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N. Grewy 1 have ventured notwithftanding to reprefent
the Veflels in Wood after fuch manner as. they offer’d
themfelves to me. B. C.D. Fig. 1.is a part of the circura-
ference of an Oak or Afh Tree &c. being of 18 years growth
and cherefore having 18 Rings for every year one, that
which is made the laft year being alwayesthe greateft, the
not alwaies proportionably giear, but according as the
year is more ot lefs fruitful.

2 The pieces defcribed in my following Figures aré
fuchas* Ein the 15 Ring,and fometimes not fo big - yet
from fuch a part T doubt notbut the Conftitution of the-
whole Tree may fufficiently be underftood.

When a Treeis fawed a-crofs, and afterwards plaind
very {mooth, web feelines as it were drawn from the Cen-
ter A. and reaching to the Circilinference B. thefe are
Veflels which carry the Sap to the Bark; as by the ad-
joyned Figures will appear.,

The LETTER,

Ilelaﬁ to you was-ofthe 20" of November, wherein I

acquinted you of my thoughts of the Stone,Gravel,
and Gout ; which 1 hcpe you have received. You re-
commend to me in yoursof the 17 of 0ffobers toexamin
truitful and upfruitfol Eggs. I have examined the Spots
of feveral Eggs, but have found nothing notable therein.
1 will endeavour to know whetherthe Egg be fruitful be=
fore [ examin it.

. v

a The fwne noted by Di. Grew Anatomy of Trunks p. 24.

* Note the Figuves as they are bere graved aye nct Jo big as thofe d‘ﬁg'“’dl by gbe
Aatbowr beirg fometimes but 5 (or other pare)of their lengthy aud fo muft be fap=
pifed not to veach from Ring toRingas E,

b The [ame which Dr.Grew calls the Infertions, Anatomy of Planss begunsChapi2.a,

And Diamqtial Raysy Anatomy of Tr.lps 205 505 €6 The
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‘The ‘Grafshoppets hereabout are fmall and few, s-
bout the length of the Nail of ones hand : poflibly in your
‘Gountry theyjare more and greater, ‘

We are very fhy here of cutting openbodies, even of
thofe that are deadin the Hofpital: fo thacI have no op-
portunity of knowing whether the Chalky matter be in the
Yeins or no.

I {fend you herewich fome Obfervations of Wood. Fig.
2. A BC D fhews a piece of Oak, which obferved in
a Microfcope was thus drawn from a piece of Wood as big
as H.

F F: F F where the brown ftroaks appear, arethe
Separations of the growth of one year. For when the
growthdoth ftop, the Wood becomes firm. and thick ; and
is fupplied with many fmall Veflels, fuch as are hardly
to be diftinguithed, and therefore appear asbrown Rays
or ftreaks. betweenthefaid F F. F F is comprehended
that thicknefs of Wood which hasbeen added to the Cir-
cumference of a Tree by a years growth. The Wood
hath five < forts of Veflels, vz. Three forts going upwards,
two lying Horizontally, E E E denote large afcending
Veflels made every year in the Wood in the Spring, when
it begins to grow. Thefc are filled within with {mall
Bladders, which have very thin Skins, here expreffed in
one of the greater Veflels, cutlong ways in the third Fi-
gureby IK L M.}

The fecond {ort of rifing Veflels are much {maller, which
alfo are made of very thin Skins, and are alfo fpeck’t with
parts which by acommen Microfcope appear like Globu-

les, as Fig. 4. O N where one of the faid Veflels is cut long-
ways.

¢ See a Figuie of the [ame wood with all the fame five parts, iz Dr. Grew’s Anat.
o Plants begun, Aud the Partitions of the Great Horizontal Parts, bereaftcr men
tioned, fee iu bis Anat, of Reots, Tab. 7.

Dd 2 The
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The thitd fort of rifing Veflels are very {mall and'in

grear number, being made alfo of very thin Skins, as Fig.
. P Q_ where they aredrawn longways.

