












T O H I S

Roya Highnefs

E N G LAN D, (97.

min Royal Highnefi
’

: Grear Con

defms
‘

on to Suifcrih the Stataa
’
e: of

d):Royal Society, as am: of tbcz
'

r Fe l

lows Command; [0m Triéatc from ever]



e l edieatory.

O W . c ”. H” J

Ma nner. Tin}, S ;a ,
I [Jami /y bnpc, wili in

fame mcafari nx cafe tan Prefamption of laying
tbefir Papers at four Royal , Highnefs

’

;

Feet. T/Jey bane anawia
’

ai l}, in tbir Airin
'

g

went, loji macb of their Original Baaaty : Bat

tlJe Order wbere in tbe Remaining Saijianw
is Difpnfed, wi ll give Taflr Roya l Highn

nefs a Nearer Pro/p53? of Mr Coarji
’

Q
"

tbofa Stadier yon bane {be 60011114: to Pro;

tee} .

It mar
i

a Nai ls Daflgn,
'

Wnrtb)rof their Roy
a l Founde r, i} Incorporating an S

‘

ocie

ry , to Perpetaate a Succeflion of Ufefn l
Inventions Bat tbc Difi oaraging Nagln

‘i of
tba Great, tbe Impctam Contradiii innf 4

‘
l b:

Ignorant, and ti»: Repraadw of MrMarc'afa.
’

nab/e bane anbafipilr RatarM “new in

tbcir Parfait of tbnfe Gfl at Ennis, To -Rc ftore
tfm n tberefnra tn abrir firfl Vigm , 12! a 641a
re/i rn

’

a
'

for Tour Royal Highnefs Ana’
al

ready



b eef, ‘S lra, we feel triteCbearjal Inflaente of a

Retarning Spring.

Tbe iCen
'

mzana’t Tear Royal Highnefs baa

given, for Pal lifiing, at Your own Expeate, a

are]? Magnifitmt Uran igtaphy, (far ex teed
fag tbat of all the Arab ian Princes, tlJe Nel le

Tych o Brahe, and tl e Jada/inner Heve li

98) cannot fail of fi aprigjng Efleti r. All Art

and N ature will ex ert tbeir Power; apnn tl7i l
'

Gang/inn, tokeep pate with Af
’
tronomy ; par

titalarlj Nav igation l eing ander Tear Roy
al Highnefs

’

:5 1mmediate Care) wi ll Inda/l ri
enfly apply tbofe Accurate Ob fervations to all
Naut ical Parpofer, and l] fame Familiar Me

tbea’
, Delia/er the Anx ieae Seamen , from tbe

Fatal Accidents that frequently attend the:r

Miftaken Longitude .

Thar, S I a, tbeMun ificence of tbe Prince,
cadAbe Vigilence of tl e LordHigh Adm i

ral,













R E F A C . E .

H E Philofophical Tranfafiions hav ing met wi th

G eneral Applaufe andEncouragement for many
Tears, i t would he a Needleis Troub le to give

anyHif
’
torV of them

'

Ti s enough to fay, That many
of the Difcourfes were Compos

’

d, and Al l of then: L ol
lea ed a nd Pub lifhed, hy Particular Members of the

Royal Society . I jlta ll therefore employ thefe very few
Pages, only to acquaint the Reader wi th my own Condufli

in thi s Ab ridgment of theta .

When Ifirfl refolv
’

d upon thi s Undertaking, I hadTwo
Sorts ofReaders i n View,when: I was defirous to ferve
Thofcwhomakeufe ofBooks for theirprivate Infiruétion
or Entertainment, and thofewho confult them in order

to pub lilh fomething of their own . To a Reader of the
FormerClafs, I thought i t fufit i ent tog ive him the Seth/lance

y
‘

fomany curious Papers, in faehO rder aswouldhefljui t
wi th theCourfe oftho/e Studies that might Denominate him
a G en eral Scholar. But for the Sal e of the Latter, I have,
in the Marg in, given the Title andAuthor of eaeh Paper,
andDireti ed to the Numb er ana

’
Page Of the Tranfactions

or Collections,where he may meetwi th the Original i tfielf.
To theformer I defign

’

d thi s A b ridgment to he as W
ful as the Volumes at large , and to[erve the Latter, ia
fleae/ of a not inconven ien tRepertorlum : Andin the Pro

fetuti an of thi s Dehga , l have general ly confined nty elf
zo thefe Rules .

7? I. l



The PRE F A C E:
I. I hav e nor only Retain

’

d the Efl
'

eh tial Part i
'

of thé
'

D ifcourfes , ha t I have hept in many Places to the very
W ords of their own Authors, (ex cept where I was Forc

’

d
to them a l i ttle, to preferve the Connefiion For

, I

thought i t very unwarrantahle toOb trude any thing of mine
under the Name of another Perfitn
l l . But to Shorten the W hole Work, wherever I found

any Perfonal Addrefles, l ong and
r

(J'nneeej ary E x curfions,
or pompous Citations of Books, I have taken the Liherty
to Supprefs them yet, I hope, wi thout Injuring the Forcc
of the Author

’

s Reafon ing .

III. I have . Om itted al l Accounts and E x tracts of
Books,which now, after [0 many fears Pub lication, [cent
a lmofi

‘U/elejfs Tet, to put the Readers in Mind of them,

efpet ial ly {urh as are about to.Furnifh or Enlarge their Li.

b taries, I have addeda Cata logue at the End of each
Chapter, to which they chiefly helong 5 and I have alfo di.
teeted them to[nth Additions , Emendations, or Refuta
( ions, as ought to he confulted,when tho/e Boolts fall em .

t/er thei r Ex amination .

IV . I have atjoOm itted al l Heads of Enquiries and
E x periments [tneply propos

’

ti,wi thout further Profecution ;
Bel iev ing that the Anfwers already given tomany of
them

,
and ether Difcom fes upon the fame , or the l ike

Subjeé i s, wifl fufit iently di tch! the Notice of an l nquifi
tive Reader.

V
,
The previousCalculat ions of Ecliprfes,LunarAppul

fes, and Satellite Eclipfes and Occultations alfit Tide
Tab les, andmany other curious Papers of that hind 5 have
long agoOut

-liv
’

ol the Haitian of thei r Pub lication



The PRE FAC E.

Vi . wi ll Simple CataloguesofNatural Cut iofitiei (a;
ofShe lls, Minerals. Plants,Animals.i9a )wi thout particu
lar Defcriptions of them,

are l i ttle l nflruét ive An! chief.

ly fierve to enlarge the Hifiory of the Mufx um, where
they are Depofited 5 which i s no Part of the Defign of
thefe Volumes.

V II. I have commonly om itted[uch Papers as have been
collected i nto full Vo lumes by their own Authors. Forthis
Roufou, I have om itted lome of tho/e [urpriringMicrofco
pial Difcoveries by the Famous M. Leeuwenhoeck But

I further confefs, I was alfo lejs incl i n
’

cl to infert them
here

,
becau/e may? of them Treat of Subjec

'

ts not at all con.

veni cnt (in my Op in ion )for Common Readers.
V l l l . But, to do a l l the Right I could to the Ingeni

ous Authors of tho/e Papers, which the L im its of thi s

Abridgmentobl igedme toOm it, l have, at the Endof
each Chapter, Annex edthei r Titles, andfome times a -

jhort
Account of them.

The/e are theRules I have carefuhy obfervecl through the
whole Condubi of thi s TediousWork {Wherein I have faith

ful ly aim
’

tl at the G eneral Good ofa ll forts of Readers ,if
I have fai l

’

d in the Performance,
’

ti s for Wan t of Judg
m ent todoi t Better : But I am holdtofay, That if a Kind

Reception of thi s [hall encourage a l ike Abridgment of
the Foreign Philofophical Journals, in the Same or a Bet
terOrder, i t wi l l much Faci l i tate the many Difcoveries

h ifl ready to Reward the Labours and Ex pences of all

Induflrious Promo ters of Natural Knowledge.
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V O L. I. and P A R T I.

M A -T H E M A T I C K S

C H A P. I

Geometry, Ari thmetic
-

k A lgebra Logm
’

tbm rcabs} .

N Idea of Mathematicks ;
Dr. 1. P6" P33. 1

z. Cam
'

dn
'

d; h; Merfen
nus

4 To the Satisfaflt
’

m gt
“

Merfennus

s. The Ann hat ion of Des Cortes

Some of Endid
'

: Propqfitt
'

ont dammfirnttd

independent!) from the rrfi by Mr.

b
Al

'

h

i id

111 . Some Properties of Coniclt Se&tons ;
by Mr. doMi tr e

IV. A way to fquare certain

Curves, or to red

fimple once by the fame

I“. The Squaring of the Hyperboh ;
LordVi/cam Btonnker

IV . Thomadman! of; Circle 56,M
II“!

V. I Tangent: to a”G eometrical
h) Rename Fran . Slnfins

V I.Of deducin
g
tbc Tangents of

from the T eory of Max imo

n in e by Mr. Ditto»

V l l . Of the Length of Curve Lines

Mr. Craig
Vl l l . Defcription and Quadrature

‘

C nrve of the Third Order ; by
DeM050 "

IX. l . The Curve ofquichca Defecar

b i t . Ma fia

3 ByMr,Craig

X. t . The Solidoflenl
’
t Refiftonce by the

fame 39

3 . By Mr. Foeio 40

VI. 1 . The Tefit
l

a

l

do

b S
g
t/
drawn

A nim43;0‘ p,
’

d 5 e e 23

2. SOIW J 5] DImill

3 . The Propofor
i
t Solution

by Dr. D. G regory 2;

V1]. 1 . uadrature of tho Pom of tho

by Dr. W all» 27

2. Improved h) Dr. G regory 28

3 . ByMr. CAN " ! 3 ,

4 . 3} Dr. W all is

Vl l l . Tho Dimer-flan of Sol idl ,generated by
tho Comm/ion of Hippocrates

'

oLunula

h; M. Ab .de Moivre 29

The Quadrature of a Portion of tho

Epicyc loid; h;Mr. Calwe ll 3 :

X. A G eneral Pr fition for mu raring all

Cycloids on Epicycloids 5 5) Mr.

Edm. Halley 31.

XI. If
“
4 Prob lem prop/idbyMr. I. Bernou

1 l 33

X“. The Ufa of Flux ions in the Solution J
Geometriclt Prob lems ; 6; Mr. Abr. dc

Moivre 34

Xl l l . r. The Corona ; by Dr. Dav. G regory
39

z. Tho Ammodwr/iom of t onfm rod;



The C O N T E N T S.
XV. To delcribe all forts of Curvesmech a Il l . Ana lytical Solution of certa in inh

nically , b y the help only of Angles n itefimal Eq uations by Mr. De

andRight Lines b y the fame as Moiore S t

XVI. A Specimen of a general Method of IV. t . Of infinite Series
'

s ; by Monf.
determ ining the Quadratures of Pi Monmort

_

6 8

gates ; by Mr. Cra ig 1 . Of the lame by Dr. u s
XIV. The (hi adrature of Figure: G eometri XXV. Sir If,“ Newton

'

s Different ial Mc

cally Irrational h) Mn }. C ra ig 5 3. thod illufirated; b y Mr . Stirling
XV. The Ogadrature of the Logarithmiclt XXIII. The Deflrirte of Bx haufl ions ; h;

Curve 6;Mr. C ra

g
Dr . W all is 98

XVI. A Qtadratrix to the ircle, being XXIV. The Approx imation of the Ancients

Curve defcrihed by i t : equable Boo/rt . in the E x troflion of Room, improv
’

d

eta» ; h) ih. by Dr. W allis 93

XVII . Confiruétion and Properties XXV . An Attempt to improve the Method

Qpadratrix to the Hyperbola ; byMr. of approx imating in ex traéting the

Perk: e ; Roors of Equations in Numbers b y
XVIII. A Prob lem in the L eipfiek Adts, De n y/er sr

folv
’

d general ly by V . The Proportion of infiniteQuantities
XIX. Another b Dr.Toy lar 4a it} Mr. Edm. Halley t o t

XX. To find the nter of Olcillation 5 b y XXVI. The Proportion of Mathematica l

the fame Point: on each Other by Pro. . l{o
XXI. Of the Mution of a firetcht String ; 54d “ . Erq ; 56

by the fame
' XXVII. Rules lat corrcéfing the common

XXII. Of the infinite Divifib ility ofMat . Computus of Intercfi; by Mr. W at

te r ; b y Dr. 30h» Kri ll km 1 45
XXIILOf the Laws of At traél ion andOther XXVI. Infim

'

tely- infini te Frofi iam by Dr.
Phyfical Principles ; by the lame 57 R. Wood 1 04

XXIV. Ofthe Laws ofCentriperal Force 5 XXVII. t . The Antiqui ty of the Numeral Pi
b y the fame gures in England; by Dr. J. Wallis

XXV. A Solution of the inverfe Prob lem
ofCentripetal Forces by the fame a . By Mr. Tho. Luflikin

XVII. The Dim enfiom of o Sphere and XXVI“. The Con/Irufi ion of Logarithms
der cowyar

’

d 6} Dr. W allis 5) M r
. EdmondHalley

XVIII . Improvement: in England,in the XIX. A univerfal Method for conl’truc

jolutt
'

an of Equat ions in Numbers ting Logarithms ; by M. Cra ig 1 5 1

Mr. Jo. Coil ing XXX . Of the Meafures ofRatio
’

s b yMr.

XIX. r. The Con/i rufiion of Cubic and Bi Cafe: 1 8

q uadratic E quat ions ; 6; o Parabola XXXI. A new Method and Tab le for Lo
and a Circle ; by Mr. Edm . Halley 6 3 garithms ; by 13;

a
.
The Number of Roors i» fueh E q uati XXXII. The Doc‘l rine of Comb inations
0m.

‘

wi th their Limi ts and Signs ; by and Alte rnations improv
’

d and com
thefam e pleated; b y Maj. Thornyeroft 1 84

XX. An unlverl
'

al Solution of Cub iclt and XXXIII. t Of. the Laws ofChance ;byMr.

Biquadratick E nations, v ie. Analyti do Moiore 19°

cal, G eometrica and Mechanical a. A Solut ion of the ry th Prob lem afore
b y Mr. Colfon going byMr. Nieh. Bernoulli a, l 9

XX. The Ex troaim of a ll Rootsmi thont on) 3 . Another G enera l Solution by Comb i
prev iom Reduétion byMr. Edm . Hal nations and infinite Series

'

s b y Mr.

Icy de Moivre 2

XXI. A Method of ra i/in an infini te Multi XXIX. Papers of lej i genera l
‘
Z/fi om i tted

nomial to a»; giv en ower ; h} M. Ab . | ré
dc Moivre XXX. Account: of Books,wi th Addi t ions, E ,

XXII . The E x tre fi ion of the Rom of on Infi mandarin”,Bre. omit ted I 16 [1 37]
nitc Equation h;

\
M. dc Moirt 95.

C HA P



The C O N T E N T S.

C H A P. II.

Trigonometry, Surveying.

L Cha n
g”) Profiletu. prop /id 17 III. An E rror of common Swvej ors, in corn

Mr. ichard Townley [oi-ed by paring Surveys takers at long Intervals

J. Coll ins pap. n o of Time, D ish theMagnetiokNeedle,de

Chorographical Problem 3[acid b; men/h ated6; Mr. W . Molinenx u ;
a Member of the Philofophical Society IV. A newLevel h;Mr. Butte tfield say

atOx ford l V. A» deem”f a Bookomi tted ihid.
’

C R A P. III.

I.
A NewTheta ahoat L ight and Calm s 2. Other Ex periments to the fame pur

h) Mr. H. Newton peg. pole by the fame
II. H ome E x perimm tt p nyos

'

dinQelat ion to VIII. An Opt ical E xperiment h) Mr. Ste °

thi s Theory h; phen G ray 172.

a . Ohferttat iom on thi s Propofa l by Mr. I . A Prohlem of A lhazen, filo
'

d h)
Newton ihid. Chrifi. Hugena

Ill . Tt e G enuine Method of ex amining thi s a . B} M. Slufius 1 7 3

The”; bi
‘Mr. NeW ton 3 . Otherwi/é by M. Slufius 1 74

IV. I . An imadvetfions on thi s Theory ; 4. Otherwi/o ; l?) M. HUM ! 171

R. P . Ign. G allon Pardies 5. Further confidtr
’

d; h; M. Slufma 11 8

a. fi fitf db M . Newmn 6. B} M. Hugens t 8 0

3. S onefurther Ohjefl iotts h) ILP. Par 7 . B) M. Slulius 1 8 3

dies X. To find
4. Mm r

'

dh) Mr;Newton G laJ es
3. To the Satisfaaien ofP. Pat-dies I 44 Icy 1 83

V Some Confiderat im s a t this Theor; by A univerfal Spherico Catoptriek Theo
Anft

’

m
’

d it) Mr. Newton ihid. rem b yMr. Di tem a37

VI. 1 . Some Confideratiom rayon this Doi i rine XI. I . The G eneration of an Hyperbolical

of Colours, from Paris ; 5) n o Cylindroid ; by Sir Chrill . W ren 18 8

z. The Applicat ion thereof to the Grinding
of Hyperbolical G lof u by S ir

4. C h . W ren s 89
VII. r. Animation /ions on this Theory of XII. 77h) four Convex G lafl

'

es i n a Telelcope
L ight andColours by Mr. Fr. Linus x6 I flew Ohjefi s erei i h) Mr. W illiamMa c

1 . Anfwer
’

dh} linen: i hi ti.

3. A Reply h; Mr. I?r. Linus ih. XIII. t . The
,

Aperture: of Telefc0pes ; h)
4. Anjv er

'

dby Mr. Neutron M . Am nt l 9:

5. The Experim ent ofMr. L inus aflirm
'

d 2. Confider
'

dby Dr. Hook 191,

by Mr. G a lcoign XIV. To meafttre Dtflonees at one Stat ion
6. Anjwer

'

dh) Mr. Newton 5) M. Auzout ib id.

7 . Ex ceptions h;Mr. Lucas XV . Tomake a Plane Convex G lafiof a [ma ll
8 . A n/wer

’

dby Mr. Newton Sphere collefi the Rays at a great Di
VII. I . Some Ex periments in this Theory [latte

-

e ; h) or. Hook 193
repeated by Dr. Dej aguliers [241]



The. C
'

O
'

N T E N T S.

XVI. t .TeIeIc0per andotherOptic
oG la year in a Light Room ;

5} Dr. Hook ;ih.
h) Campant andDivini a. The Magiclt Lanthorn improv

’

d h; Sir

a. B] M. Hevelius andM. Huygens i h. Robert Southwel any

3» B) M . da Sons ih. XXII. A was to help Short Sighteduefs
h)

4. B) M. Burattini Dr. Hoolt

3 . ByMr. Francis Smythwiclt i h. XXIII. A way
’

for MyOpes to ule Tele
6 . B) an Arts]! at Paris I W ithout Eye

lG lafl
'

es ;

7 . B; M. Borelli s b e agnliers

8 . Opti ck Lens
‘
s of Rock Cbrifid ; XXIII. I . Microrcopea b S. Div

Bull . Divini a . By S. Piet . Salvetti

9. OfWater ;h) Mr. Stephen G ray 3 . B) M. Leeuwenhoeclt

XVII. s. The Adoantq esofReflex ion toOp 4. By Mr. Butterfield

tic Infirttsnents; h) Mr. NeW ton 196 5. BrMr Stepbfl l G “ ?

at A newCatadiOptneaI Tele l
'

cope. in 6. ByMr. Leea
E
1 50]

ventedhrMr.Newton 7 . By Dr. Arch. Adams 3 5 1]
3 . Appren

'

d h; M. Huygensdc Z ulichem XXIV. t . A Water-Mta ofcope h; Mr.

Stephen G ray s o;

4. A further Account of this Infirument 3 . Another “id.

5} Mr. Newton XXV. Microfcopes improo
'

d 5} Mr. New

5 . The Apertures, and Charges ton a to

Infirnmcnts by Mr. Neutron zoo XXVI. l . ARefieamg MicrofcoPe h) Mr.

XVIII. I . Some Oh
'

efl'ions of M An Newton i bid.

fw
'

d 5} Mr. eutton z . ByMr. Stephen G ray a t r

XVII. s. A Burning Concave at Lyons

M . Newton made h) M. de Vi llette i bid.

3 . Ohjeflions h] M 1 . Another h) the [am a n .

An/wer
'

dby Mr. Neutron i bid. 3. B) S. Sette la ihid.

4. 4 Reply by M. 3 04 4. A Burning Concave in G ermany h;
Anfwer

’
d. 5) Mr. Neutron s

‘

hid.
2 1 3

XIX. A Catadmptrical Te lefcope ; h;M. 5. By Dr. Hook
Cl fl

'

egrajn ihid XXVIII. Concave Specula, nearlyof a pa
a. Confidcr 45 5) M . Newton ihid rabolick Figure ; attempted in M .

XX . 4 QatadIOptrick Tele l
'

cope by S. Stephen G ray “ 4
Sl l'em XXIII . To make the G lobe Looking G la ls ;

XX. Of the Invention of Telcl
'

cOpiclt 6) Sir Robert Southwel
Sights ; by

'

Mr. Derhasn [a 54] XXX . Papers omi tted
XXI. I . To snake the piéhsre of any thing or XXXI. Accounts of Books omit ted

C H A P. IV .

Afironomy.

T H E Obfervatory
'

e)
'Tycho Brache ; pals the Meridian ;byMr. Derham

h;Mr. G ourdon Pag. a s6 III. ACe lefiial G lobe h;M. Didier l
"

Al

II. A Nets Afironomical Infirument h; M. leman ihid.
W etgbelius ibid. IV. A W e] tomeafttre the Diameters of the

II. A new way todraw theMeridian Line ; Planets. and the Parallax of the Moon
by Mr. Gray. h; M. Auzout 2 17

III. Ofdrawing one by the Pole Sta V. t . An Accottnt of Mr. G afcoign
'

sMicro
the fame meter; h) M . R ichard Townley

IV. An Inh rumcnt to obferve the Sn a 18



The C O N T E N T S;
2. A Dd

'

en
'

ptt
’

en of t
'

t by Dr. Hook peg. 8. A new Star in Taurus ; h) M. Cafiin
'

t r

z ! 9 as;
net : XV. A Hifiory of new Stare ; by Dr. Hal

- r

i n It ) 233

4. The Ex cellence of the Micrometer h; XVI. Of the Change of I atitudemf fome
t
’

of the Fix t Stars ; by the fame 2 3 5
VI. To ule i t in SolarOb lervatinnt ; b y XVII. Of the Orb it of Caflim

‘

by Dr.
Mr. Derben an 2375

VI.’ t
heir?

