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( 1063)
other ) furrows be made » For, Experience hath taughe us, that
the Land laid up without furrows bears more Corn, than that
which hath more furrows ; becaufe the Wheat and Barley, and
other Piantsreceive greateft damage by drought: And therefore
this ought more efpecially to be obferved in Spain , one of the
dryeft Country of Ewrope,

¥2. Inmany parts of Spainin 1664, itwasfound, that Land
fown in September hath yielded abetter Crop, then that which
was fow’din 0&tober; and that fownin 0ffober better than thae
fown in November: Which proveth ; that’tis more advantagi-
ous to fow early, then late, '

13, They have obferv’d alfo, That it is very profitable to
fowin the New Moon, becaule it will fhoot forth , and thrive,
and ripen focner, This is underftood for thofe, who till but a
lictle Land , and fo can chufe their owntime to fow ; but thofe
that plough great quantities, canlofe no time nor feafon in fow-
ing.  Andin Spainthey may begin the fitt New Moon in Sep-
tember,and fo go on.and end with the New Moon in November,
And in Italy they may co inthe fame manner, asalfointhe
Iflands of the Mcditerrancan,  But in Germany and the Low
Countries, they beginin the end of Augnft, and end with the
New Moon of 0&tober,

So far this dctoum. 1f any defire to feethis Tufframent , he
may inquire for the Curator of the R, Society (Mr., Hook,)
or for their operator Mr, Shortgrawe,inGrefbam Cotledg, the lat-
ter of whom will alfo, inall likelybhood, be ready to provide the Ene
gin stfclf for thafe , who fhall pleafe 1o mak: ufe of 1.

An Acconnt of the Obfervation, made by the I hilsfophical Academy at Pa-
ris, May 12 1607 about 9. of the Clech inthemorning, of an Halo
or Circle abest the Sun ; together with 2 Difconrfe of A, Hugens de Zu-
lechem , concerning the Canfe of thefe Meteors, asalfo that of Parelia’s
or Mock-Suns.  Englifbed ont of Yrench by she Publifhor | towhom it
was fent but Lately (rem the worthy Auther of the f4id Difeonrfe.

#~§ "He Diameter of this Circle, which was exaély obferv’d,
B wasfoundrobe of 44 degrees , andthe breadth of the
Limb thereof, of about half a degree, Theupper and lower
pare were of avivid redl and Jellow , with a little purple-co-
M= louy
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lour, but efpecially theupper 5 the red was within the Citcle,
The other parts appeared but whitifh and of little clearnefs, The
fpace wichin the Halo was a lictle darker then that about it, e
pecially towards the parts that were coloured, Befides there
was feen the portion of another great Circle, which touched
the Halo abov>, and whofe extremities were bent-downward, as
isreprefented inthe I, Fig'in Tab, 2. This portion of a Circle had
alfoits Colours like thofe of the Halp, but fainter, The height
of theSun, at the beginning of the Obfervation, was about
46.degrees, There wereinthe Air little white Clounds, which
fomewhat tarnith’d theblew colourof the Heavens, and lefle-
ned the brightnefs of the Sun,which fhone as in an Eclipfe, The
weather was cold , confidering the feafon of theyear, ond it
was affirmed for certain, that it had frozen the night before, T his
Halo appeared in the fame beauty and fplendor oi colears, un-
changed, from 9, in the morning, (whenit begantobe obfer-
ved ) untilabout half an hour paft teny after which time it be-
came faiater and fainter till two of theclock in the afternoon,
when it ended , after it had refumed alictle more force fome
time beforeit difappeared.

The Obfervation of this Phesomenon engaged M, Hugens
to propofe to the Company, affembled at his Majefties Library,
what he had meditated, fome years agoe, concerning the
Canfe, notonly of thefe Halo's, but alfo of the Parbelia ,
which have been hitherto look’t upon by many as Prodogies,
and as Prognofticks of fome fingular Event, v

As for the Halo's, hefaid, that they were formed by fmall
round grains , madeunpof twoparts, one tranfparent, the other
opaque, the latter being inclofed in the former, as a cherry-
ftone isin a cherry 5 as may befeenin the 11 Figure, where-
in A A reprefents one of thefe grains,znd B the kernel or opaque
part("Tis drawnmuchbigger thanthe natural, torender the thing
themare intelligible. )

