172

£

. LAW OF PLME:&R M'ILTIDH
ngamvnun BY PR i

m ORSON PRATT.

To 'm: EDITOR OF THE D!fsr.n:'-r Ntwm—' o
De.r Sits i—Permit me to annnunce iﬂ lhn wm:ld, thruugh
:mIr ﬂlll.ll.bl*‘ paper, an qt.runnmlcll r'lsmverr, made by
me on l.l,w eltuenﬂ: day of November, 1864, 1 nlmdﬂ
a law ;ﬂamtnﬁ planctary rotation. Telescopic observa-
tion reveals to us the fact that many of the bodies of the
solar syste, not only have a progressive veloeity In thelr,
orbits, but a rotalive mﬂlnn npon their axes. Ilerrtofore,
the only means unuwu to m:-pnﬂmen, by which to deter-
mine ghe exact perlodof a planet’s rotation, has been a
eareful observation or the movements of spots upon its
surface. For instance, spuu are dlscerned on the eastern
limb of a planet’s disc, nhlch, instead of . remaining sta-
t:un;r;',, sradually move across the disc in a westerly
direetion, diupppﬂ for a few hours at the western limb,
and :.gniu resappear in thelr former position on the eastern
limb. huia‘npau are believed to be portions of the sur-
face of a planet darker than the adjacent parts, and car-
ried around by a rotation of the planet on its own axis
from west to east. -

. Byrsuch qhmn ation, the ‘pﬂ'ﬁﬂd of the rolation of the
punar.uun has been determined to be 24h. 37m. 238s.
mean solar tme; Jupiter’s periody, 9h. S54m. 12s.; and
Saturn’s period, 10h. 29m. 17s. Mercury and Venus are
situated so uear the sun that it 1s extremely difficult to
distinetly discern spots upon thelr surtaces. It Is believed,
however, by sume astronomers that their observations
are sufliciently exact to assign to Mercury a rotative pe-

riod of about 24h. Sm., and to Venus a period of 23h. 21m.
218, It Is stil) maintalned by some emineut observers
that there Is a small degree of uncertainty remaining as
to the rotative periods of Mercury and YVenus. Uranus is
supposed by some observers to rotate on its axis in Oh.
30mi.; but this planet is so far distant from us that it is
renerally belleved that the present powers of the Lelescope
are ingapable of revealing any spots upen s surface sufli-
ciently distiuct te’ determine whether it has a rotation or
not. Whether the Jasterolds and the planet Neptune ro-
tate, the astronomical instruments of the present day are
uiterly Inadequate to determine.,

Do all the planets of the solar system rotate? Obser-
vatlon has, ag vet, been entirely unable to answer this
question. It Is supposed from analogy fhat rotation Is as
extended In its operations as the progrossive motlons of
planets in their orbits—that every planet turns upon Its
axig, producing the agreeable alternations of light and
darkness, day and night.  But how to demonstrate this
enalogical supposition—how to sscertaln the perlods of
rptation of such planets as are beyond the reach of obser-
vation, has Deen a problem unsolved by the astromomical
world.

Many eminent and dm.inmm astronomers have
eagerly sought after some law, connecting the rotative
periods of the planets with some known data of the solar
syslem, such as their distances from the sun—their orbitu-
al veloeities—their masses, &c.j but all thelr labprious re-
searches to develope such law bave not been crowned with
snccess—the law of planetary rotation has eluded their
grasp.

_Firmly belleving, from my early youths that the diur-
nal periods of the planets were the results of some hidden
law, I have endeavored, at different times, to discover the
fame, 50 as to determine the perioda of rotation by calcu-
latlon instead of observation. After many fruitless re-
scarches in regard to the original caunses of planetafy mo-
tion, T was led by the Indications of certain hypotheses to
seek for the law of rotation connected with the masses
and diamweters of the planets, or, in other words, with
their densities, These investigations resulted in the de-
velopment of the following beautiful law:—

THE CUBE ROOTS OF THE DENSITIES OF THE
PLANET
PERLODS OF ROTATION;

Or, which amounts to the same thing—THE SQUARES
OF THE CUBE ROOTS OF THE DENSITIES OF THE
PLANETS ARE AS THEIR PERIODS OF ROTATION..

