations at the surface of the
earth

if the sunssons velocity should becobecomeme about
times more rapid than it itis at the present bodies

would have no weight at the sun s equator and a
complete rotation would be accomplished in about 229

hours and 46 minutes
it is probable that the sun is not a perfect sphere

ana it would be had it no rotation but its deviation
from the spherical form is very much less than that
of the earth for the centrifugal force of the suns
equatoreauelpatorator comcompared with the force of gravity at his
stirsurfaceflace is times less than the centrifugal force
of theth earths equaequatorter compared with the force of
gravity at its surface therefore the force exerted
to alter the spherical form of the sun is times
less than the force exerted upon the earth to alter
its spherical form hence the form of
the earth is much more oblate than that of the
suns

although the sun is by far the largest body of
our system yet we are comparatively ignorantignorant odtheof the
nature of his vast luminary some haveve supposed
it to be atastavast globe of fire but when viewed
through a telescope as we have already observedvedi
large dark akots are seen upon the suns disc

I1 I1

these spots are of different magnitudes some are
over miles in diameter while others swam
barely visible being not over miles inim diameter
the spots appear to be perfectly dark surrounded
with a border 0or penumbra of a fainter shade
this penumbra is often of the same shape asasi the
central dark spot and frequently embraces several
thousand miles of area or space the shade of the
penumbra wears a uniform aspect throughout its
whole extent sometimes several dark spots of
different sizes are embraced within the limits of the
same penumbrapen umbra the number of spots wis continu-
ally varying sometimes there are none to be seen
sometimes only two or ahme and at other timeslimes
several hundreds daring the last century and a
half more or less spots have been seen every year
but they are far mow numerous some years than
in others

these spots are continually changing their as-
pects this arises from two causes one of which
is real the other only apparent the real changes
may be described as follows

first thetheyyapesae observed to expand or contract in
their dimensions when they first make their ap-
pearancepeape aranceranee the dark nucleus and the penumbra sur-
rounding it are soao small aas to be barely visible
these gradually expand from day to day some with
much greater velocity than others until they attain
to various degrees of magnitude from a thousand
to forty or fifty thousand miles in diameter again
they are observed to contract the sides
approaching until from their smallness they are
rendered invisible that these changes axeare not the
effects of perspective occasioned by the relative po-
sitions of the spots on the surface of the rotating
globe of the sun is demonstrated from the fact
that in the same regions some spots are seen in the
act of enlarging while others are diminishing this
could not happen from a change of their relative po-
sitionssitions for in such cases the relative positions re-
main the same therefore the changes mustmast be real
the time occupied in the expansions and contrac-
tions of these spots follows no regular law some
have been seen to arise and vanish in less than one
day others continue for six weeks butbat it seldom
happens that they continue longer than this though
in some rare ia stancA they have been known to
continue for several months

second it is also observed as a general thing
that when the expansions are gradual the contrac-
tions are also gradual and when they enlarge sud-
denly they diminish suddenly these spots some-
times break in pieces and the fragments recede
from each other with very great velocity the
movements exhibited tyby the expansions contrac-
tions and the receding ofoaththe fragments in case the
spots become broken are carried on upon the
grandest scale A single second of singular meas-
ure upon the suns disc as seen from the earth
would include an extent of miles A circular
spot therefore of this diameter would embrace an
area of about square miles which is the
least space that is distinctly visible on that distant
orb but spots have been observed embracing an
area of about of miles whose diame-
ters were over miles

now such spots have been observed to close up
and disappear in the short space of 2 or 3 weeks
the borders therefore of such spots must approach
each other with a velocity of between one and two
thousandthoasand miles per day sometimes very large
spots have closed up within the short period ofone
day their velocity therefore must have been equal
to or a thousand miresmiles hour

third besides the changes observed in the di-
mensionsmen of the spots themselves it is also observ-
ed that they are not stationerystation itrytry on the suns disc
but travel from one region to another with prodig-
ious velocity as we have already remarked inin re-
gard to the fragments of broken spots receding from
each other in every variety of direction but un-
broken spots instead of moving1 indiscriminately in
all directions seem to follow a more regular law I1in
their movements those onOB each side of the ssunsun s
equator in most instances gradually move to-
wards the nearest pole with a velocity of four or
five thousand miles per day

fourth these spots are subject to numerous
changes of form as well as of magnitude these
forms are constantly changing sometimes being
nearly circular sometimes of an oval shape at
other times presenting a variety of irreirregular9ular fig-
ures the exterior boundary of the penumbra al-
ways presents a appearance instead of
sharp angles and straight lines while the borders