All thefe alcending Veflels in the aforefaid piece of
Wood, whichisabout 2 of a Square Inch, arel guefsa-
bout acoce Veiirls, Hence inan Oak Tree of four foot
Diameter are 3:00 Mil'ions of alcending Veffels, and in
one of 1 foot, there are 20n Milliouns of Veflels. Ifwe
fuppofe 1o of thele great and fmall Veflels in a day to carry
up 1 drop of Water, and that 100 of thefe drops make one
Cubick Inch, there will be 200000 Cubick Inches.  Thefe
Inches reduced to feet, amount to full 115 Cubick feerof
Rbinland meafure , of 12 Inches to the foot 5 and one Cu-
bick foot weighing 65 1ib. of our Delphwater, the whole
will amount to 7475 lib. or 14 Bordeaux Hogfheads of
water, which a Tree of one foot Diameter in one day can
bring up. Whereby it appears, that how {mall foever
the Quantity of water is which a Pipe or Veffel may be
fuppofed to carry up,. yet ifall the Veflels were imployed
to that ufe, how much the Total would amount to. But
1 conceive that feveral of thefe Veffels convey of the fame
moifture downwards again to the Root> and fo canfeaCir.
culation : asI have formerly faid.

Thefe forementioned uprifing Veflels empty conftantly
their Sap into an incredible number of Veffels, which lye
Horizontally in the body of the Tree, to caulea continual
growth in thicknefs. Fig. 2. GG G area fort of Veffels
which run Horizontal, beginning from the Pith of the
Tree, but afterwards in great numbers takisg theirrife
fiom the afcending Veflels. Thefe Vellels appeared to
me like dirk ftreaks running crooked, and winding for the
moft part along the fides of the great Veflels. Toobferve
thefe Veffels better I caufed the Woodto becut in length
in fuch manner that I came to divide the faid Veflels a-crofs

very neatly. The fame Velsels lye nor above 5, 6, or7
one
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one aboveanc ther, asthey are here drawn between the up-
rifing Vefsels P Q ON. Fig. 4.

Thefecond fort of Horizontal Vefsels which lye in great
numbers together. but in fome places much more then o-
thers, are defcribed Fig. 2. A Bor C D: but when we cut
the Wood in pieces longwavs, and thereby cut crofs thefe
Vefsels, then they appear. our naked EyeasFig. 5.R S.
Ihave alfo drawn the fame in maay places at their length,
with crooked Partitions, ¢ which I judged to be Valves
thoI have not been able to fee them always{o clearly as
they are here exprefsed, but after I had found them fome
times, [ concluded them to be generally fo, both becaufe
I have feen them in Elm Wood, asalfo that I concluded
without thefe Valves it were impoflible the Tree {hould
increafe in thicknefs, bscaufe of the force that is necefsary
not only to ° feparate the Barkin theSpring from the wood,
and keep it locfzs but alfo to cleave and open the Bark all
the time the Tree is growings and thereby make place
forits increale in thicknefs. WNow if there were none of
thefe Valves, then the Sap which wasimpelled by the heat
of the Sun againft the Bark, with the {etting of the Sun
(when1 conceive the Sap ceafes f torife) would fall back
again, and caufe alabour in vain, In this {mall piece of
Wood Fig. 4. T, V. (delcribed by a magnifying Glafs
which augmenteth more then that by which the Uprifing
Veflels are drawn, that fo the Vefsels might appear more
diftin@) there are more then 2coo Vefsels, eachof which
if it be allowed but  of » Grain of force in the protruding

. d Sig. Malpighi. 2ad Dr. Grew do both mate thefe Paytitions to be the Termina-
tions of the bladders of which thefe Radiated parts confift, and not Valv’s, See the:
foremention’d Anatomy of T, Fig. 21, p. 21, 22. and Anat.of Roots, Tab, 7.

¢ Dr, Crew thinks that the Baik is neverfeparated from the waod. See Anats
of Iv. p, 52, &re.

