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ber of little Articles neceflary to the Praétice,the Author
refers them to another Time, as more properly belong-
ing to the Defcription of the whole Arty than to a
Memoir in which he only gives the Principles of it.

IV. 4 Letter from the Reverend Mr. James Brad-
ley Savilian Profeffor of Aftronomy at Oxford,
and F.R.S, to Dr.Edmond Halley Aftronom.
Reg, &c. giving an decount of a new dif-
covered Motion of’g the Fix'd Stars.

§ I R,

OU having been pleafed to exprefs your Satis-
faction with what 1 had an Opportunity fome-
time ago, of telling you in Converfation, concerning
fome Obfervations, that were making by our late wor-
thy and ingenious Friend, the honourable Samuel
Molyneux Elquire, and which have fince been conti-
nued and repeated by my felf, in order to deterinine
the Parallax of the fixt Stars ; 1 (hall now beg lcave

to lay before you a more particular Account of them.
Before I proceed to give you the Hiftory of the Ob-
fervations themfelves, it may be proper to ler you know,
that they were at firft begun in hopes of verifying and
confirming thofe, that Dr. Hook formerly cornunicat-
ed to the publick, which feemed to be attended with
Circumf{tances that promifed greater Exalnels in them,
than could be expefted in any other, that had been
made and publithed onthe {ame Account, And as his
Attempt was what principally gave Rife to this, {0 his
Method in making the Obfervations was i1 {c;me
ica-
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Meafure that which Mr. Molyreux followed : For
he made Choice of the {fame Star, and his Inftrument
was conftructed upon almoft the {ame Principles, But
if it had not greatly exceeded the Do&or’s in Ex-
altuels, we wmight vet have remained in great Uncer-
tainty as to the Parallax of the fixt Stars, as you will
perceive upon the Comparifon of the two Experiments,

This indeed was chiefly owing to our curious Mem-
ber, Mr. George Grabam, to whom the Lovers of
Aftronomy are alfo not a little indebted for feveral o-
ther exad and well-contrived Inftruments. The Ne-
ceflity of fuch will fearce be difputed by thofe that
have had any Experience in making Aftronomical Ob-
{zrvations; and the Inconfiltency, which is to be met
with among different Authors in their Attempts to de-
termine {mall Angles, particularly the annual Parsl-
lax of the fixt Stars, may be a {ufficient Proof of it
to others. Their Difagreement indeed in this Article,
is not now f{o much to be wondered at, fince I doubt
not, but it will appear very probable, thar the In-
firnments commonly made ufe of by them, were
liable to greater Errors than many times that Pa-
rallax will amount to.

The Succefs then of this Experiment evident!
depending very much on the Accuratenefs of the In-
{trument that was principally to be raken Care of :
In what Manner this was done, is not my prefent
Purpofe to tell you ; bur if from the Refult of the
Obfervations which I now fend you, it fhal! be
judged neceflary to communicate to the Curious the
Manoer of making them, 1 may hereafter perhaps
give them a particular Defcription, not only of
Mr, Molynenx’s Inflrament, but alfo of my own,
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which hath fince been erected for the fame Purpofe
and upon the like Principles, though it is fomewhat
different in its Conftruction, for a Reafon you will
meet with prefently.

Mr. Molyneux’s Apparatus was compleated and
ficted for obferving about the End of November 1725,
and on the third Day of December following, the
bright Star in the Head of Draco (marked y by
Bayer) was for the firft Time obferved, as it paffed
near the Zenith, and its Situation carefully taken
with the Inftrument. The like Obfervations were
made on the ¢th, 11th, and 12th Days of the fame
Month, and there appearing no material Difference
in the Place of the Star, afarther Repetition of them
at this Seafon {eemed needlefs, it being a Part of the
Year, wherein no fenfible Alteration of Parallax in
this Star could foon be expeéted. It was chiefly
therefore Curiofity that tempted me (being then at
Kew, where the Inftrument was fixed) to prepare
for obferving the Star on ‘December 17th, when
having adjufted the Inftrument as ufual, I perceived
that it pafled a little more Southerly this Day than
when it was obferved before.  Not fufpecting any
other Caufe of this Appearance, we firft concluded,
that it was owing to the Uncertainty of the Obfer.
vations, and that either this or the foregoing were
not fo exact as we had before fuppofed ; for which
Reafon we purpofed to repeat the Obfervation again,
in order to determine from whence this Difference
proceeded ; and upon doing it on December 20th,
1 found that the Star pafled {till more Southerly than
in the former Obfervations. This fenfible Alreration
the. more furprized uws, in that it was the contrary
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way from what it would have been, had it pre-
cecded from an annual Paraliax of the Star : But
being now pretty well fatisfied, that it could not be
entirely owing to the want of Exactnefs in the Ob-
fervations ; and having no Notion of any thing elfe,
that could caufe fuch an apparent Motion as thisin
the Star; we began to think that fome Change in
the Materials, ¢, of the Inftrument itfelf, might
bave occafioned it. Under thefe Apprehenfions we
remained fome time, but being at length fully con-
vinced, by feveral Trials, of the great Exactnefs of
the Inftrument, and finding by the gradual Increafe
of the Stars Diftance from the Pole, that there muft
be fome regular Caufe that produced it ; we took
care to examine nicely, at the Time cf each Obfer-
vation, how much it was: and about the Beginning
of March 1726, the Star was found to be 20" more
Southerly than at the Time of the firft Obfervation.
It now indeed feemed to have arrived at its utmoft
Limit Southward, becaufe in feveral Trials made a-
bout this Time, no fenfible Difference was obferved
in its Sitnation. By the Middle of Aprsl it appear-
ed to be returning back again towards the North ; and
about the Beginning of Fame, it pafied at the fame
Diftance from the Zenith as it had done in Decem-
ber, when it was firft obferved.