He related the Obfervations of thofe who have feen #4:/ for-
med after this manner, and, among others, thatof M. Des-Car-
ses in his Treatife of Meteorss and explain’d; how that fome
of thefe little grains , which {wim vp and downin the Air be-
twixt usand the Sun, being lefs diftant from the ax/s, which
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extends itfelf from the Sun toour Eye , thanmofacertain angle,
do neceffarily hinder the rays, which fall on thim ; from ¢o-
ming toour Eyes , inregard that the opaque kernel is the caufe
that there is behind every fuch graina {pace of a conical figure,
as M N Oin the 11, Figure, inwhichthe Eyeol the Specta-
tor being fcituated cannot fee the Sun through that grain,though
it may {ce him whenpofited elfewhere,, as fomewhere in P,

Aud tomake the Uompany the more diftinétly to underftand
the effect , which thefe Grains fufpended in the Air muft pro-
duce. ke drew the I11 Figure s in which, Bis the place of the
Eyes BA, the axis which paffech from the Eye tothe Sun;
C, M. F, fome of the icy Grains with theit keinci  making
them half opaque: Among which, the Grain C, being in the
axis B A, and the lines C K, L H, reprefenting therays of the
Sunneueft to che axss, the pallageof which isnot hindred by
the opacity of the kernel, "tiscertain, not only that the grain
C will not beable to tranfimit any vay of theé Sun towalds B,
but alfo that, imagining the (upeficiesof 2 Cone, whofe rop
is in the Eye, andits fides' B D, BE, parallel to the rays CK,
L H, all thegrains MM, which this fupet ficies (hall comprife,
will likewife not fuffer any ray to pafls to the Eye, becaufe it
muft needs bein their Coneof obfcurity 5 but thofe, that fhall
be without this {uperficies, as the grains F F, will let them
pals , becaufe the Eye is without their Cone of obfcurity,
W hence it follows , that the Angle of this ConeBDE is that,
which determins the Diameter of the Halo, which depends
from the proportion , the opaque grain hath to the tranfpa-
rent, in which it is inclofed, ~ For, if this Diameter is of 44
degrees, asis obferved in ‘moft Halo's , the bignels of the o-
page grain will beto the tranfparentas 4oto 19, But he faid,
that this proportion was not alwaysthefame , and thac the di-
verfity of it was the caule , that fometimes there were {cen ma-
ny Halv's ,one about the other, all having the Sun for their
Center,

He added, that it was eafy to know, why thefe Halo's were
alwaysof a round figure , whether the Sun be littie or much
raiied above the Horizon; asalfo rogive a resfonof their Co-
lours, which is the fune with that in the Triangular Glafs-
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Prifmes 5 as is evident by the Tumgents A D, drawn to the
Grain A, atthepoints, where the Ray D A enters or coms
out.

Further he took notice, that it wasalfo manifelt, why the
red colour isin the interiour circumference of the Hals, “And
why the fpace, whichittaketh in, and chiefly near the mo#t
lively colour d parts, appears obfcurer than the Air about; w/e,
becaufe 'tis there, wkhere moff. Grainsare, which tranfmit no
rays of the Sun to our Eyes, and fodo nothing but darken
the Air, as the dropsof waterwhenit raineth,

Moreover henoted , that M. Des Cartes , endeavouring to
explain the Caufe of thefe Halos ,. had committed amiftake,
for want of Obfervations, truly relating this laft circum-
ftance : Becaufehe maintains, thatthe fpace comprifed with-
in the Halo is clearer tham the Air withour; andto render 3
reafon of it, he fuppofeth certainGrains, alfogether tran(parent,
having the form of a lentil; which fuppofition cannot there-
fore be true , becaufe what he deduceth fromit, is conrrary to
whatis obferved: Befides that the roundnefs of the Halpin all
the elevations of the Sun agreeth not withit, as were ealy to
thow,

He ftayed not to examine the Generation of the half-dark
grains , becaufe he is (horely to publith alarger Treatife of this
fubje@ ; where e intends aifo to render a reafon, why the
dark kernel keeps certain proportions, rather than others,with
the Grain, which contains it,

“As to the Arch of the Circle, which above touched the
laft Halo feen May 12th, as allo that the Colows were
more vividin this place, and in that below, thenin the reftof
the Circle; he faid,that thefe effe@ts did not proceed from the
G ains, he had been {peaking of, but from anocher caufe,which
did alfo ferve for the produion of the Parheliaand the Circles
which almoft always accompany them.