£ Yet Vines and other Plants dobleed day and nights

-

ite
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its moifture, the forcesall thefe Horizontal VefSels togéther
muft ufe towards the feparation of the Bark from the
Wood, will appear by this Calculation. Suppofe then
that Fig. 4. is »5. of a Square Inch, and that in the whole
piece are but 2000 Vefsels, which make in aSquare Inch
1400000 Vefsels, that is »-ooco Grainss this number
divided by 10240, which .s as many Grains as makea
Pound, makes full 33 Pound, for the force which the
Vefsels info {mall a piece of Wood come to exercife upon
the Bark. When we examin the Bark thus torn from the
Tree, we fhall fee the Uprifing Vefsels of which the Bark
is for the moft part conftituted, and which from the firlt
formation went up ftreight, and were pldéed regularly one
by another, now in fome places lye wide from one another,
and in {ome clofer, but this is not the Natural Conftitutjon.

We know that there is grear difference between Oak
wood growing in high,and fow ground; or in cold,or warmer
Countries; orof flow or qaick growth: but this piece here
drawn was a clofe good wood, and therewith of a full
growth, When we cut any wood through, in itslength,
fo that the cutting of the Knife cleaves the Horizontal
veflels: afunders it will {eldom bappen that the cutting of
the Knife will handfomely cleave the vefsels: Buz the Knife
{or the moft part cuts the Rifing and Horizontal velsels a-
{lant; which caufeth a falfe appearance > asifthe Rifing
and Horizontal vefsels were knit one into © another as Lin-
nen or Batket-work: and to cut the forizoatal vefsels
crofs, we muft conceive the firft time, that the Knifeis
gone through the Center of the Tree or Bough, and the
fecond time that the Knife is drawn parallel we the firft cut.

In Figure Sixth ABCD is reprefented a piece of
Elm-wcod (which tothe naked Eye isas big as Figure E)
and is what this Tree increafed in one year in thicknefs.

z Dr.Grew and Melpighi doboth reprefent them interwiven,

A
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A Dand B C fhow the ceafing of the growth in the years
end.

The fm Il Rifing vefsels which lye roxcther between
the grear vefsels, are in this wood fmaller then inOak,
and therewithal each Pipc confifts of a thicker Film, then
the Pipcs of the Oak do,

A B and C Dfhew the Horizontal vefsels ar full lenpth.

Fig. 7 FE I'F fhew the Horizontal Veflels cut a-crofs 3
thole of them which lye but few rogether, 1 conceive to
be Veflels lately proceeding out of the rifeing Veflels s
whereas on the contrary the other Veffels which lye ma-
ny together , have fubfifted many years, and are as ma-
ny in number as they everwill be. G G G G. fhew the
fmall rifeing Veflels at length.

HH Shews one of the grearrifeing Velels inlength ,
cutcrofs in the midft 5 yer when we obferve the fame inore
exaltly we feethat they confift of very thin Films, befet
with Helical Threds, exhibiting obfcure fpots upon the
Lioops or bows as Fig. 3.

Among thefe Trees there are feveral whichupon tap-
ping yieldaSap. This Sap I have feveral times. and fe—
veral years obferved, and taken notice initofdivers {mall
Animals, which I could not imagine thould have come out
of the Wood, but rather that they might have come from
rain-water or Dew.

Figure 8, ABC D. is a piece of Beech (as big as
Fig. F to thé naked Eye) the thicknefsot one years growth,
wherein one may plainly feeat A D or B C the beginning
and end of the years growth. In thig Wood there are re-
reprefented ¢wo forts of rifeing velsels. viz. greater and
fmaller ; and I imagine that there are alfo two forts of Ho-
rizontal Vefsels. which are very fmall: one of which vz,
EEE lyesbut1, 2,3, or more together, as Fig. 9. which
fhows thofe Veffels cut through and marked by H

.
the
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The 1d forts which lye far afunder, 2s in propottion
D from G and are marked out in their length by D C: thefe
veflels are likewife very fmall, and acccrdingly the rife-
ing Vefsels lye very clofe one to another, they arelikewife
cut afunder overthwart as Fig. 9, L L.