From the quick Alteration of this Star’s Declina-
nation about this Time (it increafing a Second in
three Days) it was concluded, that it would now
proceed Northward, as it before had gone Southward
of its prefent Situation ; and it happened as was con-
jeCured : for the Star continued to move Northward
will Seprember following, when it again became fta-
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tionary, being then near 20" more Northerly thuu in
Fune, and no lefs than 39" more Northerly than it
was in March. From September the Star returncd
rowards the South, till it arrived in December to
the fame Situation it was in ar that time twelve
Months, allowing for the Difference of Declination
on account of the Preceflion of the Equinox.

This was a fufficient Proof, that the In{trument
had not been the Caufe of this apparent Motion of
the Star, and to find one adequate to fuch an Effect
feemed a Difficulty, A Nuration of the Earth's
Axis was one of the firft things that offered icfelf
upon this Occafion, but it was foon found to be
infufficient ; for though it might have accounted for
the change of Declination in y Draconis yet it would
not at the fame time agree with the Phznomena in.
other Stars ; particularly ina {mall one almoft oppofite
in right Afcenfion to 5 Draconts, at about the fame
Diftance from the North Pole of the Equator: For,
though this Star feemed to move the fame way, as a
Nutation of the Earth’s Axis would have made it
yet it changing its Declination .but about half as
much as 3 Draconis in the {ame time (as appeared
upon comparing the Obfervaticns of both made upon
the fame Days, at different Seafons of the Year) this
plainly proved, that the apparent Motion of the
Stars was not occafioned by a real Nutation, fince if
that had been the Caufe, the Alteration in both Stars
would have been near equal.

The great Regalarity of the Obfervations left no
room to doubt, but that there was fome regular
Caufe that produced this unexpected Mouion, which
did not depend on the Uncertainty or Varety of the
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Seafons of the Year. Upon comparing the Obfer-
vations with each other, it was difcovered, that in
both the fore-mentioned Stars, the apparent Dif-
ference of Declination from the Maximaz, was al-
ways nearly proportional to the verfed Sine of the
Sun’s Diftance from the Equinoctial Points. ‘This
was an Inducement to think, that the Caufe, what-
ever it was, had fome Relation to the Sun’s Situa-
tion with refpect to thofe Points. But not being
able to frame any Hypothefis at that Time, fuff-
cient to folve all the Phenomena, and being very
defirous to fearch a little farther into this Mateer ;
I began to think of ereding an Inftrument for m

{elf at /#anfled, that having it always ar Hand, I
inight with the more Eafe and Certainty, enquire
into the Laws of this new Motion., The Confide-
ration likewile of being able by another Infirument,
to confirm the Truth of the Obfervations hitherto
made with Mr. Molynenx’s, was no {mall Induce.
ment to me; but the Chief of all was, the Oppor-
tunity I fhould thereby have of rtrying, in what
Manner other Stars were affeGed by the fame Caufe,
whatever it was. For Mr. Molynenx’s Inftrument
being originally defigned for obferving 3 Draconis ( in
order, as I faid betore, to try whether it had any
fenfible Parallax ) was fo contrived, as to be capable
of but lirtle Alteration in its Dire&ion, not above
feven or eight Minutes of a Degree : and there being
few Stars within half thar Diftance from the Zenith
of Kew, bright enough to be well obferved, he
could not, with his Inftrument, throughly examine
how this Caufe affeGted Stars differently fitnated with
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refpec to the equinoctial and folftitial Points of the
Ecliptick.