" Sights rejefled h) Mr. Flam XVI Prob lem by
220

3 . Plain Si htt preferr
’

d toTelefc0pick XIX. Of the Max in e and Mini-ea occur f

b M. eve ltua 22 ! ring in the Celefiial Mot ions ; by
VII. 1. WhyCele li ial Ob jeéts appeargreat M. de Mot

'

we a go ;
er. p hoto m

‘

gh the Hal
-in n , tha t when XVI. I . To find the A be lia of the Plane ts

higher elev ated ex m in
'

d h;M . W il dt
'

rcal) , h) M. i, confider
’
dhy

liamMolineux t
’

ht
‘

d. Nich . Mercator 2;3
a. TM: Phe nomenon con/ider‘d by Dr. 3 . B;M . EdmondHalley 218
Wallis 22; XVII. r. The Ob liquity of the Ecliptick.

VIII. Aa Ex periment of the Refrafiion of flourthe Ohfm at t
'

m of the Ancients ; h;
the Air ; by Mr . Lowdaorp Dr. Ed. Bernard 26a

IX. Tofind the Parallax cf the I'ix
'

d Stars a. The Ob liquity of the Ecliptick,’ andE
by Dr. W a llie 23 1 levation of the Pole continue unalter

’

d
X. Conct mfteg the di/Ia ee of the Pix

'

d Stars;
6;Mr. Fr. Roberts 23; 3 . l . A[up [edAlteration if the Meridian

XI. The Place: of the chiefefl Fix
’

d Sumac Line l;n at ; t

cording to the he)? Ancient Ob lervere 2. Confider
'

dby Dr. Walla e
‘

ht
'

d.
h;Dr. Edav . Bernard 3 34 XVIII. A. new W ay to find the Sun

’
s Pa

XIIJ hePleiades oh/erv
'

d b M . Flamfieecl ral lax 5 by Dr. H6”? 3 43
241 XVIII. The Parallax of the Sun h; Mr.

XIII. t. A Nebulous Star ; by M . Caflini Flamfieed t
‘

ht
‘

d.
141 XIX. Tofired the Sun

’

s In refs into the Tro
t. 8;Mr. F lamfieed t

‘

ht
‘

d. pica! Si 9; 67Mr. d. Halley 266
Xlv. Of Ne bula among the Fi x t Start ; The So ar Numbers correaedh) M . J.

234 Flamlteed 269
XXI. t .

‘

Ihe Equality of Natural Days ;
Dr . 8 001: h] Proftfl

'

or of theMathemati cke at
XV. t . Changee amongli the Fi x

'

d Start ; Seville a7o

5; S . Montanari t
‘

hjd. 2. Refun dh; Mr. Flam lteed e
‘

hid.
a. B;M . Collini XXII. An Equation Tab le ; h) M. Callini

3. The New Star in peétore Cygni ; h; 272.

M. Hevelius t
'

ht
'

d XXIII. Spout oh/ertt
'

d in the Sun by Mr.

4 t . The New Star Iub Cap ite Cygni Boyle 27a

248 XXIV. I . 5903 ohfcrv
'

d in the Sun ; h) M.

2. h) M . Hevelius 249 Picard s

‘

hid.

s. A new Star in Cello Cygnt
'

; by Mr. 2. B) M. Ctfiim 5534.

Kirch 33 3. Bj jeveral at London

g. The Nebn lol
'

a in the G irdle of Andro 4 B) Dr.HOOk i bidu

meda h) M. Bul l ialdus s~ B) M. Hen. ibr
'

d.
6. 1 . TI Mnew Star in Collo Ceti ; h;M. XXV Spats ohftrv

'

d in the Sun ; h) Ma
s

Bullialdua Cafli ni
a . By M . Heve lius ihgd. XXVI. l . Spats ohferv

'

d in the Sun h) M.

3 . B) M. Gallini 2 51, Flamfieed andMr. Halley 3 7 8

4 B) M . Flamfieed z . B) M. Cali ini
A newStar in Eridanus h} M. Cafii f

i
i ;

t
'

id
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XXVII Spots ohj é ro

'

d in the Sun ;
~ h; Mr. 1 1 . At Bononia ; by St. Domin. G uli .

F lamfieed t
'

hid. c lm ini t
'

ht
'

d.

XXVIII. t . Spott in the Si m by Mr. G rar XXXVo 3 . At: Be liple of the Sun, Ma; r.

1 68 7 . at Ox ford 3 96

2 . By Mr. Derham 2. In dinerfe other Placer ihid.

3. By Capt . Stewart XXVI. r. Att E clipfe ef the 8m . Sept . 3

4. Bv Mr. Derham 1699. at OS IQ
‘d ;b D. G regory 297

XXVIII. Tofind i n what Proportion the Pla a. At Nuremberg ; h} M. Wonzelhuur
ne ts a re en lightened h) the Sun h) M.

Auzout 3 B) 298

XXIX. The E quinox es ; h; M. Wurtzel XXXVI. 1 . Lu l cltpfe of the Suit
-

;as Caulk

bout t
'

ht
'

d hrt
'

dge in NewEngla d b y Mr. Brat

XXX . To ohferve Solar Belipfes ; hy M r tie"

F lamli eed a . Another a t the lan e place by the

XXXI. I . Art Ecl ipfe of the Sun ,Ann. to66 . fame 266

une 22. at London shy Mr . W i llough XXXVII. r . Another. Ma) r. 1 766. at

y, Dr. Pope,Dr. Hook. “ e . Phil. byMr. Flam/b ed ib it
l ips 2. At

.

Canterbury by Mr. Gr”267

2 . A t Pa ris ; 6) Mt . Payer! 3. MrJ herp IE
3 . A t Madrid h) the 8 . of Sandwich 1h . 4. At Bern , b y

-Capt . Stan) “ 268

4 At Dantzick ; h; M. Hevel
'

rne i hid. 5 . At G eneva ; byMr. Chi . l"aoib
XXXII. Art E clipfi

'

of the Sun, 23. (St . 0

N.) 167 5 . at Dantzick h]M .Heve 6 . At { arid} ; by Dr. Schettchger 27

°

t

l ing 284 VIII. One at Upnfiqfler, Sept. 3. 170 8 ,
XXXIII. r. An Eclipfi of the Sum, one I . by Mr. Dethm

r676,at W efiminller ; h) Mr. rancis XXX IX . One Toral, Apri l 2a. r7 rs. b y
Sm ithwick

2 . At W apping ; 6) Mr. Golfou 28 1 L h u e at Nuremherg, Feh. 9. 17 17 1 8 .

3 . At G reenwich ; by Mr . Flamfleed a8 s by Mr. Wurtrdhaar 28 3

4 . A t Townley 6) Mr . RichardTown At Berlin ib id.

Icy XVII. Changer like]; to he dtfio'oeredt
'

te

3 . A t W in
'

gfield near Derby by Mr. Im' the Moon byM. Amour ihid.
’

man . He lmn XXXVI" . Tofind the Parallax of theMom;
6 . 4. Paris ; 6; M. Cafli ni nu . h 30 °

7 . A t Danm
'

ck by M. Heve lius 288 XXX1X. h AMethod ford/i roning Lunar
8 . At Avignon b M. G allet 289 E clt

'

pfet h]Mr. Rook
XXXIV. l . A» Eclipfe of the Sun, 7rd] 2.

3 . RtM la-Caflini 30 1

1684. at G reenwich ;by Mr. FlamIteed XL. Art Eclipj e of the M en , 27 , (st .
N 1 66 5. chferoedat Damz iclt h) M

2 . At Paris h) M. Bullialdus Heue lius 3 04
3 . At theOb fervatory hj M. Cafii ni ih. XLI. An E clip/it of the Moon, 7m m6. Ann .

4 B) M. de la Hire and Pothenot ibr
'

d. 1666. h} M . I'Ievelius t
'

hid.

5 . A t the College of Lewis the G reat ; h; XL II. An Eclip/e ofthe Moon ,Sept. I9. Ann.

R. P. Fontenay 1 670 . h;M. Hevelius

6 . A : Aix ; h;M G autier s
'

ht
'

d.
XLIII. 1 . Art Beliy/e of the M eet, Sept. 8 .

7 . At Lyons h; IQP. Paul Hoke ihe
'

d. 16 7 1, at Béton ; by Mr . Pa lmer 306

8 . At the Bay de Roles h) M. Chalfellee 2. At London ; by M . Street i bid.
t
'

ht
'

d. 3 . 3) Dr . Hock t
'

ht
'

d.

9. At Honfleur hrM. de G loe 294 4. At Paris h) M . Bullialdur 307
t o . At Pan ; 6;R. P . Ricbaud ib id. 5 . At Dantzick ; h) M. Hevelius ibid.

r r. A : Avignon h) R. P. Bonfa hid. 6. A t Hamburgh by Dr. Foge lius 30 8

1 2. At Ox ford ; 6] Dr. Ed. Bernard, e

'

h. XL IV. t o Art Eclt
'

pfe of the Moon, yen . l .

1 3 . At Lisbon ; 6) Mr . Jacobs a9 s 1674 5. at London 5) Dr. Hook
14. In Ire land; 6) Mr. A01 ; andMr. 30 8

Molineux sh i t! 2 At
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2. At Derby 6} Mr. Flamfteed Liv. An Eclipie ofthe Moon, nearEff/ion
3. At Paris ; byMr. Bullialdus ihid. Feb . 1 1 . 1 700 . byMr. Bre tt/e 28 3

4. At Paris ; 57 M Cafii ni. M . Picard. 1. Another at Cambridge,NewEngland
endM. Roemer b y the fame 284

5. At Dantzick 5) M. Hevel ius 2. AtLondon byMr. Hedglon 23 ?
6. At Seville ; 6) S. Profeflor cf LVI. 1 . An Belipfe ofthe Moon, at Z urich.
m t ickt .

Apri l 1 7, 170 7. N. S. b y Dr. Schench

XLV. 1 . An EeIip/E of theMoon, yum 27 . { or 286

15 75. at London 1;Mr. Fltmaeed by Ma m-
att ic 28 8

andMr . Halley I. One at fi pnu
’

nfler,Sept . 18 . 1708 . by
2. At Paris ; 5) M. Bul lialdus 3 1 5 Mr. Derhem 28 9

3. B;M. Cafiini, M. Hand,andM. R0 II. The Lunar-Edipfc of Feb. 2. '709
°

emer 1
°

id. 1 0 . campgr
'

d with the Calq fifl iOfl 5

XL”. 1 . An Eelt
'

pfe of the Moon,Dec. 1 2. b y Mr. Crefl
‘

ner 29°

167; at G reenwich ; h; M . Flam
.
E

,elip(e ofthe Moon atUpnti tyi er. Jan.
Reed 1 2. 17 1 1 . - 1 2 . byMn Dtrhem 29!

2. At London h; Mt . Edm.Hal ley 3 17 LX. A Lunar Eclipfe andOccul tat ion of a

3. ByMr . G o lfou ihid. Star. Nov . 2 1 . 1 7 13. by Dr. Blanchini

4. At Paris 5; M. CaQini 292

34 8 LXIH AmEdipie p f theMoon, at Wan/feed.
6. At Strasb urgb h;M Richelt 19 061. 30, 17 1 s. b y Mr. Fu nd 29;

7. AtDantzick ; 5} M Hevd ins i id. L1“! 1 . Anod1er. A113 . 29. 17 18 by the
XLV". 1 . An E elipje qf the fame 29;

19 (St. N ) 1 678 . at Paris ; 5) M . 2 . A t London 296

Cafiini LXI“,
1 . Low Obfetvatiom and Ecliplee

XLVIU. 1 . An Edie/
“

e of theMoon. 411g. 36s
19. m. 1 68 1 . at G reenwich 5) Mr. 2 By Bred/t] 367

Flamfieed LXIV. End Of a Lunar Ecl ipfe. Me} 5;

2. At Paris ; 51 114. Cafii ni 17 18 . near the Cape ofGoodHope, to

3. At Dantzick ; 5) M . Heve l ius dikovcr its Longitude b y Dr. Halley
XLIX. 1 . An Eclipfe of the Moon, Feb. 1 1 297

168 2. by Mr. Fina nced,Mn Halley, LV. A
“

Dmfit of t he Moon above Venue
andM r. Haynes 08 06. 1 1. (St . N .) 1670 . At Dantzick

2. At Paris « Ma m ba en k M . Heve liut 347

3. At Dantz ick h) M . Hi velius 33 1 LVI . An Occultation of Saturn 6; theMoon
4 At Lisb on ; 7Mr. Iacobt j am 1 . (St. N.) 167 1 . at Dantzick
L. 411 Edi of the Moon.3 1m . 17 no. 1684. h} M. Hevelius 347

et G reenwich ; it) Mr. F lamfieed IN“: A Tmnfit of theMoon chow Jupiter,
LL 1. An E elipfiof the Moon,Mon th. 30 . Sept . 30 . (S t. N .) 167 1 . e t Dantzick

(St. N.) 1 6 8 5,at Dantzick h; M.He by M. Heve lins
vel i

'

ns LVHL AnOccultation of the Pleiades,h) the
3 . At Nuremberg ; h) M.G . C . Eitnmat t Moon, Feb . 23 . 167 1 2 . at Derby If)

M. Flamfieed 348

3. B; M . Pb . W nrtZ e lb aur ihid. LIX. TheMoon
’

t Place. Match 23 . 167 1 - 2

4. At Lis n 5; Mr. Jacobs ihid. h;M . Cafftni 1 349”I. An E clipfe of theMoon. Novemh. 19. LX. An Occultation .o£ je Fix
'

d Star by the
1686. a t Dub lin ; byMr . W i ll. Moon . Feb. 295 (St:N.) 1675 et Paris

h) M. Cafii ni t
'

ht
'

d.

ml. An E clipfe of theMoon, A) . s. 16 8 8 UN. A Tranfit of the Moon abov e Jup iter,
at Mofcua h; M. Timmerman thi ef. Feb 23 . " b 167 5-61 4‘G reenwiCb 5 [7

UV. 1 . An Eeiigfe of the Moon. Oflob . 19. M r. Flamfieed 3 1°

4'Chefier; 6) Mr. Edi t. Hal ley 3 40 LXU. t o Art ‘Octmhatkmmf Mars 6) the

2. A1Rom rdam ;h) M. ]a. Caflini ibid. Moon, Aug. 2 1. 1676. at Gi cenW iCh
h) M fFlamfieed i bid.

2 . At
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m . 17" P5353 Of Jupiter ; 6) Dr. XclV. The Parallax ofMart ;b Man

-

i n ;
Hook li eed

LXXXIV: l
o

‘

O

I
'

he Revolution of Jupiter XCV. 1 . Places ofMars ohfm edatDerb y
spots ht: Arts h) 3 . Campani s

'

hid. by Mr Flamfiecd if“:

s . By Dr Hoolt i bid. a . At Dantzick h; M Hevelius
3 By S. Bwoi XCVI. Tranfit of Mars near a Fix t tat

4. B; M. Csflini 38 3 32 3
LXXXV. Places of Jupiter ohftr'ved h; XCVL 1 . Spa s in Venus ; h}M. Burattini
Mr . Plamli eed

, at Derb y 384 425
IXXXVL 1

:
The Conjuna ions of Saturn a . The Rotation of Venus h;M. Caflini

andjupi ter, Ann . 168 1. a nd 168 3. a t s
'

hs
'

d.
G reenwich ; 5; Mr. Plamli eed 389 XCVII. A Place of Venus ;oh/em

'

dAtDant
2. At Dantmck h) M. Heve l ius zick ; b yM. Heve lius 425

IXXXVII TheMean Conjunétions sf XCVII. The Caufe of the Appearance of
turn andJupi ter 57Mr. Plamfieed Venn: for many Days together in the

LXXXV III. 1 . Th e Shadows of Jupiter
'
t Day time in Summer, 17 16 ; by Dr.

Satelli te ! ehfitrv ed 6; S. Campam 4cc Hallo)
z. B) M. Callini andother: o r Xcvl l I. Mercury ohfitroed in the Sun,169o.

'

3 8 1 Dr. Hook i2id. a Nuremburgh h) M. Io. Phil.Wnrt

UGOUX . 1 . The Elan ations of Jupiter
’

t zelbaur ibid.
Satell ites by Mr . lam lteed ibid. XClX. Mercury ohfem ed in the Sun,Nova .

1 . An l nfirument forfinding the Difiances (S '
. N ) 1 697 h; M Cafii ni 417

ofJup
i ter

'

s Satellites from hi s Ax is ; h) C . The Vifib le Conjunfiions of the inferiout
'

Mr. lamfieed Planetswi th the Sun by Mr. Halley ih.
KC. 1 . Ecl ipks andPlaces of the Satellites CI. The Afironomy of Comets ; b y Dr

of Iupite r05/1? t at Paris ; 5) s Hal ley 31 ,
Cl . 1 . The motion of the Comet, Ann. 1 664.

a. A t Dantzick h} M. Hevelius predifledh;M. Auzout 436

3. At Derb y by Mr. F lam lteed ib id. a. Oh/ervedh; M . Auzout 437

4. At Paris h;M. Cafiini 409 3 . Byfimte Engl ifh Altronomers i bid

XC. Emerfion of the innermoit Satell ite 4. Ob ferv
’

d at lim e b y Mr.Rd) 3 38

at k 3 1 0 4. The Principles ofM . Auzout
“
: HypOthe

XCl . An Occultation ofa Fix t Star by In (is; end theMarion ofthat Comet oh ( f f

piter 00d; 5} M Caflini t
'

id,
XCl l . An Occultation of Jupiter by the CH. 1 . The Mation of the Comet. Ann.

Moon by Mr. Pound 1 66 5. prediaedh) M. Auzout 38

XCIII. T ranfit of the fourth Satell ite over a. Ohfetvedh;M . Auzout 1
°

id.

the Disk ol the Planet ; byMr. Fun d 0111. 1 . A Comet Ann. 166 8, at Bonon ia
h) M Gafli ni ibid.

XCI. The fi
x
ation of theMarion of Light ; z. At Lisb on ;hg

439
h) M. omer 409 3. b e Brafil j P. Valentine Efiangel

KC“. 1 . TheTheory of Inpiter
’

: Satellites ; ihi

h) M . Csfli ni i b id. In Africa ; by P. Pietro Sufsrte ib id.

a. M. Caliini
'

t Tab les for the Ecliples of Cl
‘

ll . s . A Comet . An . 167 1 -2, atDantaie
'k;

thefi r/2Satell ite cf Jupi ter, abridgedand h; M Hevelius s
’

hid.

‘

reduced to the Meridi an of London ; by a. A t by Mr. Newton 40

Mr. dm. Halley ib id. 3 . At .Paris 5} M . Cafini i id.

3. Of t t other three Satellites CV. 1 . A Com et, Ann. 1677 . at Paris ; h;
3. Tab les for computin the Bel ip 3

M. C ali i ni 443
the firfi Sate llite of upiter, b y 3 . At

’

Dantaick ; by M. Hevelius 444
tiou only b y M. Coflini 3. A t G reenwich ;h) Mr. Flamfleed

“5

4. M.Romer's Eq ua tion ofLight defended CV]. 1 . A Comet in 168 0 . ob ferv
°

dby

4a s Kireh, with Remarks by 339
XCIl l . The Phal

'

es and Revolution ofMars 1 . A t Dantzick ; b;M.Heveltas 446

b CVIL A
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v. 70”akaChinCVQNm“ ; h Df e W“.

e e e e

V!
-

i4
ien

é
8hererd

Mn x amen ttret s
’

d M.

Colbert
if pupa

60;
VII. W en-work. enda new( ind J M PG

in Low-Relievo, in France;h) . 6 03

C H A P. X.

Of Mafeh.

I. H 5 Theory of Mufick redue
’
d

T Arithmei ical an

l l . The Defe8 t of the Trumpet, andI r
Marine byMr. Francis Rob ert: 807

In. The Div i/ion of the Monochord h; Dr.

V O L. II. and P A R T III.

C H A P. I .

Pbyfiology, Meteorology, Pneumaticlte .

H E New Regulation of . the
Academic des Sciences at Pe
f it ; by .M. G eoffroy p. l

1 . The Cert/e of the prefent LanguidState
ofPhilufophy 6;Mr. Le ibnitz

2 By Dr. W all is ihid.

“I. A du
g
Cave in the Ob fervetory q t Pa

( is J M e o e o

Il l A State of the Degrees of Heat ; by

IV. Obfervations on the Diflolutions and

Fermentations. wh ich we m y cal l

Cold by Monl . G af fe)
IV. 1 . Barometers andOoferva tions mode

wi th t hem t
'

ht
'

d.

z. By Dr. j. Beal 3

3. B) Dr. J. Wallie

T E N T S.

VIII fl oeoloetrW ‘h gb t i b
i

d.
Ix . A way to colourMarb le .PartW4
IX. An en tran

'dt
'

aar)
‘

I
’

in8 ure given to a

Stone ; 6; Dr. Salomon Retlel 6o4
X. Pap " emi tted so ;
XI. Account: ofBooks omitted 60; [431]

V. The Imperfeflion of an Organ 5 5) Dr. I.
Wa llie 6 12.

V. A NewTuning of the Lyra
'Viol ; h) 8.

. Salvetti
VI.-

'

1
’

he S trange BEeé is reported of Mufick
i n former; Times ex amin

’

d 6) Dr.

Wall is

VH Aecestnts of Book: omitted

4 . D;Mr. Boyle 8

5. At Cabo Cars i n G uinea ; 6; Mr.

Heathen: 9
6 . In Jamaica by Sir W il l. Beeii on ihid

7 The lewd? Degree of the Barometer-3
h) the Btfhop ofCloyne ib id.

The Agreement of the Barometer: at

London andTownley 5 6;
Iey ihid.

9 Barometrical Ex periments in Swinger
land; by Dr. Seheuehqer l l

A Remark by n .

A Portab le Barometer 5 h) Al f
-(W illiam

Derham l 0

VI 1 . To en large the Div ifiom of the Baro
meter h) Dr. Hook i b id.

z . B; n .

3 B)



The C O N T E N T S.
9~ 3 7Mr. Derham

4. B) .Mr. Stephen G ray
VII. l The Height of the”fa i ry, a t the

Top of Snowden»Hil l 5 h) M . Halley

a . Cmfider
’

d ; h; Dr. W allis

VIII. At the Top of the Mont 5 h) Mr .

Der-ham ih
’

l .