KKK Are the great rifemg vefsels cut afunder long-
waies : which | generally obferved to be befer with fmall
pats, thut through a Common Magnifying Glafs {eemed
to be Globules. )

Fig. ro. ABC D. Reprefents a little piece of Wil-
low wood, as big to the naked Eye asFig.F. the {ame con.
fifts alfo of two forts of rifeing Vefsels, fmalland great,
the greac ones beferwith litdle parts, feeming Globules.
In the fameI faw bending lines which hetetofore I imagined
to have been valves, as is reprefented Fig, 11, in one of the
fame rifeing vefsels marked by G. Thefe fmall rifeing Vef-
fels have cxceeding thin Films, which twas impofiible for
me to delineate with red Chalk, fo finely as was requi-
fite.

in this Wood 1 fuw but one fore of Horizontal vefsels
marked Fig 10 by E EE. Thefevefsels are butfew in
compariion of the Horizontal vefsels, which L hitherto have
obferved in other Woods. The fame are not far extended
inlength, and for breadth they lie fingle.

Fig. 11. H H H. the fame vefsels cuc a-thwart are repre.
fented between the rifeing vefsels being at their length,

In one of the greatrifeing vefsels fig: 13. G G. 1 likewife
Thewed that they arebefct with little parts feeming Glo-
bules, but they are exceeding {mall,

Fig. 12. Is a piece of Alder-wood the breadth
whereof is about the bignc{s of the briftle of 2 Hog > to the
naked Eye. It confifts dikewife of two. forts of rifeing
vefsels; whercof the fmallefr confilts of exceeding thin
films , and the greateft fort of films befec with lictle parts
extreamly fmall, to which you can give no other names
then Globules. Between
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Between A B.and C D. is theincreafc of che Tree ina
years time,

EFLEE, Arethe velsels which run Horizontal.

Fig. 13. TF Arethe great rifeing velscls cut chrough
longwaies.

H H Arethe in:ll rifeing velsels,

GG The Horizonod velsels cuta-crof’s

Fig. 14. ABCDEF is a litle picc: of black Max.
ritius Ebeny Wood, exhibited by a Microfcope magni-—
fying more then any of the former 3 becaufe thefe vefsels
could not well be obferved by the Ordinary Glafses, and
this lirtle piece of wood wherein are (hewn about 1102
rifeing velsels , is no bigger than tobe covered by an Ordi-
mary grain of Sand.

E purpofed at firft to have drawn this Wood more at
large, having intended to have thewn its decreafe in the
latter end of che years and increafe at the beginning of the
year or Spring : But in my attempting I found that my la-
bor would be fruftrated, becaufe that wood growsina
Climate where it increafes always: for the Ifland Mawrit;-
us lies ina few degrees North ot the Tropick of Capricorn.
In this wood Iam perfwaded there are four forts of rifeing
veflels.

G GG Aregreatrifeing Vefsels, whereof fome appear
to have contained a fluid matter, which in drying fcems to
have clofed them rogether in feveral places 5 as fig.15, I¥
where one of the Vefsels is plainly exhibited atlength.

Fig. x6 Islikewife one of the greater vefsels (magnified
more by ayet greater Glafs) which was much more perfpi-
cuous than the formersbefet allo with exceeding {inall parts

The 2¢ {ort of rifeing vefsels which are placed generally
between the Horizontal vefsels A BC and H H are like-
wife in many places partly filled withblack matter,

The 3d fort of rifeing vefsels which follow the Circum-

ference of theTree are B and CDE
he The
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The g fort of rifing vefselsare thofe which go Check-
er-wife btween the great rifing vefsels. Thefe vefselsare
of afirm Wood, in proportion to the vefsels of other
Wood ; for the finall round which isplaced in the white
is only the opennefs of every rifing vefsel; and the white:
wherein the round is placed is the wood that formeth
the vefs:l; and thefe vefsels are fo clofe and firm joyned
to one another, that they feem tobe but one; asif we
fhould im :gine that fmall holes wcre bored regularly in
firm wood.

Fig. 15. KKK. are the Horizontal vefsels cut crofs
through: of which I have reprefented twoin their length,
fig. 14. A BC.and HH.

Fig 1§ L L are finall rifing vefsels in their lengthcut one
from another.