I1

of the dark nucleus assume every variety of shape
when the penumbra is in the act of encroaching
upon the nucleus it sometimes divides the duclenucleusus
into two or more parts and when the nucleus dis-
appears the penumbra remains visible for a short
period and then vanishes

these spots do not appear on all parts of the
globe of the sun but are limited generally speak-
ing to a oneione extending from 30 deg to 40 deg
each side of his equator spots are rarely seen be-
yond these limits in the polar regions they are
never seen the equatorial belt or zone is less fre-
quently visited by these spots than the adjacent
zones situated a few degrees to the north and south
of the equator the zone in the northern hemis-
phere comprisedcom prized between the and de-
grees is the most fertile in the production of spots

their numbers and magnitudes being greater than
in the southern hemisphere

another circumstance worthy of remark is the
arrangement of these spots it is observed that
when the spots are numerous they frequently ar-
range themselves in belts or zones parallel to the
dans equator

we will next explain the apparent changes which
these spots exhibit arising from the rotation of the
sun if a large well defined spot hebe observed
throughout its passage across the suns disc it will
exhibit the following phases

first when it is inin the centre of the disc or inin
the middle of its path the whole encircling penum-
brab a and the central dark nucleus will be distinctly
visible

second as the spot approaches the western limb
the penumbra on the side nearest to the eeyey e of the
observer will gradually become more and more nar-
row in the direction of the line of vision while the
penumbra on the opposite sideaide of the nucleus from
the eye will apparently grow broader and broader
at length as the spot arrives near the western limb
the eastern part of the penumbra as well as the
dark spot entirely disappears while the western or
more distant portion of the penumbra still remainsremains
visible until searnear the time of its pissingpassing the edge
of the limb I1

third after the spot is taararidriedd louvon the IDlopP
cosite and invisible hemisphere by the suns rota-
tion it will appealrereappear near the edge of the eastern
limb in this position the eastern portion of the pe-
numbra will be seen first then the dark nucleus
then the narrow portion of thewthe westernestem or nearest
side of the penumbra which as the spot approach-
es the middle ofef its path will widen out and at
length when it has gained aboutaboid the same relative
position it had at the commencement of the observa-
tion it will again exhibit nearly the same appear-
ance these are not real changes but apparent
arising wholly from the effectseffect of perspective ev-
ery spot which crosses the suns disc is observed to
piepresentsent the same aspects so that the law isis ascer-
tained to be universal I1

these apparent changes can perhaps be more
clearly perceived if we picture to ourselves an ar-
tificial globe suspended over our headsbeads with holesboles
or pits in its surface with shelvingelvingah sides and black
bottobottomsmr as the globe is made to rotate so that the
upper sursurfaceface shall move frothfrom west to east it is
evident that the under surface will move from east
tolowestwest when one of these pits is directly on ththe
underlinder side the shelving sides surrounding the pit
will represent the penumbra and the dark bottom
of the hole will represent the black nucleus As
this artificial globe slowly rotates the hole and
shelving sides as they are brought near the western
side will exhibit the same aspects as the solar spots
already described the shelving side next the eye
will be lost sight of first then the bottom of the
hole and then the most distant shelving side sim-
ilarI1 but opposite phenomena would happen as the
spot reappearsappearsre on the eastern limb

from a careful and attentive consideration of all
the observed phenomena relating to the sanasun is
geots to their forms magnitudes and motions both
apparent and real we are almost irresistibly led to
the conclusion that the great body of the sun mainmain-
ly consists of a dark mass of a similar nature tothat
of the earth and other planetary bodies that this
opaque mass is surrounded by two atmospheres

several thousand miles in depth that the lower 0onene
nextto the opaque globe of the sun is transparent

I1

within the upper stiastratum of which floats innu-
merable clouds the thickness of the cloudy stra-
tumum beingeing greaterer orOF lessss 1inn proportionion to tthee vati-
ous

vari-
ous degreesde ees of densitydens eexisting in the layers of
which it is composed thathat the loftier or exterior aej

J

mo sphere consists of a self luminous ret
I1 cent gas radiating light and heat to the surround
1mging worlds I1 1

on this theory the dark mass of tbthee sun isis pro 1

i from the destructive influence of the heating i1

power of its upper atmosphere by the inter bention i

of ththee cloudy stratum which serves as a kind of
shield or veil but what are these dark spotsspot
and what is the encircling penumbra which sur- i

rounds them according to this theory the dark I1I1

spots are portions odtheof the surface of the larkdark globe i

beneath seen through the openings occasionally i

formed in the luminous and cloudy stratabenat pe
are the dark clouds which layjay beneathhth e I1

shining fluid or nearer the body of the smsin the lu j

minousminous fluid being driven aside the clouds below I1

reflect a portion odthe light which they receive axom
the shining fluid above these openings are form-
ed