But as the densities of globes are proportional to their
‘masses ar quantities of mattery, divided by their volmmnes
ar by the cubes of thelr diameters, it follows that the ro-
tatlon of the planets, considered as spheres, I8 proportional
to their masses and diameters, The ,aw, therefore, may
be expreesed in terms of the masses and diameters, as
follows:— (o

THE SQUARES OF THE CUBE ROOTS OF' THE
MASSES OF THE PLANETS DIVIDED BY THE SQUARES
OF THEIR DIAMETERS ARE AS THEIR PERLIODS OF
ROTATION.

To Husirate tlia correctness of this law, I will give the
following exgmples:—

Example 1. Given the mass of the earth equal to 1; its
nquatorial diameter, 7925.56 miles; its period of rotation,

23h. B6m. 4.000475s. mean solar time, which is equal to

one mnbsolute sidereal day: aleo the mass of the planet

Merenry equal to 0.0627684; and its diameter 3140 miles; |

it Is required to find the period of Mercury®s rotation.

o "l
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(7925, ﬁ} (2140)

Example 2. Given the massof Venuns equal to0.9043346;
its diameter 7308 miles; and the mass, diameter. and ro-

tative period of the earth, as in the first example. Re- |

ARE AS THE SQUARE ROOTS OF THEIR |

THE DESERET:

ple 5. Glrm the mn; of, Fllﬂrﬂ .iu;d Its rings

| equal to 289. ﬂﬂﬁl, its diameter, 79160 miles; those of the

earth as in the former examples. Rp?lﬂrﬂd the period of
the rotation of Saturn. |

2 R o

&4, |
(1 W'““B” 1 230,56m. 4.0004758. : 10h.29m.17s.
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Examplnﬂ Given the masu at !ranun equal to 20.-

Eﬂﬁiﬁ, its diameter, 345'.']1‘.1 ml]m; those of the earth as in
the former examples. Required the period of the rota-
tion of Uranus.

|
o 3
3 mmm: 20h. 66m. 4.0004755. : 91, 50m.
(3925.5)  (34600)

Example 7. Given the mass of ‘Eeptum: equal to 26.-
876713 its diameter, 41600 mlh:"-, those of the earth as in
the former examples. Reguired the period of the rota-
tion of N¢ptune. -
3 -:;
{na.ﬂr‘&m :
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(7935,6)  (41500)

Exmmnple 8. Given the mass of Neptune equal to 26.-
876713 its diameter, 37500 miles; those of the earth re-
maining as in the former examples. Required the period
of the rotation of Neptune,

3 q

(1), (26.87671)

2 .
{'TB?E.B} (37500) :
If In any of these examples the mass be dlvlded by the
cube of the diameter, the quotient will be the denslly of
the planet. And if the density of the earth Le taken as
unity or I, the densities of the other planets, deduced
trom the data given in the foregoing examples, will be as
in the sccond culumn of t]m Iq]luwinp; table;—

: 2 23h.50m. 4 090475, : 9h.35m. 35!3
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Mercury(1.00034  0,0627694| 8140  |0.3961885/1.00822
Venus  10,96395629,0,9043346] 56800 |0.984165 |0,976524
Earth {1,000000 1.0000000, T925.56 |1.000000 |1.000000
Mars = 11.04346 |0.145337 | 4108.26 0.51836 |1.02877
Jupiter 10,26616 {371.75647 [E8092.7 [11.17818 [0.41377

Satum .