IX. The Heights of the Mercurial Cy li nder,

a t an; E levation ehone the Surface of the
E arth 5 h; Mr .Hal lcy ihid.

X. I TheRea/bra of the [fea t of theQuick
filver 5 by Dr. Lifter 1 8

2. B,M . Edme m ile? t o

the Sujpen/ien oftheMer XXX. Ob fervatiorn on the W ei ther
a ny, a t an tomfual Height ; h) M .

Hoga n

2 . B} Dr. W allis

XII. A Statica l Bare/hope 5 h) M . Boyle, 28

XIII. The eye ofBaromerere 5 h)
XIV . t . Thermometers and Ob le n ations

made wi th tha n ; 5;Dr. I. Deal ih .

2. B} Dr. W allis ihid.

3 . A Thermometer oh/erv
'

d at Sea 5 h}
Mr . Ia. Cunn ingham

XV. The Ex pert/ion offitnen tl Fluids, in
to afeertain the Divifions ef the Ther

mometer 5 h; M . Edm. Ha lley ib id.

XVI. l . Hygrofcopes s
' 5}

By Mr . Coniers

3. 3} Mr . Mol
'

rnenx
'

4. B} M . W ill . Gould

1. Another ; hy the l i me
g

XVII Toohferee thV Strertgth om dt
zfl
,

s s

XVIII. Remark: m orn ing the G radual Al

t erat ion of the Temperature of the Air

i n America and in Ireland andOhfervd
t ians of the Weather, Ann. I67 5

h
“ll,0 e e a o l I 0

XIX. To Meafure the Quantity of Fa lling
Rain 3 5} Mr. Townley

Ohfé roatiom of theRain for l sTi ara

XX. A Hill ary of the W eather a t Ox fo
1684 5 5) Dr . Plat

XXI. The PVettther at Cape'Corfe, 168 6,
and i 687 ; by Mr. I Hillier

XXII. The Kain at G rellmn College
don . in l et”. and 3696

XXIII. The W eather 1697. at Upminii er
in W e: 5 by Mr. W illiam Derham 6 :

m v. The W ea ther 1698 , at Upminfier
h;M . W illiamDerham,

44
rd,

ibid.

XXV. The lid s 3699, at Town
ley 5 by Mr. Ton ley 8 6

XXVI. The W eather, 1 698, and
En try it! Ch infl 5 h) M . I. Cunn ing.

i bid.

XXVII. The M ather 1699, a tUpminR
’

er;
he Mr. W i ll. Derham 9o

XXVI" . The Barometric“Al timdee,Wea

ther, (Be. at {wi t h 5 by Dr. Scheneh

zer, 8rc. at
‘
Upminflem by Mr. Der

bam ; and a t Fi le 5 b y Dr. Ti lt) 5
com ar

’
d by Mr. Derhasn l ;

XXIX . he W eather at Oates, in Bfli x id
1692 5 by Ma u de

a
:

lame Y ears pa il ; byMr. Derbent 49
XXXI. A Profpeéi of the W eather,W inds,

3 6 . in 3703 . and the beginning of
1 704. W i th Remarks ; byMr. Derhasn

31.
XXX" . W eather, 8 c. at U'mt

‘
nfier 17 0 5 .

by Mr. Derhem 35
XXXl l I. W eather in a Voyage ur Chime ;

byMr. Cann i nghom 6 1.

XXX lV. W eather at Chefim by the
fame 7 :

XXXV . I . Rain at vpmmfler for t 8

2 . At Pa t io, for za

’

Y oate ibid.

XXVI“. 1 . Hurri cane: andStorm: 56} Mr.

J. Templer t o ;

2 . ByMr. Templer

3 Dy se
'

r orge Mackenzy
4. B) Mr Scarburgh

3. B)
XXIX. I . The great Storm. Nov .

17 0 3. byMr. Derham 94
z . A mange Blink of it in Seflex ; b y
gob» Fuller, Efq ; 96

3 . Further Remarks ; by Mr. La m-n o

hoeck 97
XXIX. A Show at Tapfham near Bx eter 5

by Mr. Z ach . Maine ibid.
X. I . Prognofiickt of the WM ; b Mr.

I G i ll l o ;
2 . Prog

noflt
'

ekt of Hurriu nee ; b Capt
Langford i bid.

XXI. An E x intent (f the Evaporation of
W ater 5 J Mr. Edm . Ha lley 1 08

XXXII. The Evapora t im of W a ter i n a Ciofe
Room a t G relham College, 1693 ; h}
Mr . Edm . Bai ley 1 l o

XXXIII. I . l i e Change: of M other, from
the .
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2. E u r. Bdw. I. bw d feen i

'

l over Z n and;
LX II. Fairy C i rcles ; b

y
MI . Jelfop 18 1.

g,

12:
LXIII. 1 The Cattle ofLightning andThnn oanrnal Ex halationa in the

de r 5 oonfider dhrDr. Lifler Fa . Ba rge: 148
a . The Can/e of Ha il. Lightning war in gantaiea, wi th
Thunder 5eenfide

r
'

d6; Dr. Wallis fome Phyfical Remarks on the lfland 5
LXIV. 1 . Halo : at Madrid; h) the b Mr. Barhatn ibid.

‘f sandwi ch XX I. 1 . An Aurora Borealis 5 by Dr.
3 . A t Ha l/e) 1 16

3 . A t Danm ck ; h) M. Hevelins z. ARemark ; Dr. Min/in
4. At Ox ford

.
5 b u t . Halley A Return 0 the fame 1 59

LXV. 1 . Parhelia ehjerv
'

din France LXXVII. Two in Kent 1 3 l

LXXVIII. One ob ferv
‘
d in London ;

a . In Hungary 5 h) D
’
. Bdw. B Mart in F olk“ . Elq; ib i

LXXIX. 1 . Another at London ; by Dr.
a . A t Danu ick ; h;M. Hevelius Hal ley 1 33
4. A t Marienburg in Domain 5 a. In Devon/hire ; byMr. Marmder 1 34

3 . At Dnhlin 5 by an unknown Hand 1 3 ;
5. In Snfinlk 5 b M. Petra Lx x x . One at Streatharn in Sun ) ; b y
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LXX
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“
A Lu
x

r

L
Rainbow in Du ly/h ire 5

7 . t er 5 . npben y t . T e: ) 149
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'

s 5 by Fa. Bonny :
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LXVI. 1 . R v : ohfm

’
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Armn phere. upon Bodi e:
5] Mr. ROI) . BOYIC 3 04

LXXIV. To take E t han/l edKeoeintr: any
fine: the Air-Penny 5 by Mr. Pepin an;
X
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. Seed:fawn in the Bx haafledlyeeiver

‘
;

o e e 0 2°
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‘
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Fi/lo; by Mr. Boyle ih id
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by
l xx v.
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3 33

LXXIX. Puritanatiee l E x periment: hrM.
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The time requir
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“
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’
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”
O L L E C T I . N S

”

J E R I D G
’

D ;

fD ifpos
’

d under G E N E RA L H E A D s.

C H A P . I .

Geometry, Algebra, firitbmeticé
,
Logaritbmotecbny.

VOlo Io
“ M

H

5! 1: CO3 ?

U JE antehae de Augmentis Atrium Mathemati A. no, of Mo

carum c reeutus (um, eorurn Summa Hue fete re mm
ggfl
”7

dit ; Qmmdiu homines Voluntate, Ingenio. Ad-i A6 . 1638 .

'

1'b .

m iniculis, 81 Orio ad hz e Studia requifitis defii
“L“ W ' " 7

tuantur, mimm non eiTe, fi non majores in iis
progrefl

'

us ficianr Mihi iraque v ideri, (equen

tium mediorum ope, Remedium huie Malo fatis

N imirum G,
B



( 2 )
Madiematicus (ita appellate Iilx t) qui ad

Frufius ex fiudiis Ma

omnia

tantum magnitudinem pagimrum (e. 4,to. fedm odem fum
mm at moles totius Operis fie fac e euivis test. 2 . Ante 1pf11mmet
T irulum ex primendo Annmn, ad quem retro picete oporteat eogmtumrn

quando opus eonferiptum, quando hae illave n ua ultimo editum fixer
-

11.

3. Notando inM pol l Titulam, 1 . Annum quo us aliquodprox nne
Typis ex fcriptum t. 2 . Numerum, qui remittat orem ad Sy tin

prima {b rim Catalogi pagina delineatam. Quorum Numeromm e10

quilibet e Veftigio omnes unius argomenti libros
neat.q

n quolibet genere libris
um, uid evitandum in

p endum, omniaque
memoria tenenda.

4. Part nefin, Primo ad omnes, opibus, otio, 81 ingenio horum Studio
rum ea ci infiruétos, 111, 1 . Cum ingentium eommodomm ad ipfnnunet
comm diofum 81 aduniverfum humanum inde redeuntium. 2. Tum
etiam defe carz illins voluptatis, qua ex erurinio abfimfirum Ven

'

tatum.

lufia bum diffieilibns Prob lematibus. eorundem V ittoria emergit. ref
fen

'

o adea ex colenda incumbent, tanto quidem magis, quo, 3. t ion
adminieula reperta funt, qua: laborem. 1 us, fumptus, majoribus noflris
impendenda. nob is eompendif

’

aciant. Dei e adomnes tum judicio adc il i
mandum horum Rudiorum pretium,111m 81 opibus (z ternz noftri memorize.
ii in prudentes fui difix nfatores ineiderint, promieondis) pollentes armajori
curze fibi efl

'

e patiantur hoe fiudioforum germ. amplifque propofitis prami is
Ieétiflimos eorum feponant perfieiendis inventis, adqua ipfo genio Ibo dueun
tur. B enique adomnes Principes 81 Refpub licas, qui mains ditionibus {his





3.Confieiantur 86 pub lieentur tree hi novi Traaatus,
1 Pandeé’tac Mathematicz . compleaentes. quam

meth

{Imus 3 Bx cg itm ’

3. Mathematieus «15769216 {en Inih
'

u&io qua nodo t hetMathematieus,
laborem non exhorrens, earn peritiam adipifei flit, ut fane

ant Infimmenrorum ope, eujul
'

vis ramen Prob ematis Mathematiei refolutio

e que faeilis ipfi fit. ac alteri iola librorumVolutatione nix o.

A tq ue hz e efi. Idea illa Mathefeos. mm, more meo. din abhine mihi
cfiinx i, firmirer femper perfuafus, rum emum feliciter magnis rebus vireo
intendi, ubi exaaam prius mmndem Ideam. ejufque afl

'

equendz media zq nam
m imc oppoii ta animus conceperit Quam i i exprimere re ipfinon detur,.

multum tamen efl
'

e ab ea quam prox ime Haneee mm equidem,

adeo non fupra vires humanas arb itror. ut veI viri unius, rei domefiiez alio

rumve negotiorum euris non difiraéti, di ligentiam parem ci putem . Bib lio

thecam cum 8: Catal um nummis pra fentibus facile parari pofl
'

e, quis non
v idet i Er Ii mihi Pan

o

geétamm contex endarum (quales fupra deferipfi) Pro
vineia demandaretur, Ionge duriores Leger, quam quas ib idem enumeravi.
mihi impoli turus for

-

em. Delinearem, pumo omnium, infallibilem Rationis
humans: in indagando, quodeunque objicitur, proeefl

'

nm, cfienfo quomodo
a prim is princi l lS feu clementis nunquam interrupta Serie, ad fublimiflimas
jux ta 81 abjefiifiimas eorum

ppp
lieationes eonfeendendum fin Qua arte {b rim

handdiu carerent homines, 1 m poilerum follieite vell igarent, quanam ratione
illis (

l
luos mirantur tales obortaz efl

'

ent eogitationes, quomodo tali fini, tam .

appo in media reperta fuiflEnt. Pandeétas in Enchiridion, quotidianis ufibus
opportunnm, confl'

ringendi ratio forfan hand plures fu it A t itamentibus.

fuis eas inferibendi, ut ne Libris quidem amplius opus beant (q uodMame
mariens nofier ow

’

atigx ae flagitat) v ires ingenii humani tranfeendere plerifq ue
handdub ie videb itur, cum nemo hueufque, q uod feiam, tale q uid. vel animo
eonei ere aufus fixerit. N ihilominus tamen remittent aliquid, credo, de in.

cred
°

tate fua homines, pofiquam qua robomndz imaginationi, juvandae
4a: memoria,







5. 16m Mathematicam non nili ob iter infpex i, m tummemini nihil Tbs
me in illa e 8 (100 multum dill

’

enrirem, 86 quod pumo
Afl 'w i”

loco omnis upellex Mathematica ib i enumeretur. 81 pofiea ipIe Mathematrcus m . 1640.

tanquam ex IeipI
'

o contentus defcn
'

batnr. In eundern enim fere H" 1"”4“

H um duo Iolco in MatheIi diIlinguere, Hiiloriam I
'

cilieet 86 Seientiam :

Per HiIlor-iam intelligo illud omne quod jam invenrtun ell, at ue in libris
continetur : Per Scientiam veto, Peritiam Qrz fliones ornnes olvendi, ar

que ideo inveniendi propria Induflria illudomne quodab humano ingenio in
ca Scientia poreIl invenrri, quam qui habet, non Iane multum aliena deIide
rat, atq tre adeo valde «67671 1 1 appelh tur. Valde autem optandum
foret, ut illaHiIloria Ma

'

ca, quz in multis Voluminibns Ipari
'

a, non

dum integra 81 perfefla ell, in unum Librum tota colligeretur : Neq ue ad
hoe ulli fumptus in perquirendis aut coemendis libris eIl

'

entfieiendi : Cum
enim Authores alii ex aliis multa ex fcripferint, nihil ullibi ex tat, q uod non

in quavis mediocriter infiruaa Bii Otheca alicubi rcperiatur ; nee tam dili

gentia opus eIl
'

et adomnia colligenda, quam judicio ab (uperflua rejicienda,
81 Scientia ad ea quz nondum mventa I

'

unt In plenda. Aequi Ii .
talis Liber

erratet, facile ex 00 unufquifque omnem Hilfonm Mathematicam, atque
etiam aliquam partem Scientic addifcer'et. Si quis autem omnia quz adejus
Pm
p
er

-

tinent. habere vellet. ut Inl lrumenra, Machinas, Automan, t o.
112: ille 1 Ree l

'

et. orb is Terrarum impenfis omnibus adhoe
heere nunquam pollen Neque vere etiam illis o habet, fed Iatis ell Ii
ornnium norit deferiptionem, adeo ut ea, cum us ex iger, veI ipfe fieere,
vel per Artifices fierr curate polli t.

.f

I
’

HE 66015 which ] todemonIlrare independently
from Others, I

'

hall be thefe ; the 32d and 47th of the Fo
-

fiBookj
moIl oI

'

theSoa -ndanq
‘ib Bookq;the I IIand 16th of theSix rh,;with theirCo

the 32d; I Iuppol
'

e it known what is meant
by an Angle,Triangle,C ircle,E x ternalAngle,Parallels, andthat theMeaIure

N.

of an Angle is the Arch of a C ircle intercepted b etween its Sides ; t hat a 1 . B.

ht le ismmfirr
’

d aQradrant, and two R
'

ht les by a

c
R
ir-
j

gle.
A

l

u

fiy then. that iii
'

the Triangle A BC, 1t 5 11121
1

131Angle BC E
is equal to the two oppofite Internal ones A B C, BA C for jet a C ircle
bedrawn, C being the Center, and BC the oRadius ; and let C D be drawn

parallel to A B, thoIe two L ines being always eqp
idifiant. will both have the

fame Inclination to any thirdLine falli ng upon em ; that is. (by theDefini
tion of Angle) they will make Equal Angles with it For if any Part of

CD (for Inflanoe) did incline more to BC than to A B, upon that very
Account they would not be parallel ; it follows therefore that the Angles
A BC , B C D, are equal : A lI

'

o B A C = D C E, becauIe A E falls upon

two Parallels ; but the E x rernal Angle B C E = B C D D C E , which
were before prov

’

d to be to A B C , B A C . QB . D . Hence may
he infirr

’

das a Corollary, T t the three Angles of every Triangle are eq
ual

to two Right ones ; for the Angles
'A C B + B C E, are meafnr

’

d by a
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( 9 )
(by the Definition of A and C are like Parts of B and E
thereibro what Proport B andE have tooneanother, the fame
will A andC have,which is Permutation ; likewiIe E :C z 1B 1 A,which is

1 . 6. E.

Proportion
’

that RX Ii ngle,
hath to NX hugle,the fame hath RXmulti liedby X Z , that is, repeateda

certain number of t imes, to N X . multipliedby X Z , that is, repeated the
lime Number of times ; which is as much as tofay, RX N X : : Paral.

RZ :Para]. N Z . Now that this Prqpofition alIb is true in Ob lique angled

proved, becaufe they are equal to the Refiangledones up
andbetween the fame Parallels, asdoes thus independently

appear ; the Triangles RQX, andMP Z , are equal, forRK= M Z , QX
= P Z , RMza

-QP therefore add
"

to borh M Q,RQ: MP ;if there
fore from thefe equal Trianglesyou c what is Common, vie . MLQ, the
Remainderswill be equal, RXLMz QL Z P ; to bath which add XL Z ,
and the whole Parallelograms will be Equal. RZ = QZ . Q. E . D. Thar.
Triangles alfo having a Common BaIis, are in the Proportion of their Alti

tudes, does hence follow, becaufe they are the halves of Parallelograms upon

thefin e BaIi s. This alfo is true, andthe Demonih-

ation ex act] the fame in

PriIins, Pyram ids, Cylinders, and Cones, having the fame Ba rs.

To prove the 1 6th of the Si x th, I fuppofe the 4 Lines, A,B,C,E , to be

Proportional, that is,
eDg
ranting A and C to be the leIl

'

er Terms ; the fame

way that A is contain in B, IQ is C in E , and that D is the Denominator

of theRatio ;
’

twill follow then, that B ismade up of A , multiplied by D,

andE of C , multiplied by D (0 that A D = B, and C D = E draw

E x tremes upon one another, that is, A upon C D, and the

Means, that is, C upon A D, the Fafiors the fame ; I fly, the Pro

duéls A C D, andC A D, are the fame, andco equently Equal. Q. E .D .

The Prob lem compos
’

d by (with OIlentation enough) as if
it contain

’

d fomething New, tho
’

in reality it be nothin

g
but the O ld Eu

Iinefs of doub ling the Cube a little difguis
’

d, is safily Io v
’

d Algebraically.
8 follows,

Vol. I.









three Series it is not hard to calculate. as near as

A B is to B C .

Portion isr as to
z to 1 ; and b01h by the Tbird Seii es.)

Pirfithen, when (in Fg. 9.) A B : B C : 1 1.

a t 3 x 4) 1 . (0 . 0416666666] 0 . 0416666666

4 ! i x 6) 1 . (0 . 008

6 " 7 x 3) 1 . (0. 00 13382383 0 1 1 30951 37

8 x 9x 10) 1 . (0 . 00 1 38 88888
1l o x 1 1 x 1 . (0 . 0007575757
1 2. x 1 3 x 14) 1 . (0 . 0004578754
14 x 1 5 x 1 6) 1 . (0. 000 1976 190

0. 00290 19589.

1 6 >t 17 x 1 8) 1

1 8 X 19 x 20)
zo x z t x zz)
zz x z x 2. 1

24 x 22x z?)
0. 000730648

26 x 27 x 1 8)
28 x z9 x 30)

so x sl x m

32 x 33 34) r (0

34 x”x 36) 1 . (0 . 000023341 6

36 x 37
x 38) 1 . (0 . 0000 197566

38 x 39x 40) 1 . (0 . 0000 168691

40 X 41
X 4z) 1 . (0. 0000 145 1 80

41 x 43 x 44) 1 . (0 . 0000 1 25843

44X 45 x 4g)
1 . (0 . 0000 1 097?

46 x x 1 . (0 . 0000096 3 1

458n 140 ) 1 . (0 . 000008 5034 ,
0. 000 181999

5c x 5 1 x 1 . (0. 000007541 5

51 x 53 x 54) 1 . (0 . 0000067 193

54 x 55 x 56) 1 . (0 . 0000060 1 1 5

5d x 57 x 58) 1 . (0 . 00000 5 0 14

58 x 59x 60) 1 . (0 . 000004 70360 11 6 1 x 1 . (0 . 000004406

62. x 65 11 64) 1 . (0. 0000040001 ,





0 . 00 1 3888888
0 . 000350 71

3) 0 . 000087 1 04 (0. 0000192735

0 . 00 1 8 1 7 1 564
0 . 0000 191735

0 . 00 1 8564199 ( E d i

But 0 . 000 350 471

0 . 0000 87 1 04
0 . 0000 1 1 00737

Therefore 0 . 00 1 8 17 1 564
0 . 0000 1 1 007
0 . 000007335

0 . 00 1 8 564996 E 4 5.

Therefore bein

g
0 . 0 1 5 0 . 0 1 5

E 4 0 . 00 1 8564191 <0 .

BMb aCFg . 0 . 0 1 685643 0 . 0 1 685650

H K E <0 . 1 1 314356 0 . 1 1 3 14349

Therefore 3 A B C dE 1 . 079441 54 Therefore.
andA HKE 0 . 1 1 3 1435 The Logar. of 10 .

is to the Log,of 1 ,
ABCdE (when A E : B C 10 : 1 . 30 1 58 50 As 1 . 30 1 585,

to 0 . 693 147,

IV . , T heQudrature of the C ircle, or the turning it into an ual Square,
17» 1 3 41t a:

or any OtherR

ig
ht- lin

’

dFigure, (which depends upon the Ratio 0 the C ircle Leibn itz, m y,

to the Sq uart o itsDiameter, or of the C ircumference to itsD iameter) may Coll . N. w t.

b e underflood to be Fourfold, to wit. either by C alculation, or by L inear

Confiruc‘tion and each of them again may be either perfeétly ax aét, or

elle almoft, or pretty near. The Qradrature by accurate C alculation, I call

the Analytical ; That which is done by accurate Calculation, I call the

G eometrical : That which isdone by C alculation pretty near, I call the Ap

proach That which is by Confiruétion pretty near. I call Mechanical .

TheApproacheshave been fur
-

theft carry
‘

don by Ludo! hwe Ca lm ;View,
Hrgem

‘

m , and others. have given feveral Mechanical. he Accurate G eo

metrical Confirmazion may be had, by which not only an entire C ircle may
be meafur

’

d, but any Se&ion or Arch of it alfo. which is b an ex act andor

dinateMotion, but futh norwithiianding as{h its with Tm endental Curves,
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m. theSummof this infiniteSeries imheth%or5.