T ouching which Circles and Parhelia’s he told the Company,
that befides the round and half-dark Grains, there werealfo
formed in the Air c-reain little Cylinders of the likerdature, and
of which M. Des Cartes himfelf declared in his Treatsfe of Me-
zeors 10 have obferved fome, not indeed with opaque ken}n::ls

witiin,
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within, but that the fame caufe, whichproduceth themin the
round grains , could alfo pioduce them in Cylinders: Which
being {uppofed to be fuchas theIV. Figure reprefents them ,
viz, oblong icy grains , and roundith at both ends , having
theinner kernel of the fame fhape, it was found, that fiom
their d.flerent difpofitions ali the appearances of the Parbelia
and their Circles did neceflarily follow.

And firft, thatfome of thele Cylinders being ered, in the
ficuation wi ichprobably they ought to have in being formed ,
there muft appear in the Heavens a great white Circle; parallel
to ‘the Horifon , paffing through the Sun, and of near the
fame breadth with him; as hath been obferved in the Phans-
menon of Rome A. 16319, of which Gaffendns and Des-Cartes
have written, and which is here éxhibited inthe V, Figure,
That this Circle L KNM is caufed by the reflection of the
raysof the *un upon the furfaceof thefe Cylinders; it being
ealy todemonftrate, that there are none but thofe, whichare
raifed at the fame angle above the” Horizon with that of the
height of the Sun,that can reflet his rays to our Eye, W hence
it manifeltly follows, thatit muft appear White, and througk-
out of equal alticude withche Sunitfelf, and by confequence
parallel to the Horizon, That confidering afterwards the Tranf-
parency of thefe perpendicular Cylinders, and their opaque
kernels, it is eafily feen , that thofe of the white Circle,
which are diftant from the Sun at a certain angle, begin to
give paffage to his rays to ftrike our eyes, in the fame man-
ner ashach beenfaid of the round half-dark Grains. That thefe
Cylindersare thofe, which on each fide of the Sun make us
{ee a Parb:lion inthe greatwhite Circle, ashath been noted
in the Obfervation of Reme ( where they are mark’d wich K
and N) and in many others, That théle Parbelia have com-
monly luminous tayles , becaufe the Cylinders, which fol-
low thofe fitft ones that form the Parbelia and which are yet fur-
ther diftant from theSun , letal{o pafs his rays to our Eye, fo
that thefe Tayles may be 20 degrees and more in length, T hat
she fame Parhelia are always colourrd , becaufe they are made
by sefraltion, asthe Halo.

That befides , therearetwo other Images of the Sun genec—‘
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rated by thefe perpendicular Cylinders, and fo difpofed in the
great white Circle, that the Spectator, turning his face towards
the true Sun , hath them behind him 5 asin the Roman Obfer-
vation are the Parbelia L and M, That thefe are produced
by two refractions and one reflexion in thefe Cylinders, in the
fame manner as'the ordinary Rain-bow in the drops of water ,
according as M. Des-Cartes hathdeclared = So that the opaque
kernels donothing to the production of thefe two Suns, but
that they may be fometimes {0 big, as to make them not ap-
pear,

That according to the Altitude of the Sun, more orlefs,
thefetwo Parhelia are more or lefs nigh to one anothers of
which he promileth to give thetrue meafures in his Treatife of
Parbelia’s,

That they fhould appear colonred, as the Rainbow, and
that fometimes they. have been feenfuchs but that when they
are faint, they may alfo feem white, even asthe Halo’s, when
they are not very bright,

That thefe fame perpendicular Cylinders can al(o produce
an Halo about the Sun, by reafonof the rounding of their wo
ends.; which maketh, that bemng dittare frem che Sun ac a cer-
tain angle,_on what fidefocver .tbe , chey beginf-om thence
1o give paffage to therays, naafmirting them to the Eyes of
the Spectator, Andthat thete Halo's:re probibly tholz, we
fee almoft always pafs throvgh the “vio Pasbelia thot ae onthe
fide of the true Sun, asthe Halo GK N1 inthe Phenomenon
of Rome,

That there is yetan other ti uationof thele Cylinders very
confiderable , which is of thofe that are couchant, 1o as their
axes are parallelco the plan of the ‘iorizon, but turnd diveys
ways , fome one fome another way , like neecles confufedly
thrown on the grownd: Whicli Horizontal difpofitien s very
narural to thofe Cylindrick Bodies , fupportdd by the vopors,
which rifefrom theearth , as may be made cut Experimental-
ly in Bodiesthus figur'd , beingletfull in the Air,