Thefe Confiderations determined me ; and by the
Contrivance and Diretion of the fame ingenious
Perion, Mr. Grakhaem, my Inftrument was fixed up
Anguft 19, x727. As I had no convenient Place
where I could make ule of {fo long a Telefcope as.
Mr. Molynens’s, 1 contented my felf with one of
but little more than half the Length of his (wviz, of
about 12} Feer, his being 24:) judging from the.
Experience which I had already bhad, that this Ra-
dius would be long enough to adjuft the Inftrument
to a fufficient Degree of Exadnefs, and I have had
no Reafon fince to change my Opinion: for from all
the Trials I have yetr made, I am very well farisfied,
that when it is carefully reified, its Situation may
be fecurely depended upon to half a Second.  As the
Place where my Inftrument was to be hung, infome
Meafure determined its Radius, fo did it alfo the
Length of the Arch, or Limb, onwhich the Divifions
were made to adjuft ic: For the Arch could not con-
veniently be extended farther, than to reach to about
63° on each Side my Zenith, This indeed was fuffi-
cient, fince it gave me an Opportunity of making
Choice of feveral Stars, very different both in Mag-
nitude and Sitvation; there being more than two
hundred inferted in the Britifb Catalogue,that may be
obferved with it. I needed not ro have extended the.
Limb {o far, but that I was willing to take in Capelia,
the only Star of the firft Maggitude that comes fo.
pear my Zenith.

My Inftrument being fixed, I immediately began
to obferve fuch Stars as I judged moft proper to
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give me Jight into the Caufe of the Motion already
mentioned.  There was Variety enough of {mall
ones; and pot lefs than twelve, that T could obferve
through all the Seafons of the Year; they being
bright enough to be feen in the Day-time, when
nearcft the Sun. I had not been long obferving, be-
fore 1 pereeived, that the Notion we had before en-
tertained of the Stars being fartheft North and South,
when the Sun was zbout the Equinoxes, was only
true of thofe that were near the folftitial Colure: And
after I had continued my Obfervations a few Months,
I difcovered, what I'then apprehended to be a gene-
ral Law, oblerved by all the Stars, wiz. That each
of them became ftationary, or was fartheft North or
South, when they pafled over my Zenith at fix of
the Clock, either in the Morning or Evening. I per-
ceived likewife, that whatever Situation the Stars
were in with refpect to the cardinal Points of the
Ecliptick, the apparent Motion of every one tend-
ed rhe fame Way, when they paffed my Inftroment
about the fame Hour of the Day or Night ; for they
all moved Southward, while they paffed in the Day,
and Northward in the Night ; {o that each was far-
theft North, when it came about Six of the Clock in
the Evening, and fartheft South, when it came a-
bout Six in the Morning.

Though I have fince diftovered, that the Maxime
in moft of thefe Stars do not happen exactly when
they come to my Inftrument at thofe Hours, yet not
being able at that time to prove the contrary, and
foppofing that they did, I endeavoured ro find out
what Proportion the greateft Alterations of Decli-
nation in different Stars bore to each other; it being
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very evident, that they did not all change their De-
clination equally. I have before taken notice, that
it appeared from Mr. Molyneaux’s Obfervations,
that y Draconis altered its Declination about twice
as much as the fore-mentioned fmall Star almoft op-
pofite to it; but examining the matter more particu-
larly, 1 found that the greateft Alteration of Declina-
tion in thefc Stars, was as the Sine of the Latitude
of each refpeively. This made me fufpe& that
there might be the like Proportion between the
Maxima of other Stars ; but finding, that the Ob-
fervations of fome of them would not perfe@ly cor-
refpond with fuch an Hypothefis, and not knowing,
whether the fimall Difference 1 met with, might not
be owing to the Uncertainty and Error of the Ob.
fervations, I deferred the farther Examination into
the Truth of this Hypothefis, till I fhould be fur-
nithed with a Series of Obfervations made in all
Parts of the Year; which might enable me,
not only to determine what Errors the Obferva-
tions are liable to, or how far they may fafely be
depended upon ; but alfo to judge, whether there had
been any fenfible Change in the Parts of the Inftru.
ment itfelf.

Upon thefe Confiderations, I laid afide all Thoughts
at that Time abour the Caunfe of the fore-mentioned
Phznomena, hoping that I fhould the eafier difcover
it, when I was better Frovidcd with proper Means to
determine more precifely whart they were,

When the Year was compleated, T began to exa-
mine and compare my Obfervations, and having pret-
ty well fatisficd my felf as to the general Laws of the
Phanomena, 1 then endeavoured to find out the

Canfe
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Caufe of them. I was already convinced, that the
apparent Motion of the Stars was not owing to a
Nutation of the Earth’s Axis. The next Thing that
offered itfelf, was an Alteration in the Dire@ion of
the Plumb-line, with which the Inftrument was con-
ftantly rectified ; but this upon Trial proved infufhi-
cient. Then I confidered what Refraction might do,
but here alfo nothing fatisfaCtory occurred. At laft
I conjectured, that all the Pbhenomena hitherto men-
tioned, proceeded from the progreflive Motion of
Light and the Earth’s annual Motion in its Orbit.
For I perceived, that, if Light was propagated in
Time, the apparent Place of afixt Object would nor
be the fame when the Eye is at Reft, as when it is
moving in any other Direction, than that-ef theLine
paffing through the Eye and Obje@; and thar, when
the Eye is moving in different Directions, the appa-
rent Place of the Obje& would be different.