I1

from some unknown force below the jepth
of these atmospheric openings have been
abely ascertained by taking the angular measure 1

merits of the sides when near the eastern erwestor west
ern limb at which time the most distant lions
odtheof the penumbra appear broader in conseconsequenceque ice of
their planes being nearly at right angles to thetb line
of vision this therefore isis the most favorat e po-
sition for taking their angular measurements the
depth is thus ascertained to be from 2000 to

1

mitesmiles

besides these openings in the luminous and
cloudy strata there are other spots which have a
brighter aspect than the surrounding medium these
apparently exist in the form of immense waves or
ridges in the lumiluminous regions of the exterior at-
mospherempmo spherehere these ridges are more distinctly seen
towards the eastern or western margin of theidie sun
when they are brought by the suns rotation across
the central portions of the disc they uniformly dis-
appear and remain invisible for 4 orear 5 days this
is what would naturally take place admitting that
they are waves or ridges for such elevations would
from their position relative to the line of vision bob
seen when near the edges olof the disc but when
near the middle of their path or in front they
would be foreshortened and consequently disappear
these immense ridges are principally confined like
the dark spots to a zone extending about 40 deg
each side of the suns equator they are seldom seedsea
at a greater distance some of those irimmense
waves extend over a space equal to miles
others are smaller they are frequently changing
their form and also their position

it has also been observed that those parts of the
suns disc where no spots exist do not echiexhibitbit a uni-
form brightness but present to the eye a surface
finely dotted with minute black pores which are isii
a constant state of change as if the luminous me-
dium were intermixed or floating within the trans-
parent non luminous atmosphere in vast sheetsets 0or
columns of flame resembling the sheets or columns
of our northern lights it is evident that such col-
umns streamingamina forth in lines perpendicular to the
surfacesurfaceI1 would present the appearance of a finelyfinecy
mottled surface of darkness and brightness the
spaces intervening between the vast columns of

evidently appear dark and as these
great sheets of flame are constantly dartingcarting up in
new places and vacating their former positions such
a condition of things would exhibit a constant
change in the position of the dark dots or pores
if an observer could be placed a few thothousand I1

miles aboaboveie the surface of the earth in our northernnortheerl
regions and look down upon the northern lighlightsh t
darting upwards from the earths surface through11

the atmosphere they would probably behold in
miniature a faint resemblance of some of the grandigran
phenomena displayed upon the suns surface

the spots the immense ridges the variegatedvariegated
ar mottled appearance af the general surface the
vast changes to which they are all subject illhi form
inin magnitude and in position the occasional
breaking to pieces of large spots and the prodigiousp
velocity odtheof the fragments as they recede from bajeachji
other the proper and more regular motions of tletie
spots themselves as they move upon the surfie
towards their respective nearest poles all indicindicate
the operation of sudden and tremendous forcestforces e-
ither originated by the solid body of the s
itself or generated within his atmospheres hoy
inconceivably powerfulpowersul must be those forces which
can burst asunder the great oceanocean of clouds aida
lights surrounding that vast orb which can roll
aside the billowy deep and expose the immenoe
foundationsi on which it rests extending over a
area of of square miles how ttrifmust be the force which can roll up ti e
surface of that luminous ocean to the height of se
oraleral hundred miles above its mean level forming ini n

immenseimmense wave aoff light extending severityseventy or beigh y
thousand miles in length Ilowilow grand and roama r

ent must be the scenery to behold the cashin r
I1

surging
1

whirling movements of these immense 4il
evovationsevata ions as they roll in awful mamajestyjesty around tteti e
circumcircumferenceflarence of that shining globular ocean afpff
light i

whatever these forces may be it is evident taht
they are connected in some way with the rotationrotation
of the sun upon its axis this is indicated by the tentan
dency which the spots have to arrange themselves
in zones parallel to the equator

but what are these forcesforcest1 we are nottnot aware
that any philosopher has ever attempted to ansanswerer
this question we will venture to offer a fewdevir con-
jecturesjecje tures or speculations upon this subject not how-
ever without diffidence knowingknowin ghowhow liable we tire
to be mistaken when we venture beyond the limits
of demonstration it isis known that heat light and
electricity are evolved in a greater or less degree
by chemical oppoperationsrations now these agents dolbt i

less do exist in a latent state in greater or jess
quantities in connection with all the materialsmateria4