& rings|0,20007  |389.028T 179160 [9.988013 10.43%0
Jranus 0,26005  [20.625458 34500 4.353038 }l}.ﬂqﬁﬂﬂ
Neptune]0,1872026 |26.87671 [41500  |5.2362627 0,327246
Neptune 0.253715 '26.87671 37500  |4.7315627 0.400771

If in the examples, given above, the densities in the
second column of the table be substituted for the masses
and diameters, and the absolute sidercal period of the
earth’s rotation be considered as unity or 1, the caleula-
tions will be greatly shortened, for thenthe squaréa of the
cube roots of the deusities would be equal to the perlods
of rotation, expressed in absojute sldercal days, as in the
lagt colwnn of the above table.

Example. If the density of Mars be 1.04346, what will
be its perlod of rotation?

']
(1.114345?= 1 02677 siglereal days, which is the answer.
The ratlo of one mean solar day to one absolute sidereal
day Is as 1.00273791 {o 1, Therefore, by dividing the
sidereal days In the lagt column of the table Ly this ratio,
the quotient will be solar days, which may be easily re-
duced to hours, minutes. and seconds, mean solar time.
‘To express the law of planctary rotation In general
algebraleal formula, appticable to the perlods of the rota-
tion of all the primary planets, let M, D, P, represent res-
pectively the mass, diameter, and rotative period of the
earth; and let m, d, py represent the mass, diameter, and
rotative peried of any planety then we will have—
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E_.,_l?_.‘.“.] =p; orin terms of the densitles and
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periods, thus—

(F1aB80°8 0eB.} e ;’ — D3} ory if the earth’s rotative

(Earth’s dt-ns
period and density be each taken asunity or 1, then,

|

{P]a'net’u density) = rotative prriod.

As the rotative periods depend upon the masses and
diameters of the planets, any errors entering into these
elements by the imperfections of observation will neces-
sarily affect the calenlated periods of rotation in a pro-
portionate degree. This will be more manifest by refer-
ring to the 5th and 8th examples in regard to the mass

ed In these two examples is that caleulated by Professor
Struve, from his own observations of the satellite attendine
the primary. The diameter, 41500 miles, s that given by
Sir John Herschel in his ¢Qutlires of Astronomy.” The
assumed dlametery, 37500 milez, in conjunction with the
game mass, gives a différence of 1h. 49m. 354, In the cal-
culated periods of rotation. Many astronomers have
adopted 35000 miles for the diameter.

quired the period of
%

the -rutatiun_ of Venus.

1

M, (0-9013348)
2
mﬁJ (7800)
Hxample 3. Given the mass of Mars equal to C.145337;
its diameter, 4108.26 miles; and the mass, diameter, and
rotation of the earth, as in the frst example. Required
the pariod of the rotation of Mars.

i

12 23h.66m.4.0004752, : 23h.21m 21, |
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(7925.0) (4108.26)
Example 4. Given the mass of Jupiter equal to 371,7547;
its diameter, 88592.7 railes) those of the earth as in the

former examples. Reqaired the period of the rotation of
Jupllfr-
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s (0.145337) .. 0oy . 60m. 4.0004755. : 24h,37m.23s.
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The diameter of Neptune i& probably not vet known

| within several thousand mlies, for an error of observation

of three-tenths of a second of an arc, would at that
great distance produce an error of over 4000 miles.in the
caleulated diameter of the planet The same statement i
equally applicable to the determination of the mass. An
error of observution on the dimensions of the orbit of
Neptune’s satellite, though it might be only a small frac-
tion of a second of an ares yet it would produce a great
difference in the calcnluted mass. We can, therefore, in
our calculations, only approximate the true periods of ro-
tation in proportion as observation approximates the {rue
ratio of the masses and dlameters of the plancts.

There 18 a great difference in the observations of astro-
nomers fromn which the mass and diameter of Saturn are
computed, Some have adopted 67,000 miles as the dla-
meter; others, 73,0003 and others again, 59160. Some
have adopted the mass much less than we have assigned
in the foregoing table. If we take the diameter at 67000
miles, and the mass at 175,245657, the ratio and the pe-
| riod of rotation will remain the same a6 in the talle,

| much less than formerly received: hence, I have adupt-ed

| where we found Elder Gloyer, with part of his company,

and diameter of Neptune, Themass which T have adopt-

‘or four days In camp, thie great amount of business relat-

NEWS.