C I confidered this Matter in the fol-
lowing Manner. Iimagined CA to
be a Ray of Light, falling perpendi-
cularly upon the Line BD ; then if
the Eye is at reft ar A, the Objet
muft appear in the Diretion A C,
whether Light be propagated in Time
or in an Inﬁant. Bac if the Eye is
moving from B towards A, and Lighe
is propagated in Time, with a Velo-
city thar is to the Velocity of the
Eye, as C A to BAj; then Light mov-
ing from C to A, whillt the Eye
moves from B to A, that Particle of
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it, by which the Obje& will be difcerned, when the
Eye in its Motion comes to A, is at C when the
Eyeis atB. Joining the Points B,C, I {uppofed the
Line CB, to be a Tube (inclined to the Line BD in
the Angle DBC ) of fuch a2 Diameter, as to admit
of but one Particle of Light; then it was ealy
to conceive, that the Particle of Light at C (by
which the Obje¢t muft be feen when the Eye, as it
moves along, arrives at A) would pafs through che
Tube BC, if it is inclined to B Din the Angle DBC,
and accompanies the Eye in its Motion from B to A5
and that it could not come to the Eye, placed behind
fuch a Tube, if it had any other Inclination to the
Line BD. If inftead of fuppofing CB fo fmall a
Tube, we imagine it ro be the Axisof a larger; then
for the fame Reafon, the Particle of Light at C,could
not pafs through that Axis, unlefs it isinclined toBD,
in the Angle CBD. In like manner, if the Eye
moved the contrary way, from D towards A, with
the fame Velocity ; then the Tube muft be inclined
in the Angle BDC. Although therefore the true or
real Place of an Object is perpendicular to the Line
in which the Eye is moving, yet the vifible Place
will not be fo, fince that, no doubt, muft be in the
Dire&ion of the Tube ; but the Difference between
the true and apparent Place will be (ceteris paribus)
greater or lefs, according to the different Proportion
between the Velocity of Light and thar of the Eye.
So that if we could inppofe that Light was propagat-
ed in an In{tant, then there would be no Difference be-
tween the real and vifible Place of an Object, altho’
the Eye were in Motion, for in that cafe, AC be-
ing infinite with Refpe@ to AB, the Angle ACB (E)he
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ference between the true and vifible Place) vanifhes,
But if Light be propagated in Time (which I prefume
will readily be allowed by moft of the Philofophers
of this Age) then itis evident from the foregoing
Confiderations, that there will be always a Diffcrence
between the real and vifible Place of an Obje&, un.
lefs the Eye is moving either direétly towards or from
the Obje&t. And in all Cales, the Sine of the Dif
ference between the real and vifible Place of the Ob.
e, will be to the Sine of the vifible Inclination of
the Object to the Line in which the Eye is moving,
as the Velocity of the Eye to the Velocity of
Lighe.

glf Light moved but 1000 times fafter than the Eye,
and an Obje& (fuppofed to be at an infinite Diftance)
was really placed perpendicularly over the Plain in
which the Eye is moving, it follows from what hath
been already faid, that the apparent Place of fuch an
Obje&t will be always inclined to that Plain, in an
Angle of 89° 56'z; fo that it will conftantly appear
3'4 from its true Place, and feem fo much lefs inclin-
ed to the Plain, that way towards which the Eye tends.
That is, if AC is to AB (or AD) as 1000 to one,
the Anglc AB Cwillbe 89° 56/, and ACB=3'#, and
BCD =2 ACB=7. So that according to this Sup-
pofition, the vifible or apparent Place of the Object
will be altered 7/, if the Direétion of the Eye’s Mo-
tion is at one time contrary to what it is at ano.
ther.

If the Earth revolve round the Sun annually, and
the Velocity of Light were to the Velocity of the
Earth's Motion in its Orbit (which I will at prefent
fuppofe to be a Circle) as 1000 toone; then tis cafy
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to conceive, that a Star really placed in the very Pole
of the Ecliptick, would, toan Eye carricdalong with
the Earth, feem to change its Place continually, and
(negle@ing the finall Difference on the Account of
the Earth’s diurnal Revolution on its Axis) would
feem ro defcribe a Circle round that Pole, every Way
diftant therefrom 3'z. So that its Longitude would
be varied throughall the Points of the Ecliprick every
Year; but its Latitude would always remain the fame.
Its right Afcenfion would alfo change, and its Decli-
nation, according to the different Situation of the
Sun in refpe to the equino&ial Points ; and its ap-
parent Diftance from the North Pole of the Equator
would be 7' lefs at the Autumnal, than at the vernal
Equinox.