That itis in thefe Cylinders, thatthe Ariles, which touth
the Halo’s above or below , are formed s f{uch 2s there were in
the Phenomenon obferv’d at Rome A, 1630, which is defcri-
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bed by P. Schenir ina Letter to M, Guffendus, as alfoinall
thole , which M, Hewelius hath related at the'end of his Mer-
curins in Sole, And that the Arch,” which’appear’d upon this
laft Halo at Paris,was of the fame kind, 7hat the figure of thefe
Aiches is different according to the different Altitudesof the
Sun, and the {everal Magnitudes of the Diametersof the He-
lo’s.  That when theSun is very nigh the Horizon, fuch an
Arch appearing upon an ordinary Halo of 44 degrees, muft
reprefent as twere two Horns,as in the VI, Figure, A B, A C:
But that the Sunrifing higher , thofe Horns becomre lower in
proportion , and make fuch Arches as are reprefented in the
fame V 1, Figwe, where each height of the Sun is mark’d
near the Arch,which it is to make: Otwhich the Demonftrati-
ons were referved to the fame Treatile of Parkelid's

That the placeof the Arches where they touch the Halp's |
being more {trongly enlightened and coloured than the reft,
makethus Judge, thatthere are Parbeliain thole places,

That the reafon, why thefe Arches do ordinanly touch a
Parhelion,was , that the fame Cyl nders couchant, which pro-
duce the Arch, produce alfo that Parbelion, by themeans of
their two 1ound and tranfparent Ends , inthe fame manner as
hath teen faid of the perpendicular Cylinders, And thas the
Parhelion laft feenat Parss had been formed in thefe couchane
Cylinders.  That that was alfo confirmed , by reafon that it
was brighter in the fuperior and inferior part, thanany where
elfe; which neceflarily comsto pafs in a Parhelion caufed by
Cylinders thus difpofed , whereas when produced by the round
Grains, it muft appear every where equally ftrong.

That in thefe fame Cylinders parallel to the Horizon , thereis
alfofound the Caufe of the White Crofs , obferved together
with the Parafelene’s or Mock-moons by M, Hewelius, and ex-
hibited atthe end of his Mercurinsin Sole: the perpendicular
Fillet of that Crofs, coming from the refle&ion of the rays of
the Moon upon the furface of thefe Cylinders; as the other
Fillet , parallel tothe Horifon, is produced by thereflection of
the perpendicular Cylinders which make the great white Cir.
cle, of whichthis Fillet isa pare, That yer the Moon muft
not be very highabove the Horizon, to the end that the coue
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ching Cylinders may. produce this effe : And that it fhould
bewell heeded,, when the like Meteor fhall appear, whether
the perpendicular Fillet benot narrow er where it pafleth through
the Moon, than in other places, and efpecially upwards,
whereit muf grow larger and dif-appear, o

That befides the perpendicular Cylinders , and thofe that are
couched parallel tothe Horizon, there are oftena great ma-
ny, which move to and fro inthe Air in all forts of pofitions;
and that thofe, by the {fame reafon that the round Grains do,
muft produce an Haloabout the Sun, and even a more vivid one
than that which is caufed by the Grains ; forafmuch as each
Cylinder fends many morerays to the Eye, thaneachof thefe
litle Spheres. That the little Halo D EF, in the Roman Phe-
nomenon ( Fig, V.) may very well have been cauled by fuch
Cylinders.

As tothofe Mock-funs , which fometimes fhow themfelves
dire&tly oppofite to the True Sun, ( fuch anoneaswas publifhed
by M. Hewelins , and obferved Febr. 23, 1661 3) that he
could find nothing neicher in the round Grains nor 1o the Cy-
linlers, which fhould make thefe Suns neceffarily to meet in
the great White Circle, parallel to the Horifon, and thar, if
that thould be-always verifyed by future O fervations, the caufe
of it muftbe looke for elfewhere: But that in themean rime
ke did believe , that that hapned not but by chance; which
beingfo , a reafon might be given of thefe Suns by thefame
fuppofition, which ferved alfo for the dnthelion, obferved by
M. Hewvelins Sept, 6, 16615 inwhich there were two colou-
red Archesof a Circle, oppofite to the Sun, which did in-
terfe@ one another, their interfection being the place of the
Falfe Sun, Which although it be reprefented in the Figure of
Hewelins at the fame height with the true Sun, yetic was in
truch higher by 15degiees or more; ashe hath acknowledg-
ed himfclf afterwards: Sothat, if there had been a great white
Circlein this Phesomenon 5 the Parbelion was not at allto have
beenin it,