(as. theSumm of that infinite Series-{hall be the Semicir

1 . Now becaufe by the lime Means

Ob tain
’

d, I thought it not

1 6 7 8 10 1 1 1 1 1 3 14 1 5 16 1 7
a; 36 49 64 1 100 1 1 1 144 169 196 1 1 ; 1 56 1

331 4 3; 48 63 80 99 1 1 0 143 1 68 195
'

a”z

1 1 1 1 1 1 1 1 1 1 1 1 1

14 35 48 6 3 80 99 1 1 0 143 1 68 195 23 4 3 5 5 3 8 8 33 3 36° 399
l l l l l I I 1

fi

4

é ‘fo 2 to

m

the C ircle A B C D whofe Infcribed Square is 1

the H la C B E H C , whofe Power A B C D , is} 4
To e AfymptotesA F . A E at Right Angles ro tach Other, let there be

defcn bed theCurve Line Of an Hyperbola G C H whofe Vertex is C ; and
A B C D the Power or Square to which everyRefiangle made of theOrdi
nate, asE H, and the interc ted art A E ,is alwa s ual. Abo h

'

S
let a C ircle be drawn , and

e

£ P y eq ut t is q

that A E bedoub lem A B. Then putting A E to be 1,A t all be . .L and
2.

SquareABCD,di all be im dtheC ircle(whofePowerABCD is infci i bed)
d-
c. but the Portion of the Hyper

-bola CBEHC
I

4

Of theRatiO OfAE t AB, ofO (u 1 10 1) fhall be

ure CL. cujus poné is omnia ~

referantur t d
Refiam DA ; five E A B li tDiameter



vel tonon invenimr; fh tu-e
altero

illud

1 . In W (16100, fwlis

m
partibus Ex panens potdhfig qmm

in 11115 05006110 ; feu, quod idem illum dua ntur-

partes.

3. F iat idem in latere finifiro, feil. unicuique illins parti E x
temwrefiatis quam in ilh 7. Sed hoc amplius : unum y in

partibus vermur in a.

A io, tEquationem fic refom iatam modum oihendere ducendzTangentis ad

punétum D datum. Cum enim eo dato. pariter date (not; 81 o, 8: ca ters

quantitates, quaeCorifomntibus exprimuntur, 4 non poterit rari.

Si q uid forte fit obfcuritatis in Regula. aliquot E x emplis i firab itur :Data
'

fit la c /E quatio, 6] j . o o ; in qua E B fit b ; B A,”D A, 8:

quz ratur a, five A C , uhs '

ut junaaD C , tangat Curvam DQin D . E :
Reguh , nihil rejiciendum ell: ab hac E quatione,cum in fingulis ejus partibus
reperiatur] vel o . 111 quoque difpofita cfi. ut ab uno latere fint ornnes

gi

t
-

131
mquibus] ; ab altero,ornnes in quibus v . Singulis iraque mntum

us efi:E xponens potefiatis, illis habet vel o ; in latere

fiio unur J ve
’

rtendum ina, ut 1 1 4 : 1 11 11. A io nunc, hanc

E q uat ionem ofiendere modum ducendz Tangentis ad punétum D, five
1 e m

6 a

Sic fi
'

ta fiiifi
'

et + b —

Higcum priori E quatio pro Tangente, ab5e&o c

Sic ex z b j y
—
3 ] y d five :

q o v , fit 664 + 1 z1 4 +

+ 6 y
’

fit 3 6y y a z q q o v + 3 z v ’
,

Sod ur v v . & fia

I
'v e , tamy quam

o r) y o u ,
Tum

1 6 11 11 1 1 11 0.

3yy + v o
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3 Si tam in Denominatore, quam Numeratore,
fiint Negatis ; mutatis omnibus Signis, ducenda erit
hic enim G afos cum primo in idem recidit.

4. Si in Denominatore przvaleant, in Numeratore minores fint, vel con
tra mutatis Signis illins in q uo funt minores, ducenda erit Tangem verfus

partes contrarias, la. 41. A C , fumenda erit verfus E .

5. A c tandem fiinNumeratore partesAffirmataafint e qualesNegatis. q uo
modocunque fe bahmut inDenominatore. 4 ab ibit in nihilum Itaque vel ipfa
A -D erit Tangens, vel ipia E A, aut ci Parallela; quod ex datis facile dig

Cafuum Varietas ex plicari poteii perE quations ad
,

Sit enim Semicirculus. cujus D iameterE B.a: in ca punétum D datum,ex

quo cadat NormalisD A v . Sit B E b ; erit E quatio 6]

w , a. duéta Tangente D C, erit A C. N

fibmajor fizzy, duecnda efiT fis qualis, fit ParallelaE B; .

fin autem minor. ducenda efiv

'

us E ; 111 n . 1 . 1 . 81 4. dix imus.

cujus un&a referri intelli fig. 17.

cidem z q ut in Schemate.

B : d. fit E quatio bj

O

— 1 d -v. Igitur A C, five a

empio fuppofuerimus o femper
.

eliie minorem d5 fi6fit major 1 y, ducenda
erit T angens verfus E ;

i i e quals, erit parallela ; fin minor, mutati s omni

bus Sigms. ducenda erit verfus B ; ut 4. 5, 81 3. Nulla autern ducenda

elfet Tangens, fen Tangens force ipfi
’

E B. . fifu
’

ppofii ifi
'

emus N B aequalem

Semidiametro. five 1 d : b ; ti t n .
o

5. .

Sit tandem aliusSemicirculus, cujusDiameter N B normalis fit adReéi arm Fis 1&

BE , adquam ejus punéta referti intelligantur. N B dicaturfi, 8c alite panes
’

b
d

‘

enom inentur ut fupra; fret E quatio j j
z b r

‘

u toy ; 4

v 2 7’ V A .

13111 fi6 fit -maior
~

1 11, Tangens ducenda erit v

fiautem z q i ialis. - iplii DA erit Tangens; ut is. 5.

[it h e efi. ni fillori,Cafuum omniumVariem , qua:
fideratione deprehendi .potefi.

1 . ;D ifferentia duamm dignitatum ejufdem gradu
'

s applicata addifl
f
e; lggffmtigftaé m

rentiam laterum. dat panes fingulares gradus inferiorisex b inomio laterum ; ~Ut 5.

a
dm nflm ted, by

I
1] +1 x x x . (b odficile ofienditur. M. Slulius.

11 954 41059.

Tot funt partes fingulares ex b inomio in gradu quolibet. quot uni ta 7m , Ans-16931 ,

tes hab et E x ponens dignitatis immediate fuperiori s; tres mmn
'

ummQiadrato m

C



( 3) Si quantitas cadem applicetur adduas alias. quarum ratio data fit.

Quotientes eiunt reciproce in eadern ratione data.

His LemmatibusMethodusmes facile demonfiratur, cum eO ordine difpo

fita fint, qui adillam quafimanu ducit.

InterVenerab ilia Eruditz olim G ra cia:Monume nta exmt adhuc, perpetuo

equidem duraturum,Templum Augufiiflimum Ichnogra hia C irculari,A lma

quod, a Tefiudine intus eé te Hemifphazrica.

operitur fed in hac. Fenefirarum quatuor e quales Ares (circum. fupra

Bafin Hemifphz rz ipfius difpofitarum) tali Configuratione. Amplitudine,
tancaq ue Indufiria. ac Ingenii acumine funt ex truéiae, ui , his detraé i is, fu

petfies Curva Tefiudinis Superfic ics, pretiofo Opere Mufivo ornata, Tetra~

gonifmi vere G eometrici eficapax .

Qi aeriturmodo. Q1: fit. Qia Methodo, Quave Arte. Pars illa Herni

fphaericz Superficiei Curve Qradrab ilis. Tenfiad infiar Carbafi.

V eli Nautia . ab Architefio illo G eont tra fueritdream ? 8: cui

no G eometriciQiadnb ili fit a qualis i

1 . Accepi. V . C . nudius testius (no&u decubiturus) Literas tuas quibus
heri non vacabae, alias occupato. refpondere. cihoe inclufam Ch artulam. Ty

pis irnpreffani. q uam ais Florencia te accepiffe mihi mittendam .

Continet ea C bartula E nigma G eometricum, quod (verborum involucris

ex emptum) hoc innuere indico Prob lema; Ab Hemifphaeri i cuiv a Superficie.
Segmenta quatuor inter fe zqualia fic amputare. ut reliquum fit Tetragonif

Simulque v idetur innuere, in veteris G ra cia M
qui

’df
iam no illudfiat.
oc e efiirm Hippocratis ChiiQiadraturam Lunulz .

Qi ippe tum Archimedes demonfiravit, Curvam Hemi

x
hzn i Superficicm

c qualcm duobusC irculis ejufdem Sphm max imis, (id e quatuor Scm icir

culis;) docuitque Hi tes Chins Lunulam quadrare quandm : Si {ingu
lis Hem ifphz rici huj e Bern ie

'

s Quadrantibus tanmnskm ex imatur, quanta

deficit a Semicirculo ea Lunula, Reliquum zquab itur (mediate. quodC ir
culO Sphe re max imo (cui hic infifiit Fornix Hemifphe ricus) Infcribatur.
Si tamen prz ter E nigmaticam Prob lematis Involutionem, fubfit aliquid

(de Temple) Hifioricum; putaverim ego s. Sophia: (quod efiConfiantino

poli) .Templum hie infmuatum.

S CHOL I
‘
UM ] Per Hi ratis oChii Quadraturam Lumi lar (primo

Phyficorum Arifiotelis 8cSirnp cii in cum locum Commentariis. indium )
Si Semicirculo A BD. in duos Quadrantes A C D, B C D div ifo, aptetur
AD SubtenfiQiadrantalis Arcus,Radio C E bifeéta,

in H : Centro H fcri
batur SernicirculusA D F : Brit (propterQiadratumRafi:

’

A D Subduplum

d i ati.Refine A B) Semicirculus A D P Subduplus Semicirculi A BD ;



C irculus A

D 1 R. Peripheria P, E x pofitus Arcus 4.
Pofit ue Qiadrantali Arcu D E A a ;P ; efiSemicirculus A BD
a n : R p . Triangulum A D C

Semicirculo (denipto hoc Triangulo) 3 RP
dum efi ex D P A (Qiadrante Superficiei Hemif hasricz Curva, e quali Se
micirculo A BD) quo Refiduum mquetur E xpoliio Triangulo AD C .

Qiod cum variis modis fieri pofii t;mm quz nos dadom docuimus .

A m 1 6 59. (adCalcem Trafiatus de Cyc tum editi, p. 1 1 1 . inferenda
ad iterumq ;An n 1670 . (in Traéiatus dcMorn,Cap. V . [

zapsde F igura Plane, e quali cuiv is in Superficie Sphe ricae Fi
nn ,

bufvis (fiveMax imis. five Minoribus) terminate . Sic t fimplrciffime;
Parallelis Planis Abfafi

'

a. fint Ax is

quadrantalisCunei SuperficieD PA
111:Semicirculus Rpa. 3d Semi

RD ; hoc efi, ut P adP - D;,
all , 11t 1) ;
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Sphzra enim Ax is mqualis ex ponatur per C irculum
A C BD in propofita Spham verticalem. cujus DiameterHorizontalis ell
A B, centmm E . Perlbremr Sphz raduobus Cy lindris re&is quorum com

munes Sections cum plano A C BD funt C irculi B L E G , A H E I, dia
metris E B, E A dcfcri ti. D icO fiifium ; hoc efia quolibet Hemifphzrio
o. g. fuperia

'i A C B die per Cylindros orantes quatuor F
'

bilineares, duas fcil. in parte antica 8t duas in po ca wquales fimiles 8c imi

liter pofitas. itaut refidua fuperficiesHemifphaei i ca fit a qualisQuadrato rea
'

a:

A B . E 1 quoniam Hemifphasrica Superficies, demptis fpatiis uatuorBilinea

ribus priedié i is, refer-t V elum vento Inflatum 8cTenfum, Te dinemve He

mifphz ricam quatuor Fenefiris interruptam, uz C irculari bafi

fita, ipfiadpunch , A, E , E , B, inmtitur,

(

hanc pro jute fuo
diam Vi l

'

g
‘brm Harem Qua-drawer».

Anétordeinceps in memomto Traétatu plurima adm in attinentia pro
fert, ut opeTom i 81 TerebeQC ylindricz tam hujus quam reliquarum quin

que Tefiudinum fiant ex emplaria Atque in hanc rem alia q u2dam Prob le

mata fubtilia confiruit quorumomn ium demonlhrationes ab Anclote co

omi{farfacillime ex nunc proferendis confequentur.

Qi od q uatuor Penelirrz in Hernifphz riO. ut difium ell, ex trua
'

z l int Figu

rz e quales fim iles 8c fimiliter poli te . fatis liquet, reliquum ell ut Ofiendamus

reliquam {uperficiem Hem ilphazricam Tetragonifrni

capacetn .

Ad plaimm C A D B. in puné io E , erigi intelligaturNormalis reéi a e qualis

E A , 8: fuper Peripheriam A C BD fuperficies Cylindrica re&a ejufdem A l
titudin is. Vulgo notum ell portionem Superficiei Sphe rica inter quaelibet

duo plana C irculo A B C D Parallela comprehenfam, azqualcm elfe port ioni

Superficiei Cylindricze inter eadem planar; 8c horum Annulorum fimiles porti

ones refeé ias a planis in ereé
’
ta ex E , Normali fe mutuo inter fecantibus el

'

fe

etiam a: uales. Si jam ducendo innumere plana BafiA C BD paralleladié
’
to

modo delignari intelligantur in fuperficie Cylindrica partes refpondentibus

Sphe ricis zquales, qua: é regione Superficiei oratione ab latz delignatur
illi z q ualis ell (mare patet refiduam a oratione Superficiem aaqualem

elfe refiduat fuperficiei Cylindrica dempta illa que é Regione ab lataz per

diéia innumere plana defignatur. DucaturD iameter quaelibet PM, fecans

Peripheriam A H E utcunque in H. Jungatur H A , per H ducatur RT

B, 8: parallela ad C D per E duétam,
.

occiurens Peripheria

Vol. I. A C BD

fig. 11 .



1 03 1) in R 8c

C irculo Sphe re etiamMax imo per n&a M,S, 8 : P, tr
’

anfeiinte.

Si in ereéta in E ad planum A C D normali. ab E firmaturwe. z qualis

H 8 ant H A, 81 ab ex tremo ejus punéto ducantur reé i z Parallels: 1 1PM 8:

V N, planum per illas ex tenfum erit ad Planum A C B D parallelum, 8 :

reélm he per punéia S 8: Q tranfibunt, 8c roduétae ufque ad Superfic iem

Cylindricarn Hemifphatrio circumfcriptam cindcnt ex later-ibus Cylindri
~

re&as ipfis H S vel H A itidem zquales comprehendentque Ahcus z qualcs

8: refpondentes Arcubus M N 8 : V P. Quod fi iti t planurn huic ad

m inimam dillantiam parallelum fimiliter du&um intelligatur, hz c duo

p
er fupra Olienfa deli ahunt in Superficie Cylindrica annuli portionem aqua

em portioni inter em planaa Superficie Hemifphz ricaper
-Ib iatione ab larz .

(b odfifrmilis Conllruéi io fieri fupponatur adquodlib et i n Peripheria AHE,

punétum portiones ornnes in Superficie Cylindri caHernifphiericz circumfcripta
diéi o modogenitae 8cdefignataecrunt sequalesSuperficiei Sphe rical:perforatrone
ablatae . Quare refidua SuperficiesHem ifphz rica e qualis erit relique fuperficici
Cylindrica? conflatz ex rectis omnibusH A adrefpeétiva punctaM,N,V , 81

P ereé i is,feufi rmfinuum refiorum Semiperipheriarum ACB,ADB,hoc efi,

pero

dudum a eometris cognita, quadruploQi adram Radii A E ,fiveden ique

quadrato D iametri A B . Cumque due hm Figure comprehenfma com
muni feétione pratdiéi ie Superficiei Cy ice perfomntis cum Superfi
Sphe rica, Ze quales fint quatuor femi lfibus earundem, pater refiduiim fuperfi
em Hemifphz ricam A C B, ab latis quatuor fpati is Bilineeribus (ut fupin in
C onfiruéi ione) z qualem elTe quadrato Diametri A B, Q. E . D .

Si Semiperipheria AH E . ita infle&atur.ut congruat cum e quali quadrante
Peripheriz ARC ; punéifum H incident i n pun&um M Ob e quales Arcus
A H, AM, BeHS altitudo ad H fuperficiei fi

lindrice fuper A HE infi
fientis congruet cum aequali H A altitudine ad Figure Si nuum reétorum
luperAMC ereé iz id ue in reliquis punéi isfiet. Unde curva qua: ell
commun is interfeéi io Susi

-

acid Spha ricz cum Superficie Cylindrica fuper
BafiA H E , quamvis non jacmt in eodem Plano inflex a, ut diétum ell, con

g
ruct, 8c proinde

se

a

zg
ualis ell: curve terminanti figuram Sinuum reEomm

Oc ell communi
'

i
'

oni Superficiei Cylindrica fupraQidm mlm Arcum
A RC ereétz cum Plano lecante Planum Bafeos in reé ia B A adAngulos fe
mireéi'os ;five quadranti curve E lipfeos cujusminorA x is ell A B,major veto
porell hujusduplum . Adeoq ue PerimeterVeli Qiadrab ilis Fiorentini ex 1111 .

;ul
'

modi quatuor confians zqualis ell Perimetrodiets: Ellipl
'

eos.



The .n l ra tan

of eh Pa rts of
tb‘ Lumfla, b
M L F k sA F E ’ a
ma

r

k 5;
Dr

The Demonllration is to this purpofe viz . A D B being a

Are the An le A G B will be threeHalves of aRight Angle ; (and itscon

junét Angle G A , half a Right Angle) and that Angle (being ex ternal to
the T riangle A G E, is equal to the two oppol i te Intervals

‘

G E A E A G .

W hereof G E A (becaule an Angle in the Semicircle A E B) isaRight Angle,
and therefore E A G is half a Right A la, (as are allb PE G , andPE A)
and the threeTriangles A F E ,G F E G E A,each of them hall

'

a Square.

And A G to A E, as z to I , (proport ional to the refpeétiveRadli of the
two C ircles.) Andthe like Segments A D G , A B , in their rel

'

edi ve C ir

refpeétive Radii) as a to 1 . And t erefore the

Sern ifegment A FD, equal to the Segment A E . And cm fequently (one ta
king from the Triangle as much as the other adds to it) the Portion of the
Lunula A D E , equal to theTri le A F E . Q. E . D.

If the Point E chance to be in (the middle of the Arc A E B) therewill
be no Interfeétion at G (th e Points G ,B, being then coincident, butWithout
any D ill

'

urbance to the Demon llration) : If it happen beyond it, towardB ;
then G will be on the other lide ; andwhat is here laidof E G B, mull be
accommodatedto E G A .

The G roundof
'

the whole Proeefs is plainly this The Angle
'

A C E , be
an A

‘

le at the Center of the greater C ircle but at the C ircumferencel

ti
‘

l
g
the l er, the L ine C D E (as it palleth fior

’

n C A to C B)
‘

dorh in the
lime Proportion, div ide the Quadrantal Are

'

A D B, and the Semicircuhr

.
AE B whence all the refidorh namntlly follow.

E z

W allis,
N. a”. p.

_
4n .

0 A“ .

Fig . 24.



https://www.forgottenbooks.com/join


( 29 )
Th e likewas done (without any Demon lh

'

ation) byM.

fi refly } 1 687, t0 thisp le ; If lrom any Point E , in

of the leller C ircle, we let on A B, a Perpendicular L ine cutting it in L,
and draw the L ine C L ; the Triangle

'

C A L, is equal to the Portionof the
M A E D . (Andconlequently the Triangle C B L, equal to the Portion
B E D .) W h ich I fhall demon lh

'

ate, lo as the Demonllration
the Portions of the conjugate Space A C Bg y A .

For the T les A C E, A E F, are like Triangles, each

of a Sq uare : an therefore by 19EL 6 . the Triangle A C B
angle A E F, in the duplicate rtion of B A to A E , that is, by 8 £ 1. 6,
as B A is to A L . But. by r E 6, the Triangle A C B is to the Triangle

A C L, as B A is to A L . Therefore by 9EL 5, the Triangles A C L and
A E F are equal. But the F is (by Mr. Perks) proved equal
to the Portion A E D . And Portion A BD is allo equal to the
Triangle A C L .

3. On the C enter B,Mr. C‘s/51x 11draws by A,athirdC ircle,which forms p;Mr. Cafwel ll

another Lama/4 than that of H ip 4 m and he doth (v dex teroufl
“h t-417

lquare the Portions of this D ang
”
And doth thereby let

a

u

‘

zin, to a nc

y
w

4. M.Whin ing /é , letting fall, from E . (on A B) a Pupmdicular E L,33}
D' W 311“

determines the Angle A L C , equal to the Portion A D E . W hich being
admitted, we m y thusdivide the Lam bs in any given Proportion ifwedi

vide A B, at L, in luch given Proportion C L will, in the lame Propor

tion (becaul
e of the common A ltitude) divide the Triangle A C B (which is

equal to thewhole AndL E (erectedat Right Angles on A L B)
will determ ine the Point E ; fiom whence if we draw to C , the lh'

eight

Line E C , th is will, at D E , divide the Luanda in thefime Proportion .

Mr. Perks, on E D C , drawing the Perpendicular A F,
“

determines the Se

miq uadrate A F E , equal to the propoledPortion A D E . W hich Semiqua

drate, is a like F igure, and alike lituate to A E , as is A C E to A B .

A nd therefore (b ecaule like Figures are in duplicate Proportion of their

lpeéh
'

ve fides) if we lo inlcribe A E , as that the Square of A H be
. to the

Sq uare of A B in luch given Proportion, the Luanda will at D E be lo di

videdas is required.

And this will hold (if duly applyd, a in as the different CalEsmay
require) tho

’

E be taken (in the Continuation o the Semicircle) beyondA .

For, ll ill like Figures will be in duplicate Proportion of their relpe&ive l ides
andC E = C D i : D E . And the lame is yet improveehle much further.

V III . If upon B C you take any two Points D,E , anddraw the Perpen

dicularsD H. E M.meetingBA in r andL,and cutting a Portion F. G MH,gm;33;
of the Lm la ; the Solidgeneratedby the Converl ion of th is Portion about o Hippocrates

the Ax is B C , is equal to a Prilm, whole Bale is I LMH, and Height the
3

CircumferenceofaC ircle,wholeDiameter is B C ;andthe Solidgeneratedby N. m . p.