Fig. 17. Isa piece of Palm wood, drawn by the fame
Magnifying Glafs that the Mauritius Ebony wood was.
This Wood tho I examined a great deal of it, I could find
litdle difference in the feveral partss and therefore I have
here contented my felf with defcribing a fmaller portion.
It confifts (for ought Tcanfind) of two forts of alcending
velsels v2z.Great vefsels, and {maller vefsels lying amongft
thegreat. The great Veflels confift alfo of Skins being
befer with fmall rifeing particles, as in fig. 18. wherethe
Veflels are opened longwaies, and reprefented by EE EE.

The fmall Veffels have their cavities very like thofe of
the fmall veflels in Mauritius Ebony Wood; and are de-
{cribed cut the longwaies in fig. 18. FF.

A B or C D.are the Horizontal Vefsels which in their
tength fhew themfelves thus s but being cur overthware
areas G Ginfig. 18.

Fig. 19. ABCDEF. Is a defcription. of a very
fmall piece of Straw cut crofs, in which the part of the
Circumference (A F) may be difcerned how great it s,

ABEF Is the rind of the Straw, which to otitward Ap-

pear
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pearance is fmooth and fhineing : the for the moft part "us
made of extream fmall vefsels, and of fome greater, which
Ihave reprefented as near as pofiible.

G G GG Arethe Veffels of which the innermoft parts
of the Straw are made ; thefe vefsels are 4, 5, and 6. fided
according as they come to fit themfelves,

HHH Are vefsels which run in between the forementi-
oned vefsels and are befer round with fmall vefsels. In
thefe vefsels I have feen the fup fink down fuddenly at the
time of the growing of the Straw , when at the famerime
I faw the Sap rife up inthe veflels G G. which Sup was
made moft of Globules; and when the Globules came o0
pafs the valves where the vefsels werenarroweflty; thefle
Globules then changed into the form of Cones, tillthey
obrained a larger Room, and then they retook their former
Globouflnefs

Fig. 20.are the rifeing veflels defcribed in their length,
being che fame with thefc reprefented fig. 19. G G.

11L1. Aretheplaces wherethefe Valves are, and where
the veflels are narroweft.

I have in mine of the 230f April mentioned the great
number of fmall creaturesin the Melcof aCod or Pike. 1
have profecuted my {peculation , and obferved the Melrcf
a Perchs alfo of a Breem and a Vooren , as alfo of aTench,
at the time when they caft their Seed : and have {cen in
the fame an incredible number of{fmall Animals, as ym:n-
tioned in my former.  But beczufe the forementioned-fifh-
es do not fhoot their Seed at once; 1 have not becn able to
compare them tegetherthat I might if poffible have difco-
vered whether there were any difference in their fhape o
bignefs: buc fo far asI could remember, 1 conceive there
was nodifference. And ifany perfons are inclined ro muke
the {ame obdervatiens > they muft be fure to take the time
when the {iid fithes fhoot their Seed : for atthut dme the
Melr, whichis ready to come our, is thin and warery ; and

E 3 then
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theazhefe animals in ie live longeft.and move very briskly s
whereas on the contrary the Mclt being not full ripe, we
mu’t with force prefs it oucof the Fifh ,  and then tis diffis
~urers fec thefe Antmalcules alive,

ed Theory of the Variation ¢f the Mag-
netical COMP AS S, by Mr. Ed,
Halley Feilowofthe R. S.

He Vatiation of the Compafs (by which T mean the
defieCtion of the Magnetical Needle trom the true
Meridian) is of that great concernmeut in the Art of Na-
vigation : that the negle& thereof, doeslitile lefs than
render ufelefs one of the nobleft Inventions mankind ever
yet attained to.  And for this caufe all Ships of Confe
quence (efpecially thofe bound beyond the Equator.) care
ry with them Inftruments on purpofe to obferve this Vari-
ation : that fo the courfe fteared by the Compafs, may be
reduced to the true courfe in refped of the Meridian .

Now altho the great utility that a perfeét knowiedge of
the Theory of the Magnetical dire&ion wouid atford zo.
mankind in general, and efpecially to thole concerned in
Sea affairs, feem a {ufficient incitement to all Philofophical
andMarhematicaljheads,tc rake under fcrious confideration

the feveral Phaenomena » and to endeavous to reconcile them.
by
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