The mowned French mnthmntttlnn—-u Verrler, to
whose calculations the wurld are lmhhfed for the di,uepre-
ry of Hl'pluﬁl!: bu H‘Flﬂ'd the tables cuntalnlng tl}e ele-
ments of the planet Hercurr, and has computed its mm

Mercury’s mass less than stated in the old tabjes.
It will be seen by the formula which I have given, that
if the rotatlon is known by observation, the ratlo of the

to | eral deaths have occurred In I:he D:nlsh camp and among
the passengers ex-ship <J urenta, who had almost witrel:.
escaped until they reached Atchison,

Among the lamnted dead of this company, we have to
mention Elder Simpson, long and favorably known among
the British saints, and Elder Bell, late President of the
Malta mission, and his wife, -

The saints who remaln in camp are busily engaged

mass and diameter can be calculated; and that If any two | plowing and planting, and thus laying a foundation for

of the elements are knuw'n, the third can be calculated.,

The periods of the rotations of the ultra-zodiacal plancts
or asterolds cannot bLe calculated until observation shall
determine thelr masses and dlameters.

Whether the law of planetary rotation can be extended
to the rotative periods of the satellites, attending the four
exterior planets of the solar gystem, is not known. 1Itis
supposed 'y some, from observation, that the periods of
the rotation of the satellites are equal to their perlods of
revolution around their primaries: but this needs confirm-
ation by further observation of greater pertection and ac-
curacy than what the present powers of the telescope
scem capable of affording,

From the masses and diameters of the four satellites of
Jupiter, as given in Herschel’s ¢~Outlines of Astronomy,”
I find by the application of the law of rotation, the fol-
lowing relative or proportional periods. (Assnming the
period of the rotation of the 1st satellite, nearest to the
planet, to be equal to unity or 1.) |

Jupiter’s | Proportional periods of
gatellites.! rotation. as calculated.

— -

lﬂ " r l .W
2nd. ‘ 1.788478493
ard. 1+635488852
sth. | 1.375555069

It it be true, that the rotative periods of these satellites
are equal to the periods of their revolutions around their
primaries, then the law does not apparently hold good for
these secondary systems, unless the diamelers and masses

the sustenance of the poor that may be left.

The merchant train of Messrs. Livingston, Kinkead &
Co.y of Salt Lake, passed near Mormon Grove, on the 24
Inst., being the first of the season, and one month later
than previous yvears,

Several other merchant trains were belng fitted out at
Atchison and L avenworth City.

Our business called us Ly the way of Weston, Kansas
and Independence, where on the 12th, we took passage on
the ¢Polar Stary’ the universal favoritée In the Missouri
trade.

Up to the time of our leaving Independence, no tidings
had been heard from the Salt Lake Mail, due on the 3011
ult. It was reported that the party with the April mall,
outward bound, had been robbed of every animal at Dev-
i’s Gate, and fearful apprehenslons were enteriained ror-
the safety of the party. Some carly trainsof Californians
are also reported to be stripped of all thelir animals.

Capt. Heath of the U. 8. Army, direct from Fort Kear-
ney, who was a fellow passenger down the river, Inform-
ed usthat the May malil, outward bound, with which was
Hon. J. M. Bernhisel, had been safely escorted by g part
of his command as far as Ash Hollow, and safely dellvered
to a like escort from Laramle. Dragoons have stariol
from Fort Leavenworth to patrol the line, and keep Indi-
ans off the road.