‘he l ul. Al].



rag. z7.

the Semicircle BKA,

Semicircle BKA,and
is B C .

Having b ileazed B A in R. and B C in P, the Surface

by the Converlion of the Arc HM about the Ax is B C . is

at B P x HM+BR x D E (luppofingtheRatio oftheRadius to theC ir

cumference to be as r to e) and the Surface erared by
rence B KA is ual to aRefiangle, wholefile is the Summ of that Semi

circumference Diameter B A, andHeight, the C ircumference ofa C ircle,
whole Diameter is B C . As for the Surface enerated by the Arc G F,

’

tis

well known that it is equal to aRectangle, w ole Bale is the C ircumference
of a C ircle whole Radius is B C ,andHeight D E ; therefore the Surface ge

by the Converlion of the Portion MH F G , is known .

If upon BA , you take any two Points I,L,
'

anddraw IN, L V, perpen
dicular to it, cutting the Quadrant in O andT, and the C ircumfirence in
N andV , the Solidgenerated by the Converlion of the Portion ON V T

he . Ax is B A, is equal to a Prilin,whole Bale is IOT L,andHeight
the C ircumference of aOttele whole D iameter is BA .

Having b ileé i ed BA in R, anddrawn C R, meeting the Qradrant in

G , the Surface generated by the Converlion of the Arc O T about BA,

_ x C G x 1L - CR7 0 T .

r

Bileét D E in r, thro
’

.

the Center draw S Q parallel to B C , meeting
the C ircumfemnce B KA in S,BK parallel to A C in V , andthe L inesDH,

EM: inN and0 i the 3011dgeneratedby theConverlion ofthePortion FGMN
0

about the Ax is A C, is x 5MO 3 - NH s +PC x NOMH+
r

C Y x DNO E — fE G s +TD
_

F theSolidgeneratedby the Segment

x ;V K 3 +PC x BV KS. Therefore the Solidgeneratedby
r

C

the Semicircle BKA about A C is x PC x VQAK+PC x B C QV
r

gA C s ;V K 3+PC x BV KS, which by due Reduction will be
foundequal to the Solidgeneratedby the Converlio

n of the fame Semicircle

about the Ax is B C .

The Solid generated by the Portion 0 N V T, about the Ax i s C P. rs

- x
-

;LV s - § IN 3

7
‘

From the Points M, H, drop the two Perpendiculars M 2, H W ,

upon C A prolong
’

d, if need be the Surlace generated by the Gouif
e

ion
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fit quantitas n ew“ . Gab is PK 5: PL dahimt'.
3
SiQ

fit quantitas {neum W (fub fignis propriis conjun&o

rum) dabimr. Si QQ— aRdatur, fummq qmdrata
'

um (PK q P L ! )

P L Si 0 :

4QQR a.RRdata fit

ma quadrato-q uadratorum (Pq + Pq ) dab itur. E t

infinitum. Eficiatur iraque ut R, Q,QQ a R,Q’
3QR» 8 “

datz fint uantitates , Problems folvetur. Q. E . F

Ad eun em modum Curve inveniri pollunt qua tria vel plura abfcmdent

fegmcntafimi les proprieeates haberitia. Sit e quatio Y Q) ; R S

0 ; ub iQ, R 8c 8, quantitate: fignificant ex quantitatibus
cunque

datis, quantitate x utcunque coufiantes ; 8c Curva abfcindet egmenta tna.
E t (i 8 data {it nantiras, contentum folidum illonnn trium dabitur. SrQfit

quantitas data, umma trium illorum dab itur. SiQQ a

rim . rumma quadratonnn ex tribus illis dab itur.

m. .fm . Qndraturis; dc

s it a r in tbe Se

lutien of Gm
tn

'

cl Prob lems

by Mr. Abr. e

Moivre . Nu ts.

0 $3 »
0

arch, Anno Momentanea Incrementa vel DecrementaQuantatum que Flux u continue

l 69i

przfertim quoddignitatis cujufcunque A
“

,Momen

Porto data Flux iones; viciffim reperiti potefiQuantitas Eluens

A7 , 1
"

tollendo a deFlux ione, 2
°

Flux ionis IndicemUnitate augendo, 3
'

denique Flux ionem dm dendo per Indicem ficUnitate auétum .

Curve abfciffa defignab itur deinceps per x , ejus Flux io per i», ordinatim

applicata per1, ejufque Flux io per1 .

His pofitis ut ad Quadratums deveniamus. r
"

afl
'

umatur valor ordinatim

applicant ope {E quationis naturam Curva: ex primentis. z
’ Multiplicetur

hie valor per Flux ionem abfciffz ; rectangulum hinc ortum erit Flux io

Areae. 3 DamFlux ione Areas reperiatur quant itas Fluens, habebitur Area
«q uazfita.

Proponatur zquatio x cujufv is Paraboloidos naturam exprimens,

alorordinatim applicatae efl x qui fimultiplicetur per a: Refimgti lum



fupponamr y x x - l- c c z, hinc x x + 4 4 z
’

, ideoque x x

pofitifq ue z z 8c z pro x x 8: J awe Flux io a Surdis liberate erit

z
’
z, quam fi

plO l a habeb itur i x x -k
—

c

—

zy x x -l-z
o
pro Area quzfita,

Sed 10 conficiantnr hujufinodi
dlaturae unum amplius Ex em vifum efi; E quatio Curva talis

Ares : (upwmw ¢ x + a z, hinc x z a - d, & x itaque

a z
’
z -4a a n, ac proinde ;z.

’ - z a z. feu ;x — gc ‘/ c

J x a

erit Areaq uatfita.

V erum fzpe ac
‘

cidit ut quaedam Curva quales C irculus, 8c Hyperbola, .

ejus naturz fint, ut frufha tentaveris ca rum Flux iones Surdis imnmnes facete;
tunc valore ordinate in Seriem infinitam conjeélo fingulifque hujus Scriei
T et

-minis F lux ionem abfcifi
'

z , ut fupra, multiplicatis, repeti atur fingulorum

TmnonunQual ities Fluens, orietur nova Series que Qndm umn Curva:

ex 1 It .

Methodus hate eadem facilitate adDimenfionem Solidorum aPlani circum

volatione genitomm accomrnodatur, n e affumendo pro

produfium ex Flux ione abfcilfz per C irc Bafis; RatioQuadrati adC ir
a

I

Hm Portionis Sphzrz , igitur 4
m

n

efiPortio ipfa,huic cira m ftn
'

ptus Cylindmsefl:4.
fl

Port ionis Sphm adcircumfcriptum Cylindrumdi n t d ;x
'

add

p z Refhficatro :

dx x
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fim. fpatio cujus phl .

Sit ex . gr . A C C irculi Arcus qui circaAx em AD revolvendo fuperfic
'

Sphe ricam generet, quamquedimetiti fiatuamus; D C arcus Flux io jam

fi x

hanc fimultiplicemus per C ircumferentiam ad

Radium B C pertinentem, hoc efi ETx x x (pofitarationeC irdtmfe

rentiz adRadium
r
) habebimus Flux ionem fuperficiei Sphe ricae

«lea
g
ue fupetficies ipfa elite x .

A contra gravitatis quod attinet, reperta Superficiei Solidive Flux ione
hac

q
ue duéta in fuam i V en ice dfllamiam. ad qumtfintem

'

Flueatem teem
ren um efi

‘

: quadivifiper Superficiem ipfam Solidumve ipfum, prodib it di
fiantia Centri G ravitatis aVet-rice.

Inveniendtun fit Centrum G ravitatis omnium Paraboloidum horum Flux io

m m

fie gqmalita
'

exprimimrx .e, lune multipliet per. x ,fit at
”

x

z divide perParaboloidosAream,puta
m z n

x x , drfiantn Centri G ramansaVemee.
m + z n

Centrum G ravitatis inPortioneSphz rz eodem modo colligitur,namque ii

dx
’

x - f x x

liusFlux ione q. in x duéia, fit 4. cujus quan

titas Fluens 4, per Portionis Soliditat
'

ern divifa

4.
n

x

ex hibet x Difrantiam Centri

G ravitatis aVertice.

XI II. 1 ; Rnpa



( 39 )
xru. 1 . Prop. 1. Probl.] 1m " Lem m rm A rm e M W cum b

Dr.
“W e “ 31

?

37.

Sit Catena F AD ab ex tremitatibus F at D dependens. cujus puné
’

tum
A
g?

“ 1697

imum (fen Cm vertex ) A, Ax is A B ad horizontem creel-us, eique appli
efi relatio inter B 6, feu D J' 8:

curvam . Q. E . F .

ca rton ] Si na i

Vocetur A B, x , eri t B é : x ,

‘

8c Unde ex Me

thodo Flux i n
"

1 m 6 1.m um, ux no npfins

quia parabola A P parameter 8 4, erit B P J Uncle ar} (110C

1 4 x

i

l
l

eli Flux io ipfius B P) aequalis Quiet Flux io Curva A f fim p .

’

J
r P fl q) a fi ff

d l- x x
z

q uat ducen
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3 A C detur, erit fiux io ipfius B F

6tum F efiadCatenariam. Q. E . D.

COROL .] Sicut m ced. Catenaria defcrib itur

dine Curva: Parabolicz , i ta i n

in quo o
f

)
“ a a x y

’

. Nam ] (five BK)

4
‘

J z a x - l- x
‘

A G E /$5 Ca m A F 0 n ea rs , A G ad

4463 6"

é ' Gn‘m

4 x + x x

Nam D H = (B H

1/ a u x —f a
”

z a x +
Qnare flux io reétanguh fub da

4 x

ta A C 8c H D (
V z a x —l- x

’

f: x PC flux ioni fpatu A G F . Cumque figure ha: finiul nafeantur.
fequitur refiangulum fub A C 81 DH z quari fpatio A G F . 0 E . D .

COR0L ] Hinc f nitur, fpatium F A D, fub Catena F A D, re&a .

Horizontali FD compre enfum, aquari reétangulo fub FD 8: BA, dempto

reflangulo fub H perbolz A H ax e alterutro, D H ex cefi
'

u reétte E H,.

vel C urvz A D. upta ordinatam BD:

A LH, m
’

: 15 cm A F D . .

Concipiatur Curva gravis F A librari fuper ax e G L . E x C entro barycis
confiat momentum gravis F A exponi per fuperficiem Cylindrici roéti (uper
F A credi t, 8: refeéh plano per G L tranfeunte, cum plano Curve angulum

femi-refium ficiente. E t hujus fuperficiei filmio. five FA x FG , aequalis

draugggjfpatii A L I
-Ifivefin x HL ; quiaFA, BFLttgn PG a m .

— v
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( 46 )
“

J a n a A B x

BH + A C x Qtare
FR xA -C - BD x AC, hoc ell BR x A C = A B x BH + AC x DH.

ScdperProp. 4. hujus,A C X DH = fAG F fpatio. E t lgltur BR X A C

(A BHL + A G F ; pera rol. 1 . Prop s.) 2. B AH .

Vocetur
'

A B, x . adeoque C B vel DH femifumma ordinatarum HL, PG

erit 4 x ; femidill
'

erentia earundem vocetury. Unde HL a x +1,
85 PG z r 4 x y. Cumque Logarithmicz , C A fit inter has

media proportionalis. erit a “
z a x x

‘ —

J
’ Unde ]

V z a x - l— x
’
. Adeoque H L

Qtare fiux io ipfius H L, five ipfa l m ell

+ x ¢ a 4 x +
E t ob aequiangula triangula I »: L,

a a x + x
‘

L H S, e LH t H S u lm s , unde m L five da‘flux io ipfius B D

Sed haec ipfa ell .proprietas Catenarie ad

J a 4 x x

a perrinet,
‘

Prop. 1 . hujus demonllrata. Ergo Curva F AD fuperius

pta ell hzc ipfa Catenaria. Q E . D .

COROL . L ] Sicut ope Logarithmorum Catenaria defcrib itur,
verfa OpeC atenarne per ipfam rerum naturam produélz , numeri dati vel
t ins ration

’

isdate Logaritlunus invenitur. Ut fipofita C A unitate,cujusE:
garithmus ell nihilo z quafis, quzeramr Logarithmus Numeri CQfive ratio
nis irtterC A Bt C Q; Refiis CQ\

& C A tertia roport ionalis fit ~C V, ipfa

rumque CQ, C V firnifumma C B ; ex B o inata ad Catenariam, nempe
BD ell Lo

°

thmus quzfirus. Ratio ex propolitiq nem ifel la .el l .
‘

a . V ic
'

fidato Logarithmo C H vel C P, quazratur correlpondens nu
.m erusHL vel PG , l eu ratio H L adC A, five PG ad CA . Ex H vel

P erigatur perpendiculum Catenat occurrens i n D vel F, ipfique H D vel

P F hoc ell C B, fiat zqualis C R adhorizontalem A R terminata; eritq t

l

x

zA
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( 49 )
ax e PH libratz : hujul

'

que b lidi five pradiél i momenti fiux io (folida nempe
ereél a luper P F fp 8: H D db) producitur. fimomentum fiux ionis, five
fiux io momenti i ltus A D. ducatur in ’

; A C datam. Nam per Cord. 5. huo ,

jus Prop. H D d D d x A C : Qtare i fum momentum lluens produci
tut ducenda momentum Curvz F AD peé lu ax is P H, fuperiore Coral.

eritque
inde l A C x Adeoq u¢ fihoc app

°

ce~

tur adfigurannlib ratam P F A D H five z C A x A D, perhujus Pro . Co
rat. 5 . fiet di llantia centri gravitatis figurz P F A D H ab ax e P

C A B D
(3 ID“ + § C B dmudrz reélz C E fuperius determinate .

8 . Sr N punt
‘i um ub i DT tangens Catenariam in D, fecat A R, du

catur a parallela ipfi B C , Occurrens reél z per E ad AR parallels in
0 ; exi t0 centrum grav itatis Curva AD . Nam per Cord. 6 . centrum gra
vitatis curve A D ell in reé la E 0 ,feddemonll rab itur illud ell

'

e in NO reéla,

proinde erit ipl
'

um 0 punflum. Intell
'

tur D A librari circa H L ax em ;
hujus momentum ell curvaD A,du6la in i llantiam centri vitatis ab H L
G: ejus pro inde flux io D A x H I: (H h ell fiux io di tiz ax is libratio

nis a gravitatis centro) z: 2. a x x at 4 x . Acpro
J 2. a x x

inde ipfum momenttun Curve gravis D A circa ax em H L libratz 4 x .

Et igitur dillantia centri gravitatis ab eodem ax e ell a x applicant ad A D.

A C D Y
“

A

F

R
SedqutaDT tangrt Catcnarlam,perCoral. 4. hujus Prop.

angulus B DT five DN Y A C R, 8: anguli ad A & q nt reél i, quare

i n mangulis zq uiangulisRA C,D Y N ; Uncle

Y N
5 561

2 1
, hoc ell Y N ell dillantia centri gravitatisCatenx AD

ab ax e H L, five centrum prazdiélum ell in reéla N O .

9. Si fuper I ducatur retla ad A R parallela. reélz O
tens in W , erit W centrum gravitatis fpatii A C HD . Nam per Coral. 7.

centrum vitatis fpatii A C HD ell in reéla I ut moz ollendetur.

ell in N 8c roinde el l ipfum W punél um. Bodam enim modo. quo in

ux io ma nenti fpatii A C HD circa H I . librati ollenditur

ell
'

e A C H D x
'

H b A C x A D b V z a x - l

a a x . Ac proinde ipfummomentum fpatn A C HDx

J 2. a x

c irca ax em HL librati. aequale ell fiuenti cujus 4 2. x ell Flux io, hoc ell ipfi

five 4 x J
.

VOL I.



igitur centrum gravitatis fpatu A C HD ell in NW . Atque ex duobus

ultimis Coral. invenitur centrum gravitatis cujufv is portionis Catente
ad verticem A non pertingentis : vel cujufvis fpatu Catenaria port ione qua
vis. 8: aliis reél is pra terpraediél as comprehenfi.

1 o . Hinc menfuranturfu rficies folidagenita rotatione Catenx aut fpatu

fub illa recl is comprehenli:
e

circa ax es datos. Nam fi

gp
ra rotatione genita

e quatur, uti vulgo notum, figure roratz duél z in peri

dpft
etiam a centro

v itatis inter rotandum percurfam, etiam datam cum ur illins radius ve

dillantia centri gravitatis ab ax e dato. Sic fiCatena A D rotetur circa ax em .

3A N ell peripheriaa centro gravitatis O percutfa, (f denotat ratix
enem peripheria: circul i adfemidiametrum) adeoque l

'

uperficics rotatione Ca

eeme A D genita (1
'

x AN x AD = ) 1
'

x A N x AR. Hoc ell
Q 9

Circulus cujus radius pOtell duplum um RA N, z quab itur fuperfi
ciei aCatena: A D rotatione circa ax em A genita . Pari modo folidum geni

tum rotatione fpatii A C HD circa A C, s quale ollendetur Cylindro cujus
bafis ell pradiél us circulus, altitudo veto zqualis A C . Similiterq ;
8c folida, ex rotatione harum figurarum circa alios quofvis datos

menfinantur. Nam dato centro gravitatis haze non latebunt.

z Quz in Animadverfione adnollras de CatenariaDemonll rationes ob)
cit Anonymus, A i l . Lip Feb . A . 1699. funt haec ; Quodrem ab aliis jamr

ante leptennium inventam 8c pub lice ex pofitam demon llrare ellus fim.

modo quodam meo . Ita quidem ell ; Quid vero hic redarguen um fit non
capio. C eleberrimi v iri Hugm

’

m, D ibmfrim, 81. Rem y/Iran, plurimas Catena
rne propri etates detexerunt, 8c ediderunt. at nowdemonllrarunt Ego quod
fufcepi, demonfizrationes pettBJmi .

Sed an res baac (nempe Catenaria:Natura 8c proprietates prinmzia ) ab aliis
inventa pub lice ex pofita fulai Ceres illa Catenaria roprietas, Carol. 6
Prop. a. aliis indiél a el l penitas ante editas hafte demon rauones : Cum ta

men fit ni fallor inter primarias illins proprietates. 8: omnium longe utilillima,
85 advitae communis ulus facilllme reducenda. Ab omni x vo, in zedificiis

‘

pub
licis Fornices arcufque tam ad firmitatem quam pulchritudinem adhibuerunt
Architeél i : Qralis ramen fit Fornicis figura legitimaadulque editas nollras de
monllrationes ignoratum ell .

.

Primum. autem quod rep
who confin e dix erim quae dill inél ius enuntrare atque etiam ap licare
operas pretium . fuille ait. Ego qui G eometris demonllmnda. T cores

mam <1“n fufceperam, ’

i



‘
V erum ut e rfiri gratum laciam. Lemma illud(Prop. 1 denionllrabo,
m m dill inél ius enuntiare nequeam, quam ell haél enus laél um in hx c verba.
Pam e la trey in q uiliério pofitc emdrm babm t rationem cm refi l l tribm ad

dircfhorm parole/fa, w! in data .Ahgulo

Putafipotentize mes trahentes, im llentes vel utcunque agentes, fecundam
reélas P A, P B, PC li nt in .E q uili rio ; 8c inclinentur adhasdireél iones tres

F. FD, D E , in angulo quov isdato, hoc ell fianguli EAP, FBP,
D C P, fuerint z quales, dico potentias A , B, 8: C , ell

'

e inter la ut reél x
‘

F E , F D D E .

Producanturrefit :A P, B P, C p in G ) H K.

In Quadrilatero FA B P, cum Angulus ex tetn us E A P fit, ex Hypothefi,
zqualis interno 8c Oppofito PB F, erunt interni duo oppofiti F A P, at F B P
aeq uales duobus reél is cumque ornnes uatuor interni q uatuor reél is x quen

tur. crunt rel
'

duo F 8: A P B in collem uadrilatero oppofiti, duobus re

&is etiam aeq tgl
‘

s. SedA P B 85 B PG egciunt duos reé los, 8: igitur eu

g
ulus F ell aeq ualis angulo B PG . Similiter . oll endentur D 8: B PK aq ua

as, item E A PK.

Quon iam tres Porentie (nut in E quilibrio. funt immotx . igitur carum

quaelib et pro Hypomochlio haben
'

porell reliq uarum duarum rel peftu q um in

aequil ibrio manent. Si B habeetur pro Hypomochlio, perAl ec/m ute

mm Tbeororm , Potentia A ell adPotentiarn C , ficut finus Anguli B PK, ad

finum A uli BPG . hoc ell finus Anguli D adfinum Anguli F, hoc ell reé la

F E adreigam D E . Rurfus polito C Hypomochlio, potentia A ell ad po

tentiam B, ut finus Anguli CPH adfinum Anguli CPG , five finus Anguli
B P K ad linum Anguli A PK, hoc ell finus Anguli D ad finum Anguh E,
hoc ell ut refla F E adreélam FD . Tree igitur Porentiz A, B, 8: C , funt

ut reél ae F E , F D, & D E . Q, E . D .

De Applicatione hujus Lam b M echam
'

oi nunc agendum. Si concipia

(ut lupta
-di&um Prop. 1 lineola: dD grav itas abfoluta perdD ex pofita, in

ejus centro gravitatisM colleé la, 8c grave hoc fecundum direél ionem M F ad

dD normalern vi grav itatis fuz defcendere Potentia fecundum MD trahens

9113 in a qui librio ell cum przdiél o gravi. per pratmill
'

um Lemma, ell ad

ejus momentum five portariam trahentem fecundum MF. ficut
‘

J‘D ad d.

N am Angulus J
‘D d, quo D J‘inclinatur adMD. mqualis ell angulo d e F,

q uo dJ
‘inclinatur adMF ; v iz . uterque complementam anguli d ad reél um .

A tque hoc etiam ob tinet, agnofcenteW arfare, fiut in vulgariM chm ioa,

pradia
'

um grave, M F incumbens, interpofita trochlea edM, traha

tur ab alio grave ip 1MD incumbente : E rit hoc ad il ludficut D J‘add J
‘
.

o dfi, reli uis manentibus, modus applicationis harum porentiarum mu-f
tetut, ita ut ad ex ilis lineardD,cujus ex tremumdimmotum,punfium medi
um M applicetur pondus lecundum M F vires ex erens. quippe arcum centro

d. radio dM, in delcenfu defcripturum : E rit ponderis hujus v is. ad llex ilem.

lineam reé lam adM incurvandam, infinita refpeélu vis lux gravrtatis abfolu

ex ; 8: v is fecundum MD trahens admodo defcriptam incurvationem impedi
~=endamtequifita,etiam infinitarefpeéluci

l

i

a;
qua:priusrequlrdiatur adpondusM
2. in
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ualis J a a) j } in Terminos ipfum fequentes fit multiplicandus.