I1
of

which the great globe of the sun consists leafonreason-
ingvt from analogy we can with propriety suppose
that there are great chemical operations taking place
among the suns materials as well as among the
materials of our globe icsoif so heat light and elec-
tricity would necessarily be set free now let us
suppose that the materials in the suns equatorial re-
gions are more favorably situated for great chemi-
cal changes than elsewhere it is evident that those
regions would be raised to a higher temperatemperatureturp
and the atmosphere immediately in contact wit
the surface would partake of this temperature ariaana
becoming specifically lighter would arise this up i

per or ascending current a velocity
proportionalproportionil to its relative temperature endcrid the
rushing in of colder currents from the polar re-
gions odtheof the solar orb would have the same propor-
tional velocity the exterior atmosphere being much
lighter than the interior would exhibit farfar greater
changes and displacements all these currents
would be modified more or less by the suns rota-
tion producing phenomena very similar to that 01
our trade winds the upper currents of the densedeus
ttransparentransparent atmosphere would necessarily be 1mim i

dined towards the solar poles and in their res 1

sion thither they would be subject to many
eions which no doubt would frequently burst asun-
der the clouds and luminous atmosphere bove
through which we could gaze upon the dark body
of the sun beneath as the iniimmensemense wave rushes
towards the poles successive portions of the luram
ous fluid above is flung aside which will account
for the progressive movement of the spots
the nearest polesand which will also account dorthofor h
vast ridges or elevationselevationsandand depressionsdepressionscobbaasend
Mmoreoverort over the electric fluid set free by chemicalpw
orationserat ions would be conveyed or conducted to oth

higher regions where it would stream forth ip
sheets of flame or columns with greater or less inin

constantly varying their positions pro du
cing all the phenomena already describedibea and aaac-
counting for the lack of uniform brightness onon thelire
suns surface

these conjectures are merely thrown out beforebedfore
this audience though by no means matured Hhy-
potheses

11
po theses artare frequently useful when mad e steppingstep pil
storiesstones to truth butibut neverever should be received as
truth only when supported byoy a vast collection ofoi

facts
some perhaps may be inclined to supposesuppose uiethe

sun in a much higher state ofprogression than tineklie

earth they may suppose it sanctified andana

fied and that itsik now occupies a place among the
celestialcelestial order of worlds and that the robe of light
whichchich it now wears is nothing more nor less than
a cloud of celestial light and glory from the presence
of0 thee lordor bee aliisais as it may it does not inval-
idate the theory of its beingbein still governed by laws
of heat light and elecelectricityicicy A glorified clestialcelestial
body is still under thee dominion of laws though
such laws in some respects may differ from the
laws governing worlds of a lower order if we were
certain that the sun was a redeemed glorified world
thinthis should not prevent us from endeavoring to
search out as far as possible every law connected
with his physical constitution or with the various
phenomena observed indeed such knowledge
instead of being an obstacle in our way should in-
spirespire us with a still more ardentaident desire to search out
the more glorious works of that almighty being
who governs and controls all of his creations bybv
laws of his own prescription

the actual amount of heat radiated from the sun s
surface may be estimated approximately by expos-
ing given surfaces of material bodies to the vertical
action of the sun s rays the intensity of heat va-
ries inversely as the square of the distance and
by making the calculations founded upon this law
we find thathat the heat at the suns surface must be
about times greater than at the distance of
thehie earth now by observing with a thermometer
the suns in a iven time for
instance one second on surfaces exposed vertically
acisto his rays and multiplying this by the pro-
duct will be the intensity of heat at the suns sur-
face again by multiplying the superficial area of
tbthetans sunsns surface intointa its temperature the product
will be equal to the total amount of heat radiated
from that body in one second thiethit is found tobe suf-
ficient to melt cubical miles of solid ice
every second in other words if all the waters of
our lakes and oceans were frozen into solid ice and
thrown into the sun it would be melted in one sec q
ond and intheifthe same amountof ice should be thrown
into the sun every second the amount of heat which
is radiated into the surrounding spaces would be
sufficient to these masses without inthe least
diminishing hishii temperature

intheif the total amount ofheat radiated from the sun
in one second be multiplied by the number of sec-
onds in years the product will be the total
amount of heat which has escaped from that lumin-
ous body since it first shone upon man atit how is
this vast amount of heat supplied r this isia a ques-
tion not easily answered if it existed isin a latent
state in the materials of the sun there must have
been very great chemical changes to have set such
an immense quantity free it is evident also if
heathat consist of particles radiated into the surround-
ing spaces that the heat of the sun must be sensi-
bly diminished or in other words that the sun must
have cooled in proportion to the amount of heatbeat es-
caped