The ¢Ben Bolt? with a eompany of saints, was just land-
ing at Atchison, as the Polar Star Jeft there, on the 11th.

e ——

DEPARTURE FOR THE PLAINS.—We shipped onTues-

are affected with considerable errors: for instance, if tha
apparent angular diameter of the 2nd satellite be reduced |
the one-twentieth of #second of an are, it would reduce |
the real diameter 116 miles, which would give a calculated |
period of rotation, such as should exist in order to corres-

pond precisely with the ratlo of the periods of revc-
lution in their orbits,
satellites, there would have to be a greater correction in |
order to make the rotative and orbitual periods of uu-
same length. A mistake of a small fraction of a second |
of an arc, might caslly be made in the apparent angular
dlameters. Likewise, as the masscs are deduced from
observations of the minute perturbations which the satel-
lites cxercise upon each other, it s evident that a minute
error in such observatioms, would give a much greater er-
ror in the calculated masses. Therefore. masses and di-
ameters might be agsumed, within the llmits of unavoida-
ble errors, which wonld glve calenlated periods of retation
for the four satellites of the same length as thelr orbitual
periods,

This remarkable law, connecting the periods of rotation
with the mpsses and diameters of the planets, appears to
point to some more original law of a higher order of gen-
alization. Such was the case in regard to Kepler's law,
conneécting the orbitual periods of the heavenly® bod e
with their distances from their respective centres of mo-
tion. Newton demonstrated Kepler’slaw to be a necessa-
ary result of the more general law of unjversal gravita-
tlon, .
Providence may raise upa Newton In our day who shall
disciose to us the reason why, the cube roois of the den-
sities of ihe planets are as the square roots of their perlods
of Totation,

I intend in gome future communication, te present a
hypothesis which willy if T am not mistaken, account for
this curions law obtaining in the solar system.

With the most sincere desire for the development and
diffusion of useful knowledge, I subscribe myself your

most humble servant, _
ORSON PRATT, senior,

G.S. L. G"F, Utah TE"I'-]. .AH.E- 41 1855.

Our Immigmtinn.

[From the St. Louis Luminary,

VisiT OF THE EDITOR TO THE CAMPS AT ATCHI-
SON.—We have just returned from a three weeks* tour in
the upper country, and too late to furpish our readers this
week with more than a bird*s-eye glance at the position of
affalrs on the frontlers, and the events of our tour.

The fine steamer F. X. Aubry landed us on the levee at
Atchisony at two o’clock on the morning of the 29th ult.,

still on the levee, who had lJanded from the Equinox the
previous day.

After taking a morning nap, and breakfasting with Eld-
er McGaw, we surveved the town, and the few tents and
detachments of companies still remaining on the old camp
ground just back of town, and later in the day visited the
general encampment at Mormon Grove—{four miles west
—which presented the appearance of a city of teuts and
wagons beautifully arranged in the open woodland, and
covering several undulations. Our visit was emphatically
one of business; but it proved equally one of pleasure,

The lowing of cattle—the din‘and bustle of camp—and
the jovfal greetings, weére to us what martial music 15 to
the soldier.  Altho* we had allotted ourselves only thl"ee

ing to the P. H. Fund emigration, as well as the Danish
and other Independent companies, which required our per-
sonal attention, defalned ns until the 10th inst.q and then
it was with reluctance that we bid them adien, to return
to our duties In the clty. i i

During our stay, we organlzed four companies for the
plains, consisting of about filty wagons each,

The first under Capt. Kinley consisted chiefly of the em-
igrants from St. Louls, and other parts of the States.

The second under Capti Jacob F. Secristyembraced the
Danish and part of the British independent company.

The third nunder Capt. S. M. Blair, embraced the Texas
camp, and portions of the Saints from other parts of the
States and adjacent provinces: and

The fourth under Capt. Richard Ballantyne, embraced a
part only of the Perpetual Emigrating Fund emigration,

The first drew out and formed a separate encampment |
on the 1st inst., and soon were on their march for the
mountaing. The 24 were also moved out, and the 3d was
moving oot when we left, and the 4th were preparing to
follow soon as thelr outfits could be completed,

In the cases of the 3rd and 4th |

| day the 19th inst, on the Ben Bolty, upwards of 200 p, 1.
| Fund passengers, under the presidency of Elder ].-rmm
| St. George, Louls A, Bertrand, Secrétary.
|  This company had been encamped near this eity about

14 days, and had enjoyed geneinl good heaith, and have

left this city with light hearts and buoyant spirlts.