The greateft Alteration of the Place of a Star in
the Pole of the Ecliptick (or which in Effe€t amounts
to che fame, the Proportion between the Velocity of
Light and the Earth’s Motion initsOrbit) being known ;
it will not be difficulc to find what would be the Dif-
ference upon this Account, between the true and ap-
parent Place of any other Star at any time ; aund on
the contrary, the Difference between the truc and appa-
rent Place being given ; the Proportion between the
Velocity of Light and the Earth’s Motion in its Or-
bit may be found.

AsT only obferved the apparent Difference of De-
clination of the Stars, 1 fhall not now take any far-
ther Notice in what manner fuch a Caufe as I have
here fuppoled would occafion an Alteration in their
apparent Places in other Refpeés ; bar, fuppofing the
Earth to move equally ina Circle, it may be gather-
ed from what hath been already faid, that a Star which
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is neither in the Pole nor Plain of the Ecliptick, will
fcemto defcribe about its true Place a Figure, infenfi-
bly different from an Ellipfe, whofe Tranfverfe Axis
is at Right-angle to the Circle of Longitude pafiing
through the Stars truc Place, and equal to the Diame-
ter of the little Circle defcribed by a Star (as was
before fuppofed) in the Pole of the Ecliptick ; and
whofe Conjugate Axis is to its Tranfver{c Axis, as the
Sine of the Stars Latitude to the Radius, And al-
lowing that a Star by its apparent Motion does ex-
aly defcribe fuch an Elliple, it will be found, that
if A be the Angle of Pofition (or the Angle at the
Srar made by two great Circles drawn from it, thro”
the Poles of the Ecliptick and Equator) -and B be
another Angle, whofe Tangent is to the Tangent of
A as Radius to the Sine of the Latitude of the Star;
then B will be equal to the Difference of Longitude
between the Sun and the Star, when the true and ap-
parent Declination of the Star are the fame,  And if
the Sun’s Longitude in the Ecliptick be reckoned
from that Point, wherein it is when this happens;
then the Difference between the true and apparent
Declination of the Star (on Account of the Caufe T
am now confidering) will be always, as the Sine of
the Sun’s Longitude from thence. It will likewife be
found, that the greateft Difference of Declination
that can be betwcen the true and apparent Place of
the Star, will be ro the Semi-Tranfverfe Axis of the
Ellipfe (of to the Semi-diameter of the little Circle de-
{cribed by a Star in the Pole of the Ecliptick) as the
Sine of A to the Sine of B,

If the Star hath North Latitude, the Time, when
18 true and apparent Declination are the fame, is be-
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fore the Sun comes in Conjunétion with or Oppofition
to it, if its Longitude be in the firft or laft Quadrant
(viz. in the afcending Semi-circle) of the Ecliptick ; and
after them, if in the defcending Semi-circle § and it will
appear ueareft to the North Pole of the Equator, at the
Tine of that Maximum (or when the greateft Differ-
etice between the trueand apparent Declination happens)
which precedes the Sun’s Conjunion with the
Star.

Thefe Particulars being fufficient for my prefent
Purpofe, I thall not detain you with the Recital of
any more, or with any farther Explication of thefe, It
may be tie enough to enlarge more upon this Head,
when I give a Defeription of the Inftruments ¢, if
that be judged neceffary to be done; and when 1 (hall
find, what I now advance, to be allowed of (as ! flat-
ter my felf it will)as fomething more than a bare Hy-
pothefis. 1have purpolely omitted fome matters of no
great Moment, and confidered the Earth as moving ina
Circle, and not an Ellipfe, to avoid too perplexed 2
Calenlus, which after all the Trouble of it would not
{en(ibly differ from that which I make ufe of, efpeciai-
ly in thofe Confequences which I thall at prefent draw
from the foregoing Hypothefts,

This being premifed, I fhall now proceed to deter-
mine from the Obfervations, what the real Proportion is
between the Velocity of Light and the Velocity of the
Earth’s annual Motion in its Orbit ; upon Suppofition
that the Phenomena before mentioned do depend upon
the Caufes I have here afligned. But { muft firft let
you know, thatin all the Obfervations hereafter men.
tioned, 1 have made an Allowance for the Change of
the Star’s Declination on Account of the Preceffion of
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the Equinox, upon Suppofition that the Alteration
from this Caufe is proportional to the Time, and rega-
lar through all the Parts of the Year. [ have deduced
the real annual Alteration of Declination of each Star
from the Obflervations themfelves ; and I the rather
choofe to depend upon them in this Article, becaufe all
which1 have yet made, concur to prove, that the Stars
near the Equino&ial Colure, change their Declination at
this time 1" § or 2¥ in a Year more than they would do
if the Preceflion was only 50, as is now generally {fup.-
pofed. [ have likewife met with fome {mall Varieties
in the Declination of other Stars in different Years,.
which do not feem to proceed from the fame Caufe, par-
ticularly in thofe thar are near the folftitial Colure,
which on the contrary have altered their Declination
Iefs than they ought, if the Preceffion was 50", But
whether thele finall Alterations proceed from a regular
Caufe, or are occafioned by any Change in the Mate-
rials €8¢, of m%illnﬁrumenr, I am not yet able fully
to determine. However, I thought it might not be a-
mifs juft to mention to you how I have endeavoured to.
allow for them, though the Reflult would have been
nearly the fame, if I had not confideved them at all..
What that is, 1 will fhew, firft from the Obfervations
of v Draconss, which was found tobe 397 more South-