Iteremarksmarks on animalculesAnimalcules
these creatures the smallest with which we are

acquainted are called animalculesanimalcules of infusion they
are thus named because they are produced in infusions
and are such diminutive animals for their produc-
tion I1nothing more is required than to pour water on
any animal or vegetable substance and let this infu-
sionsion stand four or five days in a moderalmoderatelyI1 wwarmrm
room when a species of fermentation will metake plplacea e
in the liquor 5 a slimy substance will grow over it
and an immense multitude of these animalculesanimal cules visible
only by means of the ma- imagnifyingn aying glass wwillill be found
in the fluid

theyney may be obtained from different vegetable
substances s5 but from some more from others less
of the numerous infusions however with which ex-
perimentsperi ments have been made none have afforded such
multitudes as thyme if you put as much thyme as
may be taken up between the ends of the thumb and
two fingers into a wine glass fill the glass with pure
water and let it stand for four days you will be truly
astonished when you look at a drop of it through the
microscope millions of animalculesanimal cules swim about and
the celerity of their motion is so great that it makes
the eye almost giddy

the usual form ofof the animalculesanimal cules when at rest
aappears to be spherical or a little longish or egg
shaped

pey
zip when they are in motion their bodies are

more or less elongated accordingly as they swimswim
about with more or less celerity some are seen
dartingI1 tin alongalong with great swiftness the figure of which
isaneanearlyariyriy linear or resembling that of a small worm
nothing can be conceived more lively the bustle of
a nest of ants or swarm of gnats is sluggishness to it
they dart in all directions like an arrow from a bow
across the field of the microscope inin straightstraistraightfht lines
when their bodies are drawn out greattgreatly in length

sometimes they conceal themselves under the slime
of the liquor as if they were seeking their nutriment
there then they reappear swimswimmingmdginin variousvarious di-
rectionsrec ions and dexterously passing each other when
they meet sometimes they draw their bodies up
together in a spherical form and then stretch them out
again in the same manner as a leech now they
appear to dive down to the bottom of the drop as
on
apgearonlyyI1 their hinder parts are visible presently they
spin round like a totop WwithI1ith incredible velocity when
oneff these animaanimalanimalculesRcculeses has entangled hiihimselfself in a
particler c e 0of sslimeime it is pleasing to see how he whirls
himself round withwithie jf in order to extricate himself
it Weis equallyqually pleasingpleading to observe the motions which
they makemake with the head or fore end when they
give themselvesvea a spring to dart forward they fafre-
quently turn the head quickly on one side as if they
were biting litat something and swim forward with the
head in this oblique direction

curious readers will ask how big the largest of
these animalculesanimal cules may be an idea of their size
may be given by observing that uupwards

alt
wards of of

the largest may be contained in mee space occupied
by oneon of the smallest grains of sand A little mite
isis to one of these animalculesanimal cules much the same as tthehe
turkey is to the sparrow

the longevity of these animalculesanimal cules cannom easily
tieb e ascertained those that we contemplate undertinder
the microscope do not die a natural death but are
destroyed by the evaporation of the fluid which
leaves thousands of their dead bodies on the glass
side in the shape of little scarcely perceptible dust
it is observable that in an irdinfusion that has stood a
week or more they become smaller and at length
seem to disappear whether however these smaller
animalculesanimal cules are the same which have gradually di-
minishedmini shed in size or whether they are a more didiminu-
tive

eimunimu
ti speciesdecies which at last remains cannot be ascer-
tainedt Ameamerican repertory

IRA AMES
FmannerANNER and currier would inform the citizensrJL of deseret that he is now locating his tanne-
ry in G S L city ward one block south of
the bath house

having served a regular apprenticeshipenship in the
state of vermont and carried on businessba siness quite ex-
tensivelyten in clinton co N Y he flutters himself that
he will be able to give satisfaction to all those who
will patronize him with their beef hides and tan
bark liehe expects to commence operating in the
business about the first of march he will give the
highest price for beef hides horse hides calf
skins sheep skins ac A cook stove and a yoke
of oxen will be given in exchange for tan bark
and you sawyers that have green logs at your mills
hew off the bark and save it for it willditl be better
than the california gold dust to exchange for leath-
er next fellfall pine and hemlock bark is the right
kind mara