1t was uncertain for some time whether this corapany
would be sent thro? this season, therefore wlien it was au-
nounced that they could embark, they were perfectly de-
 lighted, and ready to sbout hosanhah to God and the

Lamb,

This is the company that was said to be disaffected and
determined not to proceed further on thelr journey—ULut
| we will say to thelr credit that they felt well notwitl:-
standing their temporary disappointment, and as a genera
thing were fully resigned 1o their lot, and had pretty zen-
erally made up their minds to remain another year. They
are consequently rejoicing In the Lord and pralsing Him
for their deliverance,
Elder John S. Fuimer left this city on Thursday the 21st

{ Inst., by the F. X, Aubry. We purposg to ship one more

company this season, which will be mostly of the passen-
gers of the ship Germanicus, whll:.h arrived here about 19
months since.

With this company we shall raﬂ off the entire emigra-
tion of this season from this city, and in a few weeks we
hope to roll off the entire emigration not only from ths
¢ty but also from Atchisony our hands will then be meas-
urably free, and our mind considerably relieved, and we
shall feel better prepared for the performance of other du-
ties and engagements.—[m. ms Lumluarv, June 23.
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NEW Rl‘ul} OF SUGAR.
[From a letter from Elder L. N. ﬂmm ilto Br. Joseph Cain.]
PROVO CITY, July 31, 1855,

Last week a eweet substance was discovered on the
leaves of the trees. . A few began to gather it by stripplug
off the leaves and soaking them in water; in this way
A. Daniels made 11 1bs of sugar in one day; It lovks and
tastes like maple sugar. Many scores of meny women,
and chilldren are now engaged in gathering it, .

Br. Aaron Danjels has just brought in three specimens
which he sends to your care, and which you will please to
deliver as tollows, viz: one cake to Prest, B. voung, one
to Br. Geo. A. Smith, and the other to Br. A, Carrington.
Br. Daniels says he made 20 1bs yesterday, and he thinks
it is getting better every day.

When it was first discovered some said that it was
honey dew, others said it proceeded from the Colton wood
leaves, but it is found on all kinds of leaves and on the
rocks. My children have gathered and brought in a
quantity of ity which they bad taken from the leave, as it
is deposited, many of the leaves have scales of this sweet
gsuhstance as thick as window glass, and some a great deal
thicker.

Br. Daniels tells me that his process is to ent the twigs

from the trees and after soaking in water strain and L.
sfmilyr to making maple sugar. 1 have tasted somo ex~-
cellent metheglin made from.the game subslance,

[ The cukes of sugar ahove mentioned came safe
to hand, the grain and color very closely resemb-
ling maple sugar when it is run into cups or
moulds. The color and slightly bitter taste were
doubtless due to the leaves, and probably aroea
from their being soaked rather too Jong.—Ed.]

]

TORNADO INXN GEORGIA.—A letter from Cedar Town,
(Ga.y dated May 21, says:—

On the evening of the 15th, a severe storm of wind,
rain and hail swept across the central partion of our coun-
v, from northwest to southeast, doinz himmense fnjury to
the plantations over which it passed. Wheat crops in
particulary, now loo far advanced to recover, have Leen
almost entirely ruined, at a time when, on account of the
gcarcity of grain, they were held in more than ordinary
estimation. JFo:ests have been dennded of their follage,
fowls in abundance destroyed, and millions of noisy locusts
forevere silenced. Reliable persons residing in tbe track
of the storm say that the hall coveired the ground to tiw

| depth of a toot, and that there were drifts of hail thm

feet deep In some places. The damage done o some fiekls

by washing has been estimated—probably with a shadeef
extravagance—as equal to the ordinary washing of aen-
turv. Several of the families most serjously affectsd by
this storm were also principal sufferers by the terrible
tornado which visited our county on the 12th of .-lanh

The general health of the camps was good, altho’ sev-|

lasti.
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