That for the generation of thefe Suns, he did fuppofe a numn-
ber of fmall Cylinders with opaque kernels , as the precedent;
which were carried inthe Air, neicher perpendicularly, nor TOu-
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ching, but inclined to the Plan of the Herizon ata certain an-
gle being near an half right ones towhich -were particularly
appropriated thofe Cylinders, which M. Des Carres faw fall from
the Heavens, having Stars at both ends: Asmay be feen ex-
perimentally , by forming Cylinders of -that fathion, whichis
reprefented in Fig, VII, and letting them defcend in the Air
or in Water, Tharin thefe Cylinders was found, following
the Calenlus to be given in the Treatife of Parbelia’s , not on-
ly the Caufe: of the Anthelia made by the interfection of two
Arches., asin Fig, VIII, butalfo that of fome other Extraor-
dinary Arches and Rods, that are fometimes dbferved nearthe
Sun , of which notwithflanding- there could'noching be asyet
affirmed with certainty,for want of exa& and faithful Obferva-
tions,

To make all thefe d fferent effeéts of the Cylinders manifeft
to the Eye, M. Hugens-produced oneof Glafs, afoot long,
of thefthape of thatin Fig. 1V s andfor the kernel opaque
in the middke , a‘Cylinderof ‘Wood , and the ambient fpace
filled with water , inftead of eranfparent” Ice: Which Cylinder
being expofed to the Sun, and the Eye purin fuch places ss
was requific , there were fucceffively feen all thofe reflexions
and refra@ions, that have been difcourfed of. Whence it
might be concluded, that a great number of the like Cylinders,
although very fmall in comparifon tothat; being found in the
Air’, and having the feveral poftures that have been fuppofed,
all the Appearances of the’ Parhelia and their Circles muft ex-
actly follow,

It was withed , for an entire confirmation of the truth of this
Hypothefis,, that fome of thofe {mal Cylinders could be ob-
ferved to fall to the ground at thetime, when any Parbelia do
appear:’ Which he fhowed could not eafily bedone, becaufe
that the vapors , which then rife from the Edrth upwards ,* and
which aiethe cau(e of their Cylindrrcal figure, keep themalfo
fufpendedinche Air, Headded, thatitwas not tobe thoughe
ftrange , thatfuch {mallgrains of hail were thus kept up inthe
Air by the vapors, foralmuch ss thefe, by being rarifyed and di-
Iated upwards, might havemotion snough for this effect. ~ 7har
that was-more ealy¢o-concewe, thantd imagine, how thefe (ame
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vapors could keep {ufpended a very great and weighty Circle of
Ice, fuchas M, Des-Cartes fuppofeth to-explicate the canfe
of Parheliz's and of the great White Circle of the Roman pj.-
nomenon, Inwhich fuppofition were alfo tobe noted the fol-
lowing difficulties 5 wiz, That therein there appears no reafon,
why the White Circle thould pafs through the Sun, as is al-
ways obferved,and that it fhoald fhade him according as he chan-
ges in height, though the Pheromenon do fometimes laft three or
four hours : That this fame White Circle, formed of Ice,
being feen by Specators diftant enough from one another,could
not appeat round to all (asit doth) and to traverfe the Sun
That, when Parhelia are obferved , there appears not at all
thisround Cloud encompafled with the Icy Circle, which by
its thicknefs thould hide a part of the Heavenss but that the
Weather feeems almoft altogether ferene , there being none
butfmal clouds, whichare feento change places, whilft the
great Circle and the Parbeliaremainac reft, 7 hat in this Hypo-
thefis it happens not but by chance , thatthe Parbelia, which
areat the fide of theSun , appearin the Interfections of an Hak
and of the great White Circle ; which yet isobferved to come
to pafs always, and fhews,. that the Caufes of thefe Halo’s and
of the Purbelia arevery litcle different , againft the opinion of
M. Des Cartes,

A Difcowrfe of Dr R, Wittie, relatingtothe Notes of Dr Foot
in Numb, 52, andtothofeof Dr, Highmore in Numb, 56,
of thefe Tradts s concerning Mineral Waters , and Extradts
made ont of them: Commmnicatedtothe Prblifher , by way-of
Letter.

Sir,
Muft always acknowledg myfelf much obliged to you for

l thereiterated mention you have been pleafed to make of my

Book inyour Tranfaitions , and your patient condefcenfion to

thetrouble, that hath enfued therefrom to you, whereas I

could not have any ground of hope, that any thing of mine

thould have fallen under your notice, And this goodnefs of

yours gives me encouragement to prefume at this titne 0 de-

fire your favor in thepeiufal of thefe lines, whichare occaﬁ:i
one
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