I1 MRS D E ARMSTRONG
dress maker and straw bonnetMMILLINERmaker respectfully solicits the patronage 0of

the ladies of tthishis city and vicinity hoping by strict
attention to business to give that satisfaction which
she will endeavor to merit

ladies own materials made up on the shortest no-
tice

residence ward opposite the N W corner
of the old fort

NOTICE

WEWE WISH to inform the citizens of utah gen-
erally that we axeare going into the business

of manufacturing nails and wish to purchase all the
old wrought and cast iron we can for which we
will pay a liberal price either in nails or apply the
same on tithing

feba BURR FROST CO

HAIR HAIR
1 BUSHELS HAIR wanted immediately001 at the public works the brethren who
are killing their hogs will confer a favor by savsavinging
all the hair and bristlesbristle andsand bring the same to the
public works for which they will be allowed a fair
price on their tithing

feba D H WELLS suptbupt P W

I1

FURS FURS FURS I1

I1

ttoepheHE citizens preere respectfully invited
JL to give their attention to this important branch

of home produce by which they can procure
their merchandizemerchandisedize and save their means within
themselves the subscriber will pay a liberal price
for beaver otter martin fox wolf and mini
furs in goods at the lowest rates

he wishes to transport the furs to the states in
eichange for goods his profit being on the goods
and not on the furs and those who will thus
take an interest in this only commodity of exporta-
tion are requested to bring the fox skins whole
having been triedried on a board or stuffed the
wolves having been ripped and well stretched if
the citicitizens of this territory will attend to this
source of wealth they can pay their taxes with the
bounty and obtain their merchandise

2 am THOMAS S WILLIAMS
I1
I1

TURNING
N ALL its varieties inin wood and ironiron done toI1INorder at my shop on west temple street next

door south of judge rhoads dwelling also cabinet
ware made to order the patronage of the dubb
will be thankfully received I1

novle JAMES BIRD

PAILNAIL manufactory
ALLLL kindshinds of wrought nails scissors pocket

knives aridaad razors made to order at my shop
one door south of JS E reeseskeeses store

ALSO guns repaired and all kinds of jobbing
done at short notice public patronage isis solicited
by novle ahl WALKER

LEATHER GROCERY FINDING STORE
I1 raheTHE undersignerundersignedunder signed one door north of J E
t L reese would respectfully invite the attentionof the people of tinsthis city and vicinity to his com-
plete and well selected stock of goods

consisting IV PART OF
leather of every variety saddlers and shoemakshoe mak
ers findings bootscots and shoes hats and caps
groceries of every description summerlandsumsummermerandand winterclothing tin ware axes best ohio patent onone
set of circular saws with shafts attached which
will be sold as cheap if not cheaper than at any
other store inin the city

the ladies inin particular are invited to examine
my stock of ladies and misses SHOES comprising
every variety of jenny lind slippers buskinsbaskinsBuskins gaiterbersandsandand half gaiters

taei undersignedundersignerundersigned by strict attention to business
and the of his goodssuperiority hopes to receive a
liberal sharekhare of the patronage ofthe community

0 H COGSWELL
TO THE CITIZENS OF DESERET

THEtantsHE undersignedundersignerundersigned wishes to inform the inhabit
ants of this territory that his splendid stock

ofgoods have arrived and areaie now ready for inspec-tion at his new store where he invites all his friends
to come and examineexamine I1

the stock consists of tea sugar salarabalara
raisins currants figs candies nutmegsNut megs

spices olive oil lemon syrup pickles mustard
pepper salt hardware stationery
domesticsdomestico Shirtings printed calicoesCalicoes de lameslaines
orleans clothsclaths Alp accas shawls ribbons arti
ficialafici als gloves stockings pins needles kersey
meres jeans together with every variety which
are suitable for this country

this stock of goods has been selected with the
greatest care and are the most suitable for this
market

the subscriber wishes to inform his friends that
it isis his intention to extend his business as fast as liehe
can make arrangements to every settlement in thisterritory to accommodate the brethren he there
fore depends on them patronizing him especially as
his goods will be as low as any other inin this tern
tory all that he makes he intends to spend with
ts people and inin building up this territoryhis goods are marked inin plain figures and but
one price isis known inin his establishment

T S WILLIAMS
N B butter eggs cheese beef cattle andfurs taken inin exchange for goods
nov IS15 1 tf I1

MATCHES
At CONSTANT SUPPLY of matches of supeA biornor quality kept on hand for which produce

will be taken inin exchange by
novle tf A
residence inin ward

A

SURGEONS DENTIST grateful to his patrons
and friends for the last eleven years favors

solicits a continuance of their kindness and the
patronage odtheof the citizens odtheofthe valleys of ephraim
in general his charges are strictly moderate and
satisfaction is warranted to be given inin all operations
performed by him novle tf

WHY DONT YYOUOU
PATRONIZE home manufacture we have
JL justjast received from utah valley wood
bread bowls of all sizes also butterbutler ladles
washtubsWash tubs ac for sale low by

fabso SW SJ ERE RM11

WANTED

akI1 MAN acquainted with the manufacture of
A combs who has necessary tools for operation
for further particulars enquire of