E ranplam r.] Sit a. v. quia in hoe calu r o, ideo

ell Terminus ultimo abrumpens. quare q = a. unde A B D

a n roinde fi ( M L 4. )
ell, fi

‘brdinajta ninl'eat pal C ir
per

lcil. Area 4 4, idell

E x am » Sit z. quia in hoe cafu r n r, idea

in hoc cal
'

u r 2,- ideo

l
y

" =
ell Terminus ultimo abrumpens, ergo ,

erit abfcill
'ai

X “ I “?

& cmdo.] Sit A C F
‘

Parabola. - cujusA
‘

x is A E . vertex A. latus reélum

BA . Sitque A D G Curva G eometrice irrationalis.cujus ordinatimc

ta BD liecat Parabolam in C . E t vocetur ab lcill
'

aAB =

y,
Ordinata B

Arcus Parabolrcus A C v :
‘Sitque zquatio generals . cl5m

Infin itarum Curvatum irrationalium, ha t
-

f Z 2 r lm qua r denotat

Qpantitanem datam 8: determ inaram, g exponeng m

m (k
i
n

g
‘
s
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x 5 4

Sit AGP femicirculus, ADE C urvaG eometrice irrationalis,cujus N
il

“
;
p.

g. t .

tam, 8c mrum

a .

A B D z r v
’

J
”l —

q v
’

+ s a y
‘l‘

a z x - t a a n -

3
°

n— x - a. fl -
3

a + l l
g J

_ 1
I J

4 C i —
j n n— G4” — '

J
—
J J

e
’ e x - l- l

n
- P l

I. I
'

n
’
X n —l— I l

a
’

s a - g
8 — 3'

n — a.l
z

n - rl
’ I c

warm in

m J z. a] termini autem poll erioris
-(fi 0 alfeé l i) funt

‘

Qrod in prior
-i ferie liters majul

'

culx , A, C , D, E . &c. deli em
co efii cientes terminomm ipfis mfpeél iwe pre cedentium ; nee non in polfe

n

rtori

e o l
'

dem obtineant “ 101568. quos in ~

priori . Qi od Quadxamm exh ibeatur.

tem fin itam, quandogr ell numerus integer pofitivus, aut nihilo

a fit. numcms impar n' his cafibus umqp e Se
ries abrumpitur. (4. Quod-

z g
~lit a s}

W 1 Sit: a : 1 Og it in hoc. cafumrzg o,ran: ideo erit
4

Area A -B D . .
J “

Cord.
’

4

A F E el l mqpalis duplo Quadrato. .cujus Latus ell
'A C F. dern~



Em a.] Sit e

3 aertt AreaA BD _

a o
‘ + 0 J a o] y x

E x empt. Sit z. quoniam in hoe -cafu n

ideo erit Area A B D v
’

+ v J 1 4 ) y
’

x .

9 a o
+

9 4

XV . E llo O N F Curva Logari thmica, cujus Afymptotos A R. in qua

£61
“
Cfijfij

m

f;tale fumatur puné lum A, ut ejus prima ordinataA O fit lubtangenti
Mr. J. Craig . tati ualis : Que ritur f tium Curvilineum A ONM it duabus ordinatis

Oé
'

tql rf
'

xs

7

ir
' AO , N , Abfcifi

'

a
-

A . 8: Curva Logarithmica O N comprehenfum.

9 °

Ed ume E adJ l M parallela, 8: fecans M N in E ; dico quod

reélangulum ex fegmentis M E , E N fit aeq fpatio .quatfito .

Dm rg/b atb j
"

Vocetur OrdinataMN, z ; fub tangens A 0 (on M E . 1

ad ax em A R conllruatur alia Curva H G E , cujus a quatic 2. r z.

ub i ejus ordinata G M x ; dico quod fit quadratrix Logarithmic: jux ta
Methodi meat fundamentum fcil. ejus

'

fubnormalis ell refpeé
'

tivx hujusOrdi
natz s qualis ut ex calculo i lliusMethodi tebit : E rgo (jux ta alib i a me
ex pofita) fiad'G ducatur C C perpendi 8c x q ualis linea G M. nec

non HD parallela adG C, lineis G M, CM occurrens in B 8: D ; eri t

trapezium G BDC A O NM. Sed G BDC G MC EMB
5 x

:

, BM 1 = S Z , HA q ; ledHA s A O q ex natuta Cur

v G Q, ergo G B D C S Z — A O q = A 0 x MN — A o g

A O x M N - A O
' M E x M N — ME ME x E N; E rgo

etiam A O N M ME x E N. Q B . D.

XV I. of a C ircle, I mean fu
as tharall itsParts do

evolve or the l ime Line becom
lei

'

s Arc ofa reciprocally greaterC ircle.

a. Let AHKA be the Periphery ofa A
‘

E aTangent to the Point
A . Let thisC ircularLine be fuppos

’

d. cut ordividedatA,andthen tounbend

(We ll spring), itsupperendremarmng fix t to itsTangent AH, whilll the



rather do q evolve or

Cmval
p
m

t

gfis in AB
'

D, till they become

Curve in any middle fition
A, andthemoving C, by the Chord

firll C ircle at H. I lay, that AMC is a like
Segment to A »H, cut off in the firll C ircle by the ChordAH. For. by the
Suppofition, A MC is the Arc of a C ircle, having A E a Tangent com
m on both to it andA n H, andherb Arcs are terminated in the lime Right
Line A C .

4. Hence the Curve A D C E (defcrib
’

d by the moving endof the Peri
hery in its Evolution) may be thus conllrué lcd. Let the C ircle A HKA
be by Bifeé l ions divided into any ntunber of equal Parts. Let H be one of
the Points of luch divifion. Then fay, as the Number of eq ual Parts in the
Arc A nH. is to the Number of Parts in the whole Periphery A HKA ; lo
is the Chord .A H, to a fourth Line, which let be A C in A H produc

’

d. So
is C‘

Lpg
nt in the Curve A D C E .

5. Upon AC defcribe AMC, anArc like to theArc A nH . W hence
AH AC :A nH AMC . But by conllruél ion. AH :AC : A nH :Periph.
AHKA. therefore is theArc AMC equal to the whole Peri hery A HKA ,

and like to the Arc A nH . Confequently AMC rcprefents t e E volvingPe
riphery , in a Pofition like to the Arc A nH. andC is the defcrib ing Pomr.
6 . All er the lime manner may be found Other Points. thro

’

which the
Curve may b e drawn . But here (as in the oldQuadratrix ofDinoflratm) the
Point E cannot be precifcly determined, but the Curve may be brought lo
near it. that its flex ure or tendency will lo lead to the Point E , that A E lh all
be near eno h to the truth for common Ules.

u po

u

fing the Point E found, a Tangent to any point of the Curve
wn and lap fing a Tangent drawn, the pornt E may be deter

the property 0 the Tangent being this, that fuppofing RT 3 Tan

t to the Point C , andC A . C -E , drawn from C to each endof the reel i

y
’

dC ircle. the Angle A C T (the leller Angle that A C makes with the
T angent) is equal to A C E the Angle made by the two L ines drawn
from C .

8 . Let c be apoint in theQuadratrix indefinitely near to C ; anddraw A o

i nterfeél ing A HKA in h, andAM G in 0. To A oas a Chord, draw the

A re A m o, like unto the Arc A n ia. To the point C of the Arc AMG draw
the Ta t CL = AE , and joyu LA : (0 is o C an indefinitely little par

ticle of t e Arc coincident with its Tan t.

9. Becaule of the like Segments A » A. AMoA, A c . asChordA c.
~

to Chord A o; lo is Arc A m e (z AMC ), to Arc A M o. Or, A c

A o : A m e (z AMC ) A M o. Anddiv iding, A o - A o ( c o)
A o A m e That is, c o o C o

A M 0, and alternately. c o zC o A o A M o. Put A C for A 0, and

A M C for A M o as differing infinitely little) and then
’

tis c o C a A C

A MC . But by corg
’
r
’

rxflion C L A P. AMC. whence c o C o

VOL I. I g A C
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cut above the Vertex

two Conick Seétions

the Ax is of the other Figure z) And in this fecondCafe, thefe
fea ion anin the fameRight

- line or projectedMeridian, they
at a more remore difiance fi'

om the Pole Point, to wit, in the former Su fi
tion. the Polardifiance wm mmfutedby a Right Line. that was the oub le
Tangent of half the Arch ; here

_

ir is the Tangent of the whole Arch.

Hence it is evident, how one Prayefiion may beget another, yea, infinite
Others , altering the Scale : and how the leffer C ircles in the Stm ogmpbick
Projection help to deferibe the Conick Sections in the Gnom mk Proleé i ion
B ut (to reduce the matter to the common Radius) ifwe fuppofe two Spheres

laced about the fame Ax is, that the Pole int of the one

the C enter of the other, and the Touch-P in to pafs thro
'

or Pole-Point ; and that a lelfer C ircle hath the fame Pofition
in the one as in the other; then, if the Eye be at the South Pole of the one,
it is at the C enter of the Other; and any ProjectedMeridian drawn from the

ProjectedPole point to pals thro
’

borh the Projections of thefe leffer C ircles,
the diliances of the Points of Interfeétion are the Tangents of the half and
the whole Arch of the Meridian fo interfeéi'ed. But as to the Points of In

terfefiion, which determine the Prob lem propos
’

d, they may be foundwith

out the aidof the former wa from a Gnomoniclg and Sterq mpbick. Method
fm i 0 the Sides and Angles of Spheri cal Triangles in
whi

l

e? is neceflary in what fb llows.
If the Prob lem is to be performed by mix t G eometry , as by a C ircle,

andeither a Parabola,Hyperbola. or E llipfis, the C ircle may b e conceived to

be the fub -cont eéi ion of a Cone proieaedby the Eye at the South Pole.
and any of the re ofthe Sections by the Eye at the Center of the Sphere.

4. If by any of the G onick Seaions however fited, the Projefl ing Plain
may remam the fame but the Eye mull be in ome other Part of the Sur

face of the Sphere, andnot in the A x is.

X IX . r. Confirué’cio quam tradit Can e/
"

m , quaeque facillime radicesE qua
TMem f-a sap

tionum omnium Cubicarum vel Biquadraticartun, ub i deficit
'

fecundus term i ;iffifififi:
nus, em it, ut nota fupponi potefi; attamen

'

cum cardo fit a quo fii bfeqmmia if? "
b

y!
“

pendent, ex illins G eometria defumptam placuit Regulam adjungere, pauculis
nonnullis in melius (uti reor) tranfpofitis. Hal ley N. 188 .

Deficiente fecundo termino omnes e quations Cub ica: reducuntur ad
\
hanc f

’

ufi
‘
jgn. m 7 .

formam z.
3
. a p e .

'

o, ac Biquadraticz adhanc 4 p z. z..

aa q z.. 4
’
r o. (ub i 4 de rgnat latus reétum Parabolze cujufvis dataa, quam

in .Confh'u&ione adhibere licet,) vel fumendo «pro unitate, ad hanc z .
3
.

p z.. q o, vel adhanc o .

jam data Parabola 1
7 A G , cujus Ax is fit A CD KL ac latus refinm re vel Fig

-

48.

r. fiat A C ejus dimidium ac collocetur femper a vertice A verfus interiora fi

gure ; dein fumatur C D {p in linea illa A C continuata verfus C fi in ;



punéio D,
. aut ex pun&o C G

.

non

em perpendicular
-is D E requalrs

1
, q

al terum veto ax is latus fifuerit q ;

fcri tus, fizquatio fuerit tantum Cub ica, Parabolamtot punfiis F

t
'

erl
i
e

i

cab it
. quot veras habet Radices, quaram quidem afii rmativz,

enmt ad dex tram A x is pattern,
"

Negative . ut F L, adfiuilh'

em.

A ll fi
'

E quatio Biquadratica
'

firerit. augeri vel minui debet C irculi Radius
A E , addendo fi fuerit r, vel

'

fubducendo fi fit r, ex ejus quadrato
reé’cangulum a r, feu contentum

'

fub Latere Reélo quantitate data r ; id

quodnullofete negotio efli citurG eometrice. Hujus vero
'

C irculi interfedzi

ones cum Parabola ornnes veras Biquadratica: E quationis Radicis,
ax em perpendiculis, e

'

x hibebunt ; alfirmativas quidem addex tram Ax is, Ne

gativas veto ad linifiram. Totius demonflrationem Ca re/30, ejus Inventori,
reli no.

Igl
q
otandum h ic me operam dare ut femper habeantur Radices aHirmativz

addex trum A x is latus, ut ev itetu
'

r confirfio, a pluribus cautionib us, q uarum
caufaminime ev

'

idens ell , necell
'

ario oritura.

H is premill is. ut aditus

p
atent ad conliruétionem etiam carum

num ub i repet itur terminus ecundus, confideranda venit a pro

termino fecundo, ac reducenda z quatione ad aliam que met odo prz cedenre

confirui pollit. Omnes veto hujus clallis z quationes cub icas ad hanc formant.
z ’

. b z zm pz . 4 4 o, vel adhanc, z
’
. b a a o ; Biquadratica:

vero adhanc, z.
‘

a vel ad hanc,
a n g e m‘

r o, vel denique ad hanc. z
’

.

a
‘
r z o. reduci po unt : e quibus omnibus, prout fignis 8:

nneftunmr, ingens oritur varietas; unde Regula neralis

omnibus inlerviens obfcura ac max ime dificilis redditur, n ifimeth o quam

fubj us illulh'

ata nodif ue ex tricate traétetur.

To tut in Biquadraticis ecundus terminus ponendo x z. £6, fifiler-ir

+ b in tequatione, vel z. = z —
4

l b, fifuerit — 6 : hinc x — i b in primo
cafu, 8: {;b in altero e quatur z. 8: in q uatione quavis pro fita, fub

l iituea loco z. uantitate e quali, prodib it nova z quatio termino firiundo ca

rens. cujus °

ces ornnes at data dilferentiai b vel ex cedunt vel deficiunt a

radice quatfita z .

.Ex emp. L ] z
‘
+ 6z .

‘
ap e x . c a r : 0 .

fi t x i b z z

x x {b an k — 65

x x x = z.

b x ’ -
3 b b x x
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"
x

68
\

73)
occyrm inpunélo E . Ab E . mfeqnequidem fi,irrzquptione hav‘

b
'

eatur e"p,
'

Vel"fupetne verfus
'

A
,

ii fuerit p
’

, ponatur E F f} ; 8: ex
P (vel ex E fidefuerit p) educatur diculum F C ,

‘

linea
'

B C occurrens
’

in punélo G ; 8: in G F produél a at G H q,
‘

dex trorfum quidem fi in
‘

zil uatiohehabeatur q,
“

aliterfinilltrorfum.
_
applicanda ac punctum H erit

Centrum
‘

quaéfiftu
‘

m, HD veto C irculi Radius,
‘

qui demitl is in
‘

A
’

x em Perpen
-
g

diculisab
‘
interfeél i

’

onibus {uis tum Parabola, ui L M,

‘
Radices

'

omnes. ut _pr
’

i

us, commonllrab it;.

n . apt-h r of
i

2. Ex Ca ste/£0 8: ex fupradiétis conllat, tam in Cub itis quam in Riquadra

Easy “
ricis

“

equationibus, Radices ex poiri pofl
'

e demittendo
'

cula in A x em,
at." Lil-i t:andMa uve diametrum Parabola: date , ab interfeéi ioni us Curve i llins cum

£353
”C irculoz

‘

Cum C irculus Parabolam fecans, vel in quatuor vel in duobus

if!
389. punéi is tam interfecare necelfe elk con llat in Bi

g
uadraticis

'

vel duas vel qua
ov. Al l -1687. tuor radicesveras, A lfirmativas vel Negativas, em er haberi uti etiam, fi

ibrte C irculus illam t
‘

angar, quo in Cafu z qualitas narumRadicam ejufdem
figni concluditur. In Cub ic

'

is antem, quon iam una ex interfe&ionibus ad
Confiruél ionem r uiritur,nonn ifiunavel tresreliquaeRadicesdefigmnt unam

v
’

el tres; utr i n u Contaétus, uncle
“

conllat duas zquales
'

repenri Radices.
Problemaque unde refultat e quatio revera Planum efl

'

e.

Cub it t iraque otnaes q uomodocunque alfeéta: unavel

plicab iles funt, utique femper pollib iles, nempe fiRadices
admiferis fic Biquadratica , querum terminus ultimus r

tluabus vel quatuor All fi habeatur e in . e quatione,



C69
I;H 5p, furfirm quidem, li in e quation fuerit 45 p. deo

P’ ac e punéto H (vel ex E G defuerit quantitas p) educatur perpendicu
lum HQinterminata: D P occurrens in puuelo 0 . Denique

'

in lineaHQin
terminata, fiat O R f q. ab 0 dex trorfuur fi fuerit q. Sini lirorfum li

q, collocanda acC irculus centro R,radio RA del
'

criptus, torpunfiis feca
bi: Pambohm, quot a quatic propofita veras habet radices m m m m

pendicula Z Y a punétis interfeél ionem Y in Ax i parallclam BK dem ifia;qua
mm que addex n'

am lines BK Alh rmativa: funt. adSini liram Negative .

Hujus Conllruél ionis commoditas in en confil i it,quodC irculo per verticem
tranfeunte peragitur,peri nde ac fidefuilfet fecundusterminus ; ideoque adR3
ditem Numeram determinandum, fuflicit Loci five L inez Curvz rcprietates

perfpeéias habere. qua: fpatiadifcriminat. ub i fiponatur C entrum Eirculi qui
perParabola Verticem tranfeat, circumferenti a ejus vel uno vel tribus ali is pun»
fiis earn lé cabit ;hoc ell Line: curve . in quam incidunt centraomniumC irculo
mm perverticem tranl

'

eunt ium acdeindeParabolam tium,naturam definire. .

Locus autem ille ell Parabolois,quam cum Cl.W fem icub icalem appellate
Cubi applicatarum adAx emfunt inter fe utQuadrata .Roru

tionum Ax is. Cujus Latus tefium ell . 3g; Lateris Rea l data: Parabola ,Vet
tex veto punéi um V ex illente A V dimidium Lateris re&i ejufdem Parabola .

2

azquabuntt radmto partis diametri. five cub
’

us ex

7

:V H quadrato
ex HR, fifcilicet Rl i t Centrum C irculi qui per verticem Parabola tranfeat,
earn ue deinde,

contingat Hz c ell Curva tlla quam
-

primus mom liumM y“

Na
g
s-as reél a: data . ualem ,

demonlb avit, eaque occafione apud Princi

G eornetras dudum cele is; ejufque proprietates Cl .WWW fub linen: Libri dc

Cfl
'

oidc, & H

:(g
mim Prep. 8 8: 9, daLWm Crow n Em ,

‘ aliiqul
acri ingenio d

'

quifif

vere, quorum fcrrpta confultat Lefior. Hz c Cum um

que ab Ax e Parabola:defcripm, v ig V .

N L, V P X, fpatium compleétitur;

in quo fi ponatur. centrum qui perverticem A b aufett. interfecab it

ille Parabolam in tribus aliis pundzrs ; fpatra veto ab Ax e remotiora Centre

prx b ent C irculisnon ni
fiuno ta ter verticem pun&o Parabolam fecaneibus.

H is probe intelleétis jam determinandumRadicmnN umerum -

accingi
a

m tAe primum deficiat fecundus term inus;fitq tteLatusReétum 1, velAV

f; in con llruéi ione V H
‘

efi3p,HRvero i q ; cumque fifii erit +p,ab V

Verfns fuperiora ponenda l
i t
1
p. Cenn

'

um Circuli ex tra fpatiumLV X fem-a

per conlh tuitur _
ideoque nna tantum Radice ex plicab ilis ell, Affinmtiva . fi

fi quequidemRadices Cardani Regulis in

veto fixerit p,.

V i p infeme ponin1r,. ac
,
fieri -

potefiut

ter Azem 8c CurvamVX vel V L, fi fcilicet Cubus ex ex if ».

major fit quam quadratum ex i i 57 1
:

‘major qum —

i - q qq uo in ca.
firtres danturRadices,duze N rive . fifirerit 4, ac unaAffirmative mtum
fummz mqualis vel fi+

0 7, use Affirmative . unaque Negative»
.
Qrod fi

1
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7 9mintx ell
'

edebet quamr3
'

6p “dil l ; at fip major
' fueri t

6, M im m m
'

c Om i
qm ”V‘d'

gm

PN é n reétisPN. P

reperiri ; quaproptee cum EF fit 55. }mimr efl'

edebet quam
I

jm n awmnmmm qm eaa qm inm d; i n

y ddd-l b b b -§ 5pfimpa mfliot ell
'

eddl t qml it a-altime
'

tur Centmm C irculi in {patio predifio PN A : quod cumfit zqtmio tali
'

s
‘

duas habet radices Afirmativas ac unam Negativam. Si vero pmajor ell

y ddd-y- i b lab - i - bfinon nifiem

ell .

a quatlo z
‘— 5 z. ‘

-

p z. -

q = re o. HI:
tram”

oportet Cm rmCirculi alicnbi inveniri in

a im. inter refim D PD -dt cufl am

en obnox iam agmas , q veto {carpetminerare debet quaw
pofito d

i b b + §s o¢pafio duc dannuRadiees77
"

Negativa, ac um Afirmfivasalitu'

varofi—Ek- qmaim fit qrflm

1
1
7
666

1
5

‘
b], rmica tantmn Afifimfivaex poni pa ell . Qrarto loco fit.

t quatio z.
’

0

imamNegativam fi
, .Centrum Circuli mperiamr mmetro mdefigm

fins P A, PD, ac curvam Paraboloidis A L ; hoc ell, .(pofito 4

6

ifi h ac quantiwefuerit. unatantumNegative inefiRadix ,
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188 1 o; gun man
-M m “

r

J J. cumsduplmnv 37?
‘

Radiu eli Cu'

cnh ,8c
37

r
2 197 940

t z
1 1 1 x

alt Sinus Tabukris Anguli.

9
? “9

T "
3

"

3

hoc el l, l
'

aéiadivilione ope L
'

thmomm, 9 mi
‘
r h

‘det Angulus 57 gr. 19 1

0

1

g
? “ Hujus

Log

complementi 40g . 5;m. 36 1. Sinus dant Log.