erly inthe Beginning of Marck, than in September.
From what hath heen premifed, it will appear that
the greateft Alteration of the apparent Declination. of
y Draconis, on Account of the {ucceflive Propagation
of Light, would be to the Diameter of the little Circle
which a Star (as was before remarked). would feem to
deferibe about the Pole of the Ecliptick, as 39" to
49", 4, The half of .this is the Angle A CB"(as repre-
fented.
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fented in the F7g.)This therefore being 207, 2, A C will
be to AB, that 1s, the Velocity of Light to the Velo-
city of the Eye (which in this Cafe may be {uppofed
the fame as the Velocity of the Earth’s annual Motion
in its Orbit) as-10210 to One, from whence it would
follow, that Light moves, oris propagated as far as
from the Sun to.the Earth in 8' 127,

It is well known,that Mr, Romer, who firft attempted
to account for an apparent Inequality in the Times of the
Ecliples of Fapiter’s Satellites, biy the Hypothefis of
the progreflive Motion of Light, {uppofed that it fpent
about 11" Minutes of Time in its Paflage from the Sun.
to us : but it hath fince been concluded by others from
the like Eclipfes, that it is propagated as far in about.
» Minutes. The Velocity of Light thercfore deduced.
from the foregoing Hypothefis, is as it were a Mean.
betwixt what had at different times been determined
from the Eclipfes of Fupiter’s Satellites.

Thefe different Methods of finding the Velocity of.
Light thus agreeing in the Refult,. we may reafonably
conclude, not only that thefe Phenomena are owing.
to the Caufes to which they have been afcribed s bue
alfo, that Light is propagated (in the fame Medium),
with the fame Velocity after it hath.been reflected as
before :. for this will be the Confequence, if we aliow
that the Light of the Sun is propagated with the fame
Velocity, before it is reflelted, asthe Light of the fixe-
Szars. And 1imagine this will fearce be queftioned,
if it can be made appear that the Velocity ot the Light
of all the fx? Srars s equal, and that their Light moves
or is propagated through equal Spaces in equal Times,
at all Diftances from thern: both which points (as I ap-
prehend) are {ufficiently proved fromthe apparent Alee-

ratiop
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ration of the Declination of Stars of different Luflre ;
for that is not {enfibly different in {fuch Stars as fecm
vaar togciaer, though they appear of very different
vlagnitudes. And whatever their Situations are (if I
proceed accerding to the foregoing Hypothelis) I find
the fame Velocity of Light from my Obfervations of
fmail Stars of the fhfth or fixth, as from thofe of the
fecond and third Magnitude, which in all Prebability
are placed at very different Diftances from us, The
{inall Star,for Example, before {poken of, that is almoft
oppofite to y Draconis (being the 35th Camelopard.
Hevelii in Mr, Flamfleed’s Catalogue) was 19" more
Northerly about the Beginning of March than in Sep-
tember. Whence 1 conclude, according to my Hypo-
thefis, that the Diameter of the little Circle defcribed
by a’Star in the Pole of the Ecliptick would be 407, 2.

‘The laft Star of the great Bear’s-tail of the 2d
Magnitude (marked » by Bayer) was 36" more South-
erly about the Middle of Famuarythan i Ful.
Hence the Maximum, or greatelt Alteration of Decli-
nation of a Star in the Pole of the Ecliptick would be
40", 4, exallly the fame as was before found from the
Obfervations of 5 Draconis.

TheStar of the sth magnitude in the Head of Perféus
warked 7 by Bayer, was 24" more Northerly about
the End of December thun on the 29th of Fuly fol-
lowing. Hence the Maximum would be 4¥.  This
Star is not bright enough ro be {een as it pafies over my
Zenith about the Eod of Fane, when it fhould be ac-
cording to the Hypothefis fartheft South. But becaufe
fcan move certainly depend upon the greateft Alterati-
ot of Declination of thofe Stars, which 1 have frequent-
ly obferved about the Times when rhey become flatio-

2 _ nary,
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nary, with refped to the Motion I am now confider-
ing; I will {et down a few more Inftances of fuch,
from which you may be able to judge how near it may
be poflible from thefe Oblervations, to deterinine with
what Velocity Light is propagated.