Z
feba atf ward G S L city

PARENT SCHOOL

rrepheHE THIRD TERM of the parent school of
L deseret university commenced on monday

oct 27 inin the widward
1

school house where an
opportunity now offers for persons to qualify them-
selves for teachersteachersinin common schools or for im-
provementpro inin the educational branches which render
the duties of liap pleasing the terms are for the
common branches 5 00 one halfinhalf in advance I1

professor pratt having been engaged to assist inthe services of the schschool0 ol01 astronomy mathemat-
ics

t

algebra ac will be taught As the house isis
not calculatedcalco for more than 7515 pror scholarsscholar
early attention will secure a privilege for those who
may wish to improve inin knowledge

ORSON SPENCER chancellor
G S L city W W PHELPS reg

DESERET TANNERY
C rn PER CORD for pine bark will15 500 you bring us a few cords we

want at least 50 cords by the end of june but we
want a portion now your boots and shoes will 1

1

come right convenient inin a few months aand you
will not feel the paying for them isyouifyou take a day I1

or two now when you cant farm go to any of
the nullsmills with your wagon box and bark for them

I1
it will be as easy as getting wood try it once

we want a quantity of lime also andabd dont forget
the oil we want hay oats wheat flour butter
cheese eggs and other necessaries for family use
suchsuch as beef and pork

we wish to raise one hundred dollars to send
east forfar articles WPwe need we hope that those
who know themselves indebted will call in a few
days and pay us so that we may not be hindered

feba ALLEN

LAT 40 454 44 LON 26 34

DESERET NEWS
other saturday at five doldolanlars I1

per annum payable inin advance
single copy 25 cents
papers delivered at the post office which will be

open each sabbath from 12 to I1 p in

TERMS OF advertisingNG
for a square of I1100 lines or less insertiontion 1 50
each subsequent insertion 50

FOUND ANDND LOST
I1

found and lost articles from I1 to 3 lines inserted
oncenee I1 25 eta

GENTSAGENTS j
1

city bishops for their respective wards
north weber LEWIS HARDYHARDT
ogden city brownsvilleBrownsville ISAAC CLARK
agdens hole LEMUEL MALORY

gaysays wardwani wm KAY

north cottonwood LYMAN HINMAN

rah erry settlementSeitU ment A B CHERRY
JOHN STOKER

JOHN
south IGHT
big cottonwood LEE
little cottonwood r AS RICHARDS
mill creek MILLER
west jordan HARKER
evansville utah valley bishorBISHOP EVANS
american fork bishop L E harrington
battle creek and pleasant grove G S CLARKCLARE
provo city ISAAC
Springspringvilleville and spanish fork AARON t

payson JAsJAMES PACE
Summit creek B F JOHNSON

salt creek T B FOOTE

manti city san pete co NELSON

fillmore city millard co ANSON CALL
parowancarowan city iron co JAMES LEWIS I1
coal creek hr
santa clara and rio virgin

settlements boarj D arx
los angelos WM CROSBY

I1

by authority
AN ACT

INT N relation to marks and brands
X SEC 1 be it enacted byy the governor and
legislative assembly of the territory of utah that
theee general office for recording marks and brands
shall be kept at the seat of government and the
recorder cherof shall be elected by the legislative
assembly and his term of office shall be four years
and until his susuccessorcressor is elected and qualified

SEC 2 there shall also be an auxiliaryAuxilliary re-
corders office in every other county in this terr-
itory the duties of which are hereherebyby devolved upon
the county clerks of their respective counties

sizeSEC 3 it shall be the ddutyuty odtheof the recorder at
the seat of government to keep a fair and faithful
record of all marks and brands in a book suitable
forr the ppurposepusposeose which shall be free for the inspec-
tion of all persons interested said record shall
sshow0 thee name of each owner of the mark or brand
so recorded together with their place of residence
and it shall be his duty to define and designate the
particular mark or brand to be used by each indi-
vidual applying

SEC 4 it shall be the duty of the recorder to
consult the conveniencecon of each person applying for
a mark or brand provided the mark or brand so
applied for has not previously been given or record-
ed to some other person and to furnish to any per-
son desiring it a certificate of his or her brand
provided also ifaif a character is wanted for a brand
for which there isis no type the person applying

shall pay the extra expense thereof
SEC 5 it shall be the duty of the general re-

corder to furnish printed copies of all marlig or
brands to the clerks of the different counties
where such auxillia ry office is established to the
amount that shall be applied and paid for at the
rate of twenty five cents for each printed sheet so
printed of common writing paper printed on four
sides