’

9 t,

flqui duéi i in Rad. J 37 producunt 30 1030 . ra n , et

.

4, tertio vero Y &, zq ualis eli comm lummz li ve 6 .

9, t; I9, “

aquario. Ub i Notandum duas Minores

Radiées non ex cedere 6 vel 1 3, quiz centrum R in confinfiione edit

Em plum al terum li t at ? x ; x
’

m m Radices
v d, 8: Radius C irculi

6

J
'

40 5
6 7 m

.

‘i‘

J d
’

1 67 [ O I

W
Sinui Tabulati Arcus, cuius Log. 9. 9736

2
426, 8:

A reas ipfe 7ogr. 14 :. hujus pars tertia ell gr. 3 Com

6 gr. 35 m. 1 2. i quorum Sinus Log. l ane 9. 5991 83, 8:

9. quibus addito Log. 40 ; fiunt Log. 0 . 90 3089 8, 85

l og. 1 . 07918 1 8c corum fumma zo . . Hine concludi tur

— 6, vol zSfi QuariRadieiAfiinmdvx , 8: n . £4: l i ve 3 55 7 ,
fixifret x

’
+ 1 5 x

“

zz9 x + szs
z; vein autem Cub ica:

unica tantum Radice ex plicab iles jux ta Regulas Owda n
'

relolvendz lunt,

poliquam demptus fuerit fecundus . terminus ; ,
nec v ideo qno paéto

m inori calculo hoe ne

g
otium peragi po li i t. Ar li delideretur Radix

hz c in Quantitatibus, p, q. expreflig, ldico am die in
,prima ii]:L 7. m



fumma vel zdiflierentia RadicamCub icarum .
ex

2611: we . +, l i zq major l i t quam ; Sum

ma vero quones
5 - 6 6maior eli

z

quam p; li n mmor l
‘

uerit i 6 6, dili’a '

erl

tia. Iuque cm is fonnuiis Radix lemper confiatur ex 11ldem elementis, va

rietis tamen lignis 8: ut facile percipiet qui velit ex cf iri

Opt: vero TabularLogarithmicaz Sinuum Verlo
rnm R ices hze latis prom

pte inveniuntur . nempe li coeficientisNumeri l int l
'

urd1 vel fia é’ci, ac Radi
ces Numeris inefi

'

abiles ut plerurnque lit. Hazc autem ell Regula : in prima

ac fecunda formula, li 6 6m wot l i t quam p; li t ;p 9
d, 8:

politad1fl
7
erenna 1hte1

' 6p&
—

7 1.
q, hoc efiHR, in prima, ac

£ 6) 148:7
6 3

, in fecunda, pro Radio; inveniatur Anguh s

cujusTangens cl}4 d. Deinde ut Co -fnus hujusAnguli,ad ejufdem Sinum
Verl

'

um . Ira difl
’
cxentia pro Radio hab its, ad quantum

I

cujus Latus cubi

cum trilacando Logarithmum habeb itur : ac div ilo
3
p

-

9
66 per hoe La

tusCub . e

I

(morn lubducaturDivifor,Refiduum erit quantitasY 8c:HujusRe

l
'

du1 ac 6 lumma, l i1 centrum cadit addex trarn Ax is, aliter differentia ea

rundem, Radix erit quz l ira. Quad li
1
66major 1lit quam p, politoHR

proRadio, l i t d d, live diliantia Paraboloidis ab Ax e, Sinus Arcus cuiul:

dam ;HuinsSinus verlus ducaturmRadium, l i ve
6

f

1

6p
—
I

l
q,

ac trileéio prodnfl i
I

Logarithmo, habeb itur ejus Latus Cubicum, per q uod

p. Dico (modac Divil
'

ox ls lummam eadcm loge addi
"

9

tam
“

vel abb iam ex 4

3

; 6, Radicem qui litam ex h ibere. Ac par eli Ratio

in tertia acQuartz formalis, nifiq uod q pro Radio

alftmenda eli, ac
9

1 1611+ p 1n
S266+ 3

p l i ve d pro Sinu

Sedi z e prazceptaex emplis lom ll
'

e melius percipicntur.



( 77 )
Si t mquatio cub ica, z. z.z. 17 t a. 54 z. 350,ac quz raturRadix z.

H ie 66major ell quamp, fed9majorell quamCubus ex 6, ideoque una

tantum A llinnadvaRadiceex plicab ilis ell . jam
9

Vi 27

pro Sinu habenda ell, ad11311111111 15
}

171 ”Mm “15
7

m s veto competens fit 1 537 . Huins SinusVerli Log. 8 .

additusLog.Radii 1. . 3o95913,dat 0 . 8457889,cujustertia pars 0 . 28 191 76

e l l Log.RadicisCubicz 1 .91 394,quo Divifore divifo. 2
2 li ve 4, litQiu

ms 7. 372.8 1 5Q10ti ac Divil
'

on
'

s lumma, auéla oditione fit Rad1x quz
3

l i ra, nempe & c.

E xaé l is Cub icis Biq uadraticas
o jam ur. Hz femper vel anllam.

v el duas, vel quatuorRadices vem quarum determinatio, pan im a

Coeflicientibus partim a ligno magnitudine Numeri ab l
'

oluti dati pender.
In Con llruazidnc e quationis z. ’ 6 z. ’

q ; + r = o, fit
’

B D

6 A B 66,- BK .2A B

1

8
659KE

2

;6p, acE G i 6p +
-

q ;quo faéloC irculus, Centro 0 .

Radio G D r, interlecab it ParabOIam vel b ulb ; duobus. aut qua

tuor punél is, qua: perpendiculis in lineam H D Radices otnaes z. ex hi

b ent . Ut autem quatuor l int, ev idens el l Centrum C irculi alicub i c0n~

l l itui debere intra fpatium, de cujus punél o quovis tria perpendicula in

demitri poflint atque limul Radium m inorem eli
'

e

max imo ex illis perpmdiculis majorem vero medic . (mod l i C entrum
conllituatur ex tra hoc lpatium, ut non nil i um perpendicularis in Para

b o lam dem itri pofli t, qua major l i t Radius; vel l i m inor l i t media ex tri

bus perpendicularibus major vero quam m inima ex illis duz tantum

polli tnt elfe Radices; nulla vero omnino dat ur, quotiesRadius J G D
m inor ell minima ex tribus, vel una illa, quoties una m rum ell . °

Jam
q uale fpatium hoc l i t. quibul

'

que limitibus dilcernitur, ac quibus condinont

busRadius C irculi minor vel major l i t przdiél is perpendicularibu
'

s. nob is

{lat inquirendum ac primum quo paélo perpendicularis in Parabolam

mi tti pofli t ollendendum ell .

Sit A B C Parabola, A E Ax is ejus. AV Semi- LawsReélum,G punélum

de quo demittenda ell perpendicularis : Ducatur Ax i perpendicularis G 13, ac

b ilecetur V P. in F, 811 ereéla perpendiculari F H ad idem Ax is latus, fiat

F H i G E ; dico quodC irculus,Centro H,RadioHA dela
'ipmssm
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( 79 )
at q r,minus quam p

‘
difl! ab ode pa DeirtdehabeinturRadios zqua

s

liujus]
‘d‘.

r. I1 o, quantitatibus p 8c q iil
'

dem fighis annex is

quibus in B iq fldn ticu Hz autem
‘R

’

ndices aux ilio
-Tabule Sinuum li tis ex

podite inveniuntul
"
. Inventis autem tribus illis (que lunt ordinatim appli

catz ad Ax em Parabola, de pun&is ub i inc1dunt, perpendicular m Curvam

fd . 3 ex‘mino
'

re th i il il
’

at
'

em max ir
'

nam r deli b it,meri t r ; q tia
j
l i midor f'ueri't r, z

j
cjuiiio quatuor habeb itRadicq

gli
a

liter
duas. A ll l i literit

'

+ r;upb rteb it eain minoremeliequam -

p
'

]
°

ex
'

media 7, 11am l i major l i t, non nili duas habere‘pOtell Radices, li ltem fi
l
mi

nor fit r, l
‘

3 1
1 Hac

'

vero l i major li t, nulh
'

omnino R cc vera ex plicab
°

s ell a quatto. Hi
, vero iidtm L imiter

'

aliter
r 1

delignantur ex quantitate q,foil . q]
4 in primo cal

'

u,

o .4 . l ;
o .

cundo, ac]
1.
q remoa

dilli r
’

t
'

t ab in

M )
” M in }, major qnam r ; diw nullaa At a __E:

j
’
ex

‘mininia1"major filG‘lt
‘
quani r

‘

ligno notata, r vero majorf
'

quam

9}
-

J
‘53 media-

1, tum habentur quatuor n dioes; at duz tantum, li

y el
'

majorpripre vel rmnor polle
'

riore 1nventa li t r. 1

Si vero in a qw ione fuerit 11, vel l i l i t p & q .q majus f
'

ueri t quam

P1
.

y zquatio]
—Ep1:i q,unica tantum ex plicaturRadice] itocell”

is
'

natantum perpendicularisde
'

c entroCirculidemitti potell : turd;c é co
'

nclu

El imr duas
'

tantuniRadices
'

hab eri arione data, quartim umma, li
quantitate r augetur at 1

'

h
'

abcatur r, obtenta quantita

Longum &
“ li

.

1perfluum are; otnaes us uaxioms percm ey
cum ex jam diéh s attendenti l

'

atis widens 1t,, que Negativa qm:Amman

vac l int ;atque quodRadicam harua imites
,
ex quantitatibns

- invemis9pt

zantut . In ex eruplnm vero,.

quod cuivis in ca ret
-is imitati licet, mpom

ntul
‘

indagandi LimiterliveConditions lub quibus in E quation Biqwgauq 43R3”
dicesAffirmative dari poli int.Hoc autemlit quoties CentrumC irculiG ,p0n1tur



( 30 )
K, ac limul habenn + r,

'

liveC irculiRadiusminor

-

q z. + r o ;p vero maj01em el1
'

e non poll
'

e quam 66,nec .p6,hoc

in calu, quam i- zq ; deinde opus ell ut

v
.2
6

. _ é .”mumm y ;
+51 or ex hisLimitibus

1

certo oon llab itCentrum intra
‘
l
'

patiumV PKinveniri. Ut veto deliniaturquan

4
in Curvam Parabola cadunt.

Inventis autem n
'ibus valoribus hujus 7, .

rminor ell
'

e deber quam {ii
-

S
“

b q
- {g b bfi sr

- é W m

I
q uam fibw

q
b q

- fi- “ r
-l n

‘ é
' l ’

u a mm

ma]. Hos veto Limites l i ex cedat r. non nili duz Radius haberi poil
'

ant.

1 i I
Demq a fi

m
b

.

+
4
57 “ 1 + 3r ex mm

flu],
Accidit etiam ut

[patioloVTS,duél a inmedium luppolitz lines A D

hocautemfit cnm pmajorell quam 1
5

6
56’ ac 6-6

v
.55 i 1

major quam ;Pb I
“: b 5 b 2 Cali! fernperduazn liqum .

do tres, ex Radicibus fiunt majores quam -

i
Nomndum vero hic limitem ilium ex minima produél um, aliquando net

gativum fieri, l ive minorem nihilo ; quotiesjéil. max ima ex tribus perpendi

cularibus major ell quam G D . Hoc, li acciderit nantiras r,aLimite pra

lcripto ex mediaJ, m nihilum minui porell . eé lus vero Limitis ex mini

ma7monll rat quanta pollit ell
'

e r in e quations, l i habeantur tres Radi
ces A ffirmative ac una Negativa; quam li ex cedat, non nili due . altera A f

litm ativa, altera Negativa, dari poll
'

unt. Hz c autem omnia demonlln ntur

ex cc quodprzdié l i Limites quantitatis r, l i nt differentize
-Qndmtomm linea:

(3 D perp
endicularium in C urvam Parabolic.

0 b perp ex as vero cautiones,quasparit in arquationibus b ilce l ignorum
li tas,praellat femper fecundum tenmnum tollere, ac deinde jux tapre cepta jam
traditaRadicumwmerum ac l igna inquuere ;prz lertim l i quantitates ills: non

multum



quam due veto majors ; nempe li D G . minor l i t quam
4

A G ,
”l ive -

i p 6 quam
-g;

6 ’
+ 1 .Tresautemminoreslunt quam16quoties

l i ve ex media 7 inventa, major ell quam A G . l i ve

quam
-

p]] ex eadem media] ; Quarta vero & max i

maRadix major ell quam max ima] i 6;e quatur autem dili
'

erentiae iplius

6 8: fummz cz temrum triam Radicum, ideoq ne minor ell 6. Sedjammanum
de Tabula; Fortallis illi qui naturam Parabola: penitius perfpeé am
majori cornpendio hz c omnia peragere valebant ; at l i quanutates has omnes

6. p. 7 8e r, abfq ue relolutione Cub icar e quation is rite determinati poll int non

l ine cati li amb igitur; quatcunque enim zquationibus planis hac in re fiunt,
non veros Lim ites, ledApprox imationes tantum ex hibent.

XX. Regulas b inascompendiolas admd um pro Approx imationeRadicisC u Tbs Ex trofl t
‘

o

b icz nuper prorulit D .dcDagny,alteram rationalem,alteram irrationalem ;nem 3315311332
4 5 I fi

d'

gi
w

if1
6’

o

o a a 1 Y‘

pe Cub14 4 4 6 latus ell
'

e mter 4
4
r

“i
—

7
4. N. u o. g.”z

3 May. A11. 1694.

Radim
’

autem potellAtis dumtz 4 6 li c ex primit T
4

V V

2
4
4
+
7;

- L 4 4 (non 4 4 ut perperam leguur 1n lxbro

G allico imprell
'

o) . Dcmonlirantur autemRegulz raediél ae ex G eneli Cubi 8c
P orellatis quinte . Pofito en im LatereCub i cuju que 4 e, Cubus inde con

fit 4 4 4 3 4 4 : 3 4 6 4. e r e, adeoque li fupponatur 4 4 4 nu

s C ub us pr minor dato quovis non Cube , 4: e 4m inor erit Uni

t are, ac reliduum li ve 6 e quab itur reliquis Cub i membris 3 4 4 e 3 4 e e

+ 6 1”rejeéloque e e c ob parvitatem, 6 z: 3 4 4 e + 3 a c e. C umque

6
4 4 e multo. majus fit quant a: e 6, non multum ex ceder 1plam e, po

6 6
.

3 4 4
’

;4 4 3 4 4:

6 6
vcmetur l ive

l i toque c cui prox ime aequatur quantitas e, in

hoc ell

s a c —1

que latus C ub t 4 4 4 6 habeb l tur 4
3 4

—

4 4 6 quz ell 1pl
'

a for.

mula rationaiisD. de Lagne] (Luod i i 4 4 4 l
'

uerit Numerus Cubus prox irne

V ol. I . M
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II. W W Cub i s qualisu din A m ad-141m,

contineu Cubus prox ime mina
'

e e cujus Latus
s ac refiduum 1 5 adooque pro prirm apptox irmtione

a/
3 + 9+ Rad1C1. Cumque ¢ 9, 8333 l i t 3, pa

s

tet 6,1 558 4 e. Supponatur jam 6, 1 358 4, 8: habchi
mus Cubum ejus 0008 5389471 1, ac jux ta regulam 3, 0679

_ i ‘ “

0, 000 355324213: e q uatur accuratillime Lateri Cub i

dati, id quod intra hora fpatium a lculo obtinui 6, 1 3579143966 195897,
in ofiodecima li ta jullum. at deficiens in decima-nona. Hs e vero form ula

merito m fg -end:ell rationali, ob ingentem divilorem, non l inemagno labore
um ; cum LaterisQuadrati ex traél io multo facilius procedat, ut expe

rientia multiplex me docuit.

9, [041

concedit, etiaml i max ime delidemri v ideatur : prz l
'

ertim cum in L ibro ima

prefl
'

o non reae fe hdaeat ; idquod impetiros l
i
auh NM pofli r.

rem quinmLateri s 4 + e conficitur ex his nm rlx irc ‘
5 n

'
o 10 4 0 “

54 7 + 1 ro a
’
e

‘

5 4 e rejeé l io e ob parvitatem luam quo
-circa

z. 4 6
‘

atque utrinque addendo
T

4
‘ habeb imus

4 a

4 e e e. Dein utrinque liabducendo,
-

4

4 ‘ l’ zqmb itu
'

r

V r 1 1
M 4 4 cm l i addatur 4. cut 4

4 4 2

vv Radici potellatis 4
’ 6. Quad l i ln

6, all
'

umpta 4 jullo majore ) regula li c l
'

e haberet.
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l igno dill

'

erentiz 6.
.

Unde patebit an li1e1
-ir - e vel e, l i ve an 4 ma

jor vel minor radtce vm alliampta. Ipla autem :

v erl
'

o figno connefiuntur. eademd it “ i n - i

f
,

compertum l i t
fore e, in aflirmatis zquationis membris ney ntut e. e ’

, c
'

.

& c . m negatis affirmentur; fcribanturfail. ligno contrario; li veto lirerit cs

affirmentur in afiirmatis, negentur in negatis. Habemus autem in hoc nollro

ex emplo 10450 loco Relolvenda: 10000, li ve6 unde confiar 4 ~

majorem ja llo alrumptam, ac proinde haberi e : Hinc zquatio fit 1 0450
e + 197 “ woe s . Hoe efi 1° ”10 1 5 0

+ 597 4 : 0 . Adeoque 450 40 1 5 4 597 e e l ive s e - t e e

.l f
" “

f:
cl li l

.

e fit
" J ,

”6 : V

ell , in re l
'

enti calu, e uncle venit radixP
597

PTO

quarl i ta prope verum9,886 . Hoc vero
'

profecundaHypOtheli lub lli tuto,enter

git 4 e x . accuratiflime in ultima

binario jullum lupetans znempe cum
“i i -

i i i : e. Atque boo

etiam,5 Opusmerit,multoulterius verificaripofli t
'

. lubduce
’

ndo

1

fifiaerit e, vel addendo radici Prius inventa , a li t

continuare poll i s. Ce ntrum zquatio przdié la et1
am “eB‘d'

vam habet radicem, M a : 10, 16



Zem . I I. .Sit z 3 17 c a. 350 5 ac ponatura 1 0 . Ex

pm lcripto Regula n

4 4 4 + 3 4 4 e + 3 4 e e + c e e

z._ dc a da e de r

6 2.

6 r

‘

Idell —l 1000 30 0 6 c c :

1700 340 0

+ 540 + 54 1?

35°

- 5 to + 14 e + 1 3 e e + e c e

C um autem habere 5 1o, con llat 4 minorem inflo allumi, ac proinde

6 t +
3
u

e affirmativam ell
‘

e,ac ex 5 10
‘

14 6 1 3 c c lit
1L

34-5529 7 7 , unde z. fit que nimia quidem ell ob late lum
1 ; 0

ptam a ; ideo l
'

upponatnrfecundo 4 1 5, ac pari ratiocinio habeb imus
e

f r —
V i

-

s r - j 6 i i V i l 7l ° i
r 4 8

Qrod fi callulum adhuc tertio rellaurare velis, ufque in v igefimam qui
figumm veto conformem invenies radicem : Paucioribus

,

vero contentas, fcr1

bendo -

‘

t 6 t c e e loco t 6, vel fubtrahendo aut addendo radici prius invents

1
1

ac proinde z.

1 1m
adl

'

copum llatim pervtnietf E quatio veto propol i ta nulla

a/

alia radice exPlicari pote
'

ll, quia Potellas Relolvenda 350 major ell Cubo ex

C ,

E x m p. I I I . Sit E quatio illa quam inRefolutione difii cillimi Prob lematis
A rithm etici adhibet Cba'

gfl
'

m Walbfim , Cap. LXII . A lge6r¢ fuz

ca n V iew Methodo accuratillime quidem allecutus ell . E andemque ex em

plum Methodi line alfert laudatus D . Rapbforz, pag. nempe
80 z ?

1998 14937 x . 5000 2: o . Hacc autem azq uatio

ejus formula: ell, ut lures babear radices Afli rmativas, ac q uoddifii cultatem
ejus augeat, przgran es lunt Coefficientes refpeélu Relolvcndaz datae : 0410
melius autem traéletur, dividatur. ac jux ta notas puncl ationum regulas po

natur + 8 z. ’
1 5 a. (ubi z ell z in e quation e

propol i ta
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prope ller) ac pro, primeHypmhefihabeamus 4 1 . Proinde.+ a 5 c
- 2 7 3 + Q"

— o”Oo

Hoc ell t i
'

5 e + 2 e e ; hinc
V i n

- l
i
t ;

efit i l

i
l l i

z. 1 , 27, unde conllat 1 2, 7 radicem elI
'

e e quationispropol i tz
v ero v1c1nam . Secundo loco l

'

upponatur z. z: 1 1. 7, ac jux ta prz l
'

c
‘
tiptum

Tabellz Porellatum oritur.

6'

r t

464 1 8 193, 532 e 967. 74 4 6 - 1 4

1 6 3870, 640 . 38709, 60 . e 3048,

3222 57, 42. 50749, 2. 1998.

1 89699. 9 + 4 493?

5000,

5296, 1 32 4 + 8 2, = o

Adeoq ue 6 559 : 5296. 1 3z e + 82. 26 : 6,cujus radix ejux ta

g, 4/ i s : 6: 2648, 066 J 6987686. 1 060 22
regulam =

t 82. 26

026 20 1 0 0 0 0 0 0

fit 0 . 000000991 17 ; ac promde e correéla
3. 423

09 5641179448 Quod l i adhuc plates radicis figures delidem ,formentrex c

r - J i
—
u — h - m e

’

(a reas tru ’
- t e‘

-

2

2 6 6 9 8 7 6 8 5,

8 22 26

0, 0 5644179448

3
7440 2 c, unde 4 e z. radix accuratil

'

lima fit
1 2, 7 5644 17944 07440 2 qualem inven it Cl. Wat/136m in loco citato .

Ub i obfervandum, redintegm ionem calculi

(mm4,quas prim correél io live
V

1
3 67 q

uintuplices reddit. qumque
4

etiam commode per Logarithmos eficitur. Altera autem correél lo

mam, etiam duplum C iphmrum numerum adjungit, ut omnino

l
'

eptuplicet prtma ramen plerumque uli bus Arithmetices abnud

Quae '

veto di&a lunt de numero C iphrarum in radice reéle all
'

umptarum, ita

inte i velim,ut cum 4 non nili decima parte dillet avera radice. prima figu

ta e allumatur l i intra centelimam pattern, duae prime li intra millel i

habeanr; qua: deinde jux ta nollram regulam traé latz

Vol. I.
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J
'

M ”l
f t

x
1

1
d
”
4
”

I fixppofe that the lnfinite
Uz.