-« Perfei Bayero was 23" more Northerly at the
beginning of Fannary thanin Fuly. Hence the Maxi-
mum would be 40",2. « Caffiopee was 34" more
Northerly about the End of December than in Fune,
Hence the Maximam would be 40", 8. B Draconis
was 39" more Northerly in the beginning of Seprens-
ber than in March; hence the Maximum would be
40", 2. Capelle was about 16" more Southerly
in Augaft than in February, hence the Maximum
would be about 40, But this Star being farther from
my Zenith than thofe I have before made ufe of; I can-
not fo well depend upon my Obfervations of it, as of
the others ; becaufe I meet with fome fmall Alterations
of its Declination that do not feem to proceed from the
Caufe I am now confidering.

[ have compared the Obfervitions of feveral other
Stars, and they all confpire to prove that the Maximum
is abour 40" or 41, | will therefore fuppofe that it
is 40"¢ or (which amounts to the fame) that Light
moves, or is propagated asfar as from the Sun to us in
813", The near Agreement which I'met with among
my Obfervations induces me to think, that the Maexz-
mum (a3 I have here fixed it) cannot differ {o much as
a Second from the Truth, and therefore it is probable
that the Time which Light {pends in paffing from the
Sun to us, may be determined by thefe Obfervatioss
within §"” or 16”5 which is fuch a degree of exactnefs o<
we can never hepe to attain from the Eclipfes o ™
piter’s Satellites. n
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Having thus found the Maxsmum, or what the great-
eft Alteration of Declination would be in a Star pla-
ced in the Pole of the Ecliptick, I will now deduce
from it (according to the foregoing Hypothefis) the
Alteration of Declination in one or two Stare, at fuch
times as they were attually obferved, in order to {ee
how the Hypothefis will correfpond with the Phesno-
mena through all the Parts of the Year, -

It would be too tedious to {et down the whole Se-
ries of my Obfervations ;, I will therefore make Choice
only of f{;ch as are moft proper for my prefent Pur-
pofe, and will begin with thofe of 3 Draconis.

This Star appeared fartheft North ubout September
7th, 1727, as it ought to have done according to my
Hypothefis. The following Table fhews how much
more Southerly the Star was found to be by Obfervati.
on in feveral Parts of the Year, and likewife how much
more Southerly it ought to be according to the Hy-
pothefis.

o 4 =
I-HEXE] 09T izy3
FEPLEE - [
2.5%]29'3 gog|2cS
THE g3f1288
T geiRT el Ze|fTel
1727. D" " 1728. D" i
Oétober 2oth -=| 43 3 [March < 24037 |38
November = 174112 |12 |dpril - ~ 6} 36 364
December - 6|17 [185 [May - « 6]28% 129}
1 - - - 28|25 (26 |Fwme - - 5185 j20
1728 - - = Ifj172 [17
Fanwary - 24{34 134 uhy « - 3113 113 |
February - 10|38 |37 Vduguf - 20 4 L4 |
March = ~ 91390 130 September ~ 6| O o |

Hence
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Hence it appears, that the Hypothefis corre(ponds
with the Obfervations of this Star through ail Parts of
the Year; for the finall Differences between them feem
to arife from the Uncertainty of the Obfervations,
which is occafioned (as I imagine) chiefly by the tre-
mulous or undulating Motion of the Air, and of the
Vapours in it which caufes the Stars {ometimes to
dance to and fro, fo much that it is difficult to judge
when they are exadtly on the Middle of the Wire that
is fixed in the common Focus of the Glafles of the
Telefcope.

I muft confefs to you, that the Agreement of the
Oblervations with each other, as well as with the Hy-
pothefis, is much greater than I expelted to find, be-
fore I had compared them; and it may pollibly be
thought to be too great, by thofe who have been ufed to
Aftronomical Obfervations, and know how difficult it
15 to make fuch as are in all refpedts exalt. But if it
would be any Satisfattion to fuch Perfons (till I have
an Opportunity of defcribing my Inftrument and the
manner of ufing it) 1 could affure them, that in above
»0 Obfervations which I made of this Star in a Year,
there is but one (and that is noted as very dubious on
account of Clouds) which differs from the foregoing
Hypothefis more than 2", and this does not differ 3",

This therefore being the Fadt, I cannot but think it
very probable, that the Phenomena proceed from the
Caufe 1 have affigned, fince the foregoing Obfervations
make it {ufficiently evident, that the Effe& of the real
Caufe, whatever 1t is, varies in this Star, in the fame
Proportion that it ought according to the Hypothefis.

But leaft 5 Draconis may be thought not fo proper

to fhew the Proportion, in which the apparent Altera-
ST{ tion
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tion of Declination is increafed or diminifhed, as
thofe Stars which lic near the Equino&ial Colure: 1
will give you alfo the Comparifon between the Hypo-
thefis and the Obfervations of » ‘Urfe Majoris, that
which was fartheft South about the r7thDay of Fanu-
ary 1728, agreeable to the Hypothefis. The following
Table thews how much more Northerly it was fotnd
by Obfervation in feveral Parts of the Year, and alfo
what the Difference thould have been according to the
Hypothefis.
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1 find upon Examination, that the Hypothefis a-
grees altogether as exaltly with the Obfervations of
this Star, as the former; for in about 50 that were
made of it in a Year, I do not meet with a Dif
terence of fo much as 27, except in one, which is

mark'd
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mark’d as doubtful on Account of the Undulation
of the Air, ¢&¢. And this does not differ 37 from
the Hypothefis.