SEC 6 whenever artyany person wishing to ob-
tain a recorded mark or brand application
shall be made to the general recorders office at
the seat of government and if said applicant re-
sides in any other county than the one in which the
seat of government is located said application
shall be made to the Auxillia ry office in said coun-
ty and it shall be the duty of the clerk of the coun-
ty court in such county to report said application
if there shall be any on hand once a month to the
general recorder s office and when said mark or
brand is received to make an entry thereof in a
book suitable for the purpose to be kept in his of-
fice free to the inspection of all persons interested
and upon the reception of a certificate of a brand
to deliver the same to the said applicant he shall
also keep free to the inspection of all persons a
copy of all the marks and brands recorded in the
territory which shall be furnished him by the
jeneral recorder copies of all the recorded
marks and brands shall be furnished said county
clerks or upon the completion of every succeedingsucceedsucceedingin9
sheet

I1 SEC 7 any person finding eattle or any animanim-
als having recorded marks or brands inin any en-
closure or therother0 place where they may be doing
damageg shallhall immediately secure and take good
care of the same and search diligently for the
owner thereof and restore the animal or animals to
sasaidid owner if the same can be found and the owner
shallhall be liable for all reasonable costs and damagesdamage
and iif said owner cannot be foundf after diligent
search said animal or animals may be driven to
the stray pounds

SSECacs 8 it shall be the duty of every person selling
or disposing of any animalammal having a recorded brand
to reverse the same on said animal but if any per-
son shall alter or deface any recorded brand on any
animal or place or cause to be placed his own or
other brand on any animal not belonging to said
individuals any person so offending shall be sub-
ject to any or all the penalties of this abet together
with further punishments applicable to feloniousfelone ous
0offffencesances at the discretion of the court having juris-
diction

SECseca 9 whenever any animal or animals having
recorded brands are put into the stray pound it
shall be the duty of the overseer or keeper of the
stray pound to use due diligence to ascertain the
owner or owners ofsaid stock both by Tofereferenceronce to
the record ofbrands and otherwise and to notify the
owner or owners of the same if known otor publish
the same with the marks or brands inin four public
places inin the county or some newspaper having
general circulation inin said county within three days
from the time said stock are put inin the pound

SEC 10 it shall be the duty of the pound
keepers and it isis also required of all public offi-
cers of the territory inin their respective counties or
precincts to examineexamine all trains and droves of cattle
passing through their respective counties and if
they shall find any such animal or animals having
recorded brands which said brands do not belong
to the individual purporting to own said animal
or animals and the same has not been reversed
thereon to take the said animal or animals into
their custody as stolen property and advertiseadvertadvertiieize the
owner of said band thereof who shall be liable for
all expense and damage so incurred if it shall ap-
pearP ar that he has disposed of said animal or animals
wwithouthout reversing his brand

SEC 11 the clerks of the auxiliaryAuxillia ry offices
inin their respective counties shall receive and for-
ward a fee of fifty cents to the general recorder
for each mark or brand applied for as also twenty
five cents for each sheet of copies of pprintedhinted brands
required and he may receive the sum of twenty
five cents for his own fee for every brand applied
for through his office which shall be inin full for his
services

SECsc 12 the brands now recorded and hereaf-
ter lreto bee recordedcorded shall be arranged for distribution
to the several counties under the head oftheir sev-
eral counties sa that all marks and brands owned
inin one county shall be classed together distinguish-
ing at the head of each list the name of the county
inm which they belong

SEC 13 the pound keepers inin their respective
counties shall gather up all earlys thereinthervin and af-
ter complying with the requirements of this act in
relation to seeking diligently for the owner shall
take a true description of and value each re-
maining inin his custody and after advertising the
same as hherein required devote all such estrayaes trays or
the proceeds arising from the sales thereof to the
benefit of the emigrating fund the company of
which shall pay over the appraised value of such
estraya to the owner of said estrayaestrays if found aftelaate
deducting all expenses and reasonable charges inin-
curredcu ired I1 k I1 I1

SEC 14 any officer or individual violating any
provision of this act shall be liable to a penalty otof
notices than one dollar nor exceeding one thous-
and dollars at the discretion of the court having jju-
risdiction

u
ris thereof

SEC 15 all acts and parts of acts heretofore
passed inin relation to marks and brands are hereby
repealed provided marks and brands heretofore
recorded shall be and remain valid

SEC 16 nothing herein shall be so construed
as to interfere with peaceable animals running on
their accustomed range unless they are known to be

ayi irrespective of any mark or brand
W RICHARDS

president of the council
I1 W W PHELPS

speaker of the house of representatives
BRIGHAM YOUNG

governor of utah territory
approved march 1 1852 9 1

1