The Agreement between the Hypothefis and the
Obfervaticns of this Star is the more to be regnard-
ed, fince it proves that the Alteration of Declination,
on account of the Proceffion of the Equinox, is (as
1 before fuppoled) regular thro” all Paris of the Year;
fo far at leaft, as not to occafion a Differcnce great
enough co be difcovered with this Inftrument. It like-
wife proves the other part of my former Suppofition,
viz. that the annual Alteration of Declination in
Stars near the Equinoctial Colure, is at this Time
greater than a Preceffion of 50" would occafion: for
this Star was 20" more Southerly in September 1728,
thap in Seprember 1727, that is, about 2" more than
it would have been, if the Preceflion was but 0",
But ¥ may hereafter, perhaps, be better able to deter-
mine this Point, from my Obfervations of thofe
Stars thac lie near the Equinocial Colure, at about
the fame Diftance from the North Pole of the E-
quator, and nearly oppofite in right Afcenfion.

I think it ncedlefs to give you the Comparifon
between the Hypothefis and the Obfervations of any
more Stars ; fince the Agreement in the foregoingisa
kind of Demonftration (whether it be allowed that
I have difcovered the real Caunie of the Phenomena
or not; ) that the Hypothefis gives ar lealt the true
Law of the Variation of Declination in different Stars,
with Refpe¢t to their different Situations and Af-
pects with the Sun.  And if this is the Cafe, it muft
be granted, that the Parallax of the fixt Stars is much

fmaller, than hath been hitherte fuppoled by thofe,
Sfff= whe
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who have pretended to deduce it froni their Obfervati.
ons. 1 believe, that T may venture to fay, that in
either of the two Stars laft mentioned, it does not
amount to 2”. lam of Opinion, that if it were 1", 1
thould have perceived it, in the great number of Qb-
{ervations that I made efpecially of 3 Draconis; whicis
agreeing with the Hypothefis (without allowing any
thing for Parallax) nearly as well when the Sun
was in Conjun&ion with, as in Oppofition to, this
Star, it feems very probable that the Parallax of it
is not fo great as one fingle Second ; and confequent-
Iy that it is above 400000 times farther from us than
tie Sun.

There appearing therefore after all, no fenfible
Parallax in the fixt Stars, the Antz-Copernicans have
ftiil room on that Account, to objed againft the Mo.
tion of the Earth; and they may have (%f they pleafe)
a much greater Objeltion againft the Hypothefis,
by which I have endeavoured ro folve the fore-men-
tioned Phenomena ; by denying the progrefiive Mo-
tion of Light, as well as that of the Earth.

But as I do not apprehend, that either of thefe Po.
ftulates will be denied me by the Generality of the
Aftronomers and Philofophers of the prefent Ages
fo I fhall not doubt of obtaining their Affent to the
Confequences, which I have deduced from them ; if
they are fuch as have the Approbation of fo great
2 Judge of them as yourfelf. I am,

Sir, Zour moft Qbedient
Humble Servant

1. BraDLEY,
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POSTSCRIPT

S to the Obfervations of Dr. Hoek, I muft own to
you, that before Mr. Molyneux’s Inftrument was
erected, I had no fmall Opinion of their Correétnefs ;.
the Length of his Telefcope and the Care he pretends
to have taken in making them exa@, having been ftrong
Inducements with me to think them fo, And fince
have been convinced both from Mr. Molynenx’s Obfer.
vations and my own, that the Doétor’s are really very
far from being either exact or agreeable to the Pheno-
mena 1 am greatly ata Lofs how to account for it,
1 cannot well conceive that an Inftrument of the Length
of 36 Feet, conftru&ted in the Manner he deferibes his,
could have been liable to an Error of near 30" (which
was doubtlefs the Cafe) if rectified with fo much Care
as he reprefents,

The Obfervations of Mr, Flamfleed of the differ-
ent Diftances of the Pole Star from the Pole at differ-
ent Times of the Year, which were through Miftake
locked upon by fome as a Proof of the annual Paral-
lax of it, {feem to have been made with much greater
Care than thofe of Dr, Hook. TFor though thi_y do not
all exadltly correfpond with each other, yet from the
whole Mr, Flamfleed concluded that the Star was 35
4. or 45" nearer the Pole in December than in May
or Fuly: and according to my Hypothefis it ought to
appear 40" nearer in December than in jmxe. The
Acreement therefore of the Obfervations with the Hy.
pocéheﬁs is greater than could reafonably be expedted,
confidering the Radius of the Inftrument, and the Man-
ner in which it was conftrutted.

I
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