4 eta }, é c. p i is
"

the Budd of the Power, towhich thisMultinomial

ought to be rais
’

d, or if you will, tis the Index of theRoot, which is to be

exm éted: I lay, That t his Power or
'

Root of the Multinomial is fiach a

Series as I have ufs
’

d.

For the under cf
'

ir, it is orfly neceflZry to confider allrheTetms

by which the fame Power of z. isMultiplied in order thereto, I difhngniflt

two things in leach of thefe T erms; The Product of certain Powers of

the (Quantities. a, b, c, d, a t . TheUnciz (asOngbm d calk
’

em) pre
fix t to thefe Produas. To findall the Produéts belonging to the fame Pow

er ofa . to that Produ&, for Initance, whofe Index is m r (where r may
denote any Integer Number) I divide thefe Products into feveral C laires
thofe which immediatel afier fome certain Power of a (b which all thefe
Products begin) have I call Produfis of the firft C i s; for E x ample,

f ig57 4 6 3 1 IS a Product of the
’

tfirfi C lams, becaufe 6 immediately follows
14

"
thofewhich immediately after fome Power of d have 0, I call Pro

du&s of the fecond C lallis, (0 11
" 3 0 54, is a Produfl of the fecond C lai

i fis ;





https://www.forgottenbooks.com/join




818 . XXI.

( 96 )
L é a a

4

“
2. That theDenbminator of each Coeficient isalwaysa.

3 . That the firfiMember ofeach Numerator, is always a Coefici ent of the

Serien by] 95 850 v iz. the firft Numerator begins with the firfi

Coefiicrent the fecondNumerator with the itcondCoeficient Ia,

on. . 4. T liat in every Member afier the firlh zthe Sum of the E x po

nents of the C apital Letters,
is always equal to the Index of the Power

to which this Member belongs Thus confidering the C oeflicrent

we lhall fee that in everyMember 6 B B. c , 3 c
~A

'A B. «M the

Sum of the E x ponents of the Capital Letters is 4, (where I mull take
norice, that by the Exponent of a Letter. I mean the Number which e x

preifeswhat place it has m t he A lphabet ; thus
.4 is the E xponent

ter D) hence I derive this Rule forfinding the C apital Letters of all the
Members that belong to an Power. Comb ine the Cap

’

ual Letters as often as

you-a n make
'

the Sum of E ts equal to
.the Index of the Power

to which they belong;
5. That22E xponents of the finall Letters. which

are written before e Capitals, exprei
'

s how many Capitals there is in erch
Member. -6 . That theNumericalFigures orUnciz that occurr in thefeMem

bu'

S. exprefitheNumber ofPermutationswhich the Capital Letters of every
Member

hz
re capab le Of:

hm f e DFort M m d t
'

; u 2 = A + B + C

&c. Sub li itute this Series in the riigin andthe o

j
wers 0 this Seri es

in the room of the Powers 2, there will ariié a newSeries; then take the
Coeficientswhich belong to the feveral Powers ofj in this new Series and
make them equal

'

to the cornefponding Co
-eflicients of the Series g h];

i]
3
. &c. andthe Coeficients A,B,C ,D,&c. will be found

’
fuch as I

havedetermined them.

But if any onedefires to be fatisfied, that the Law by which theCoefici

$2
are ibr

lm
’

dy will al

g
ays hold. 13

366“
’

a n to have recourfe to the
arm I ave

°

ven Raj/fig 4 1 1
‘

c Sm ’es to Power, or exuafting
any R001 .of thegrim ; for if they make ufe of it, foi

’iaking fucceii ively the
Powers ofA] B]; Cf , are. they will {be that itmuii ofnecefli ty be
(0 . I might have made the Tfr om : I give here, much more general than it
is; for I might have fuppos

’

d, a z.
”

c z ' - r

by
’h fl iy

fl - fl
, Gre. then all the Powers of the Series A ] B ];

Cy & c. defi ed by the univerfal Indices. mul l have been taken inc
cefli vely ; but th e whowill picare to try this, may eafily do it.

“by means
ofthe Tbeam » for raifingan Infin iteSeries to any Power.

-&c.
ThisTh ere»: may be applied to what

- is a lledt he Reverfion of Series,
fnch as findi the Number from its Logarithm given ; the Sine floor the
Arch theOr inate of an E llipfe from an Area given to be cut fi-

om any point
in the -Ax is : But to make aparticular{Application of it. I

’

ll fuppofewe ha
lf:t
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W hich comes to pats fi'

om hence; becaufe E (by Confiruétion) is let
'

s than
t ; and therefore 3 A E lefs than 3 A ; andper ffomuch as t
dition ofE q will not redrds it. Andwhen it (0 ppens 3 A q 3 A is a

betterDivilor than 3 A q 3 A r, (or even (omewhat lefs than either.)
But becaufe it doth not alw 5 lo happen (though for themofipart it doth)
the Rule doth rather dire& t e other; as which d0th certainly give a Root
lefs than the trueValue,whofeCubemay always be fubfhaé ied from the Non

C ub ick propofed. The Defign being to have futh a Cube as (being fub
ilraéied)may leaveanotherB,tobeordered in like manner for a newApproach .

But, for the mo lt part, 3A qmay be fafely taken for the Divilb r. For tho
’

the Refeltwill then be fomewhat too b ig, yet the E x cefs may be

as to be leafed; or. at letfi, we may thence eafily judgewhat Number
(fomewhat efs than it) may be fafely taken . And if we chance to take it

Ibmewhat too b ig. the Inconvenience will be but

Step will be aNegative. Ofwhich Cafe we {hall
Thusfin Infiance; if the Non-Cube propofed

A c,(whofe Cubick Root is A a .)
8 : r B ; 3

Thisdividedby 3A q = t a. gives 0 . 08333 + 3 too b ig for E . But

thefime dividedby 3 A q + 3A + r u + 6 + r 19, gives 7
'

,

0 0 0 5265 +, 000 1ittle. Or if but by 3A + 3 A = 1 3 + 6 1 8: it

gives 73, 3
2
,

0 . 0 5555 yet too li for the Cube ofA 0 . 06.

z. 06

2;
which is
g
rort of9. And16 n

g

uch

h

flr

fi
rtof it. th

:wemay cl e z . 0 as not too :Or ,w ic

will be found
'

m t too b ig; firr the Culi of a-
Fifibut 8,9989r

l

ii.
mu try

Ifthis firll Step be not nearenough,this Cubefub lh
'

aétedfi-
cm 9. 000000,

leaves a newB 0 . 00 10 88, which divided b 3 A 9 9796,gives
0 . 000084 whichwill be ibmewhat too b ig, tn0t much . (ForE isnow
fo final], as that 3 A B may be fafely negleéted, andE 4much more.) So
that if to z. 0 8, we add theRefult z. 0 800 84will be too b

'

but will be more too little. (Aswill appear if we take the C
of

'

each .) So neither of them,at the fecondStep,givesthe trueRoot wi th
in anUnite in the firtth place ofDecimal parts. g

ut when I lay. taking the
Cub e of each, (which I do that the th ingmay more clearly apprehended)
it is not necell

'

ar

y
that we troub le our [elves W i th thewhole Cube. For, A c

being already fu (tufted, for finding
'B 3 A q E 3 A E q

~ + E c, we
have no more to but whether 3A q :E 3A E q + E e, be greateror
leisthan B, acco aswe take 0 000084, or 0 . 0000 83, for E .

W hich ma
y

conveniently bedone in this manner : Take 3 A E , and
multiply {this y E, (or E b it) (0 have we 3 A E E q . To this add

3A andmulti ly thewho e by E , (fo havewe 3A q E 3A E q + E c,)
too ccwhether t be greateror lefi

'

er than B.
That is, in . the prefent cafe, ifwe take E 0 . 0000 84, and add to this

3, A 6 . 24, then is 6 . 3 A E . This multiplied by
E is 3 A E E g 0 . 000 524. To which if we
add s A z it iS 3 A q + 3 A E + E q

W
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ofProport iomls, infinite in Number between the two Terms of the Ratio;
which infiniteNumberofmean Proportionals is to that infinite Number of the

like and equal Ratiuncnlz between an ether two Terms, as the ithm
ofthe one Ratio is to theLogarithm o the other. Thus if there beweek
between 1 and ro an infinite Scale of mean Pmportionals, whofe N is

rooooo,&c. inW ; between I anda there lhall be 30 102,Get . of fuch

Proportionals, and between I and 3 there will be 477 1 2, &c. of them.

which Numba s therefore are the L
'

thms of theRationes, of r to t o, 1
'

te a, and r ec s; andnot fo propery to be cafledthe l n gafithms of ro,

nity to the faidNumber : Andfeeing that in thel
'

e Continual Proportionals all
meRatiuncula are equals their Sums .“ the wholeRatio will be as the faicl

‘

Momentum is direé i that is, the Logarithm of each Ratio will be as the
Flux ion thereof; W erefore if theRoot of an infinite Powerbe ex traéi ed

out of any Number, the Differ
-
enrich of the f Root from Unity, ib all be

as the Logarithm of that Number. So that Logarithms thus produced, may
be of as many forms as you pleafe to afl

'

ume infinite Indices of the Power

whole Rooe you feek : as if the Index be fu fed 100000, &c. infinitel
tz

‘
,

tit Roots fhall be the Logarithms invented y. the Lord
'm ; but if e

faid Index were 230 258 5, Get . Mr. Bu
‘

gg
’

s Logarithms would immediately
be produced. And ifyou pleafe to flop at any Number of Figures, and nor

to continue them on, itwill fufiice to a lfume an Index of a F
'

re or two

more than your intendedLogarithm is to have, as Mr. Br
'

ggs

I

ii
l

who to

have h is Logarithms true to 1 Places, b continual ex traétion of the Square

Root, at laIl came to have e Root the 140 3.74883p5328tbr power;
will be i ly judged by whofo lhall

Now,tho
’

theNotionofan infinitePowermay feem v mange,andto thoi
'

e
"

thatknowthediflicul ofthe E x traé i ion of theRootsofaighPowerssperlnps
praéticab le ;yet h .t chelpofthat admirab le Inuentionoe J lE-nxm where »

by he determines t e Uncia orNumbers prefix t to theMembers comlnofing
Powers, (onwhich chieflydepends theDatirim ofSerjes) the Infinity of the In

dex contributes to render the E uprefiion much more eafy‘

: For if the Infin ite

lb wer.
to be. refolvedb e put (after Mr. Nam e

’

s .Method) p ; l f. .
-q
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x
4 e

m a z a a 4. a
4

5 a

But if theRatio of4 ro b befu to be dividedinto two into the
tl

find/ b ew icd fll em to the otherTerm b, thm the Sum of the Log:-i
rithms of theft two Rationes be the Logarithm of theRatio of a to b ; and
fii b fhnr

ff
n

gl
fiz. infimd of f a + § 5 the fiidAntlmm

‘

c m,

rithms oft Rationeswill be by the foregoingRule
1 x

3
x 4 9

at
85C. and

t e a.

the Sum whereof—
1

into - &c. will be
m z. 3 z.

’

5 1 . 7

theLogari thm oftheRatio ofa to b, whofe diflierence is x ,andfum «a . Andthis .

Series converges twice as (wife 8 the
the Praéi ice ofmakingLogarithms e
thatwhere x the dili’erence is but the
a

:fufices to feven Places of the Logarithm, andthe {écondStep to twelve e
“

but

After the fame manner, may the D ifference of the (aid two Logarithms
be very aptly ap lied to find the Logarithms ofPrimeNumbers, having the

Logan thms of t two moreNumbers above andb elow them For the diffe

rence of the Ratio of a to i z , andof
i
,
z. to 6, is theRatio ofa b ~ to 5;a. a ,

and the half of that Ratio is that of {/ a b to -

E- z a. or of the G eometrical

Mean to the .Arithmetical. A
'

nd confequently the Logarithm thereofwill be

the halfdifference of the Logarithmsofthoft Rationes, vie .

Of goodDif tch to find the Logarithm of But

yet much more advant
lfgeoufly performedby aRule deri

the foregoing, and beyondwhich rn myOpinion norb i
better can behoped.

Ber the Ratio of a b to fiz z, or
-

fa a + 54 6+ i
- 6 has the difference

of its Terms, f a n — i 4 6 $ 6 5, or the Square offa
— i b i

— x x a

which in the prefent cafe offinding the Logarithms ofPrime N
umbers is al
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1 1 — l 1 - 2 1

workingout the Div ilions i
n each Step, and collecting the Quotes,

W i ll be f0undto agree with our former Series, which is
no Other than an

eafy Coral/477 to Mr. N ewton
’

s general Theorem forformi
ngRam andPa p ers.

x x I x . q

'

of lcfiGeneral of; Omitted.

1 Breviat of Dr. Walli f
’

s two Methods of drawing Tangents ; Ex

tracted by him fi-

om his Con. Sel l . andother Parts of his Al as/mu

ucal Work.

2 M. Hagga i; in hisHer.Ofoll. having givenM Harm theHonour ofIn

venting a Curve equal to a Strai ht Line in the Y ear 16 59 Dr. Walli s here

afferts this Invention to Mr. W
’

M ile Son ofSir Paul M ile), who dif
covered and demon{h ated the E uality of a Pa dded to a Stra ight Line

two Y ears before. The famewasfoon after orherwife Demonftrated by my
Lord Brom kcr, andSir Chri/lopber Wren, in j am and j9d] 1 6 57 and the

Demonfirations infer-ted by Dr. Walli s, in his Tméi: dc Cycloide 16 39, with

a fairRelation of that wholeMatter. Befides, Sir G i rl/bylaw . Wm found a

n, 3, mo. St ht Line equal to that of a cycloide in the Y ear 1 6 58 Y et he freely
co elfesMr.N eile

’

s Invention of aCurve capable ofRcflzfiw im the Y ear be

rrm fm a: 3. The Abbot Gallo]: having. in the Y ear 169 all
'

erted that Mr.

ofcum s.N.214. Gregory andDr. BarrowRole their G eneral Propo rtions concern in

g
the

ii 1694.fbm m
’

an of Cam e: from Mr. Robervdll Dr. Der/idGregory here ully
that A llertion. For Mr. Gregory Publifh

’

d his Book at Padan 1668, and
Dr. Barrow his Loll ies”: Grom mets 1 674, which Mr. Robcrvdl doub tlefs had

a Sight of before he d
’

d (which was nor till Oélabcr yet he never

complain
’

dof any luc Injury done him .

4. Befides that Segment of the 5:0»
?c Figure, firfl obferved by Sir

1 n
Ch g/10pm Wren, and after him by Mr. H gem, and a Trilinear Part of it,

on. An. 1693:which are capable of being G eometrically quered. Dr. Wallis here roduces

from his Traéts dc cyclox
‘

dc, anddc Mom, fome other Portions thereo equally
capab le of (luadrature.

11» p,skid m 5. Dr. Wallis finds among theMathematical W orks of Pub li lh
’

d

fif
’

;
“

I
f at feveral times between the Y ears 1 50 1 and 1 5 10, that the Curve (which is

June 11. now call
’

dthe C laid, was then confider
’

d. But he alk> finds that Bo'villw
was nor the fir who confider

’

d it : For C ardinal Chg/
“

mm , as appears by an

AncientManufcript ofhisW orks (tranfcrib
’

dby $ 8c 1: in the Year 145 1 )
has confider

’

d it fome time before. The Figure indeed (thro
’

the Unskilfii l
nefs

'

of the Tranfcriber) borh in theMS. andthe Bqfil Edition, A . 1 56 5, is

very ill drawn ; but being Correctedaccor
ding to the true Meaning of that

GarM s own W ords, rt evidently reprefcnts the Modern Cj cb id. From

hence
’

tismanifefl, that this Curve was not firfi taken into Confiderarion
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( 1 20 )
N 119. p. 980. W allili i S.T . D. 5m m .rm; t iDeW W W

2. DeM om a' Frafliomm Redablla l e. 3. De Pm
'

d s

Lond. 1668. inQuot e. This

ofq theHyperbola. andoffinding the Sum of the
1m . 2 719. Logarithms is here improved by Dr.Waller; and further E xplicated by the

Authorhimfelfi

-C H .A P. I I .

Trigonometry, S urveying.

“ P W I. Prob . Ob P1458

A : B ) the

or the
“11

41
31? 1? Objebb , are required.
ms. 9. 9.”95°

The Problem hath (i x Cflfif.M A

g: f:
[m

HS E I. If the Station be taken without theTrianglemade by theOh

jeé lts, but in one of the Sides thereofproduced, as at S :find theAngle
A C B ; then in the Triangle A C S. all the Angles and the Side A C

are known, whente
‘

ei ther
’

or
‘
ooth theD illances S A . or S C, may be found.

C45 -2 . If the Station
“

be
‘

i
'

n
‘

one of the Sides of the Triangle, as at S : then

having the threeSides, A C , C B. B A,given, find the Angle C A B then

again
‘

in theT riangle S A B all the An les, and the Side A B. are known,
whence may be found eitherA S, or B. G eometrical] if you make the

le C
‘

A D equal to
‘

the
'

obferved Angle C S B. and raw B S parallel to

D youdetermine the Point ofStation S.

£ 47523 If the threeObjeéts lie in a right L ine as A C D (fuppofe it done).
and that aC irclepfilh h through the Station S, and the two E Xteriour Objeé ls
A ,B : then is theAn leABD, equal to theObfervedAn leASC (by 2
as Infi fl‘in

‘

g
‘

on thefame Arch A D : And the Angle EA D in like manner

equal to the obfervedAngle C S B : By this means the point D is determined.

JoyuD C, and roduce the fame. then a C ircle pafli ng through the Po ints
A, B, D, int

.

e&sD C , producedat S. the place
‘

of Station.

In theTriangle A BD, all the Angles and the Side .

‘

AB, are

known, whence may be foundtheS ide A D .

Then in theTriangle C AD, the two Sides C A, and AD, are known.

and their containedAngle C A D is known ; whence may be found the A n

gles
'

C D A . and
‘
A C D, the Complement to a Sernicircle is

gle S C A in which Tri le the Angles are now all known. and the Side
A C whencemay be foun eitherof theDifiances SC, or SA .



( 1 2 1 )
M5 4. If the Smtiofl lwe without theTriangle made by

Sum of the Angles Obfervedis lel
'

s than fourRrghtAngles.
is the fime as in the lafiCAjE, and the Calculation likewife ;
mull:make oneOperation more,having the three Sides A C ,

byfind the Angle C A B,which add to the AngleB AD, then you have the
two Sides, A C. being one of theDifiancs , andA D, (foundas in the
former C42) with their contained Angle C A D given. to find the Angles
CD A , and A C D, the Complement whereof to a Semicircle is the Angle
S C A : Now in the Triangle SC A, the Angle at C being found, andat S
obferved, and

'

ven by Su tion, the Other at A is likewife known, as be
ing the Comp ement of two firmer to a Semicircle, and the Side A C

given hence the Difiances C S, or A S, may be found.

(345 5. If the Place of Station be at fome Point within the Plain of the
Triangle, made by the three Objeas. the Com and Calcula tor: is the
fame as in the h it, li ving only that infieldOf the obfervedAngle A SC , the

Angle A BD is equal to the Complement thereof to aSemicircle, to wit, it
is ual to the Angle A SD ; both of them infifiing on the fame Arch A D
An in like manner the A le B AD is equal to the Angle D S B, which is
the Complement of the o

t

lfiervedC S B and in this C4]? the Sum of the

three A les obferved, is eq ual to fourRight Angles.

In th e three latter Cafe}: no ufe ismade of theAngle obferved between the

two Objeé ts, as A andB, that are made theBale- line of the Conflmflion ; yet

the fame is of ready ufe for finding the thirdDifiance or lafiSide fought as

in theTriangle SA B. there is given theDillanceA B, its oppofi te Angle equal
to the Sum of the two obfervedAngles, andthe Angle SA B attained, as in

fourth Orfe: Hence the thirdSide, or laflDifiance S B, may be found.

may be nOted, that the three Angles C A S, A S B,S B C . are

together eq ual to the Angle A C B for the two Angles C S B and C B S

are ual to E C B, as being the Co lement of SC E to twoRi ghtAnglcs;
andt e like in the Triangle on the ot er Side. E rgo, &c .

the three O bjeé ls be A ,B,C , and the Station at S, as before, it

according to the former Con/imam , that the Points C andD

together, andfo a r
'

ht L ine joyning them, {hall be produced

in fuch Cajé t C ircle may be conceived to pals t

at S, andany two of the Objeél s, as through B
wherein making the Angle D B C equal to the obfervedAngle A S C , and

B C D eq ual to the Complement to 1 80 deg. of both the ObfervedAngles
in D S B ; thereby the Po lDt D isdetermined, through which, andthePomts

C , B, the C ircle is to be defcribed, and joyning D A, (produced when

need requireth) where it interfefis the C ircle, as at S, is the Place of Sta

tion fought .

ThisProblem ma be of ufe for the dueSituation of Sands andRocks,
that are within fig t of 1 cc Places upon Land, whofe D illances

known ; or for Cborogmpb ical vfes, & c. efpecially now there is aM
obfcrving Angles nicely accurate by the A idof aTelefcope.

Vol. I . II. The

Fig . 6 1.
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c of an Number, in tlre Tnangles

°

a o t h e r,
ith the ide a a afl

'

um
’

dtheSides a 7, air, a 0,u ,

T le 7 n o, the Angle y e t, with the L
a ),.1 being known, the Ang es -o 7, e y e, with the Side o g, will
known : Then as for the refiof theW ork, the T le BCD having all ies
Sides andA ngles known. andthe Angles B F C, B F being equal to the
found

stall ion) has been already firewn above byMr. Colors, as to all its C453.
But it mufihere be noted, that if the Sum of the obferved es BA E,

AB D , is 1 80 deg. then A B, andE D, cannot meet, beeaufe ey
mild, and conf nearly the given Solution cannot take place ; for
l bn I here fu joyn another.

Another SolutionJ Upon B C defcri be aSegment B A C, ofaC ircle,fo that
theAngle of theSegmentmay be eq ual to the Obl

'

ervedAngle Ba. 7 , (which is
fhewn 33. 3. E .) andupon C D defcrib e aSegment C E D,ofaC ircle, capab le
of an An le eq ual to the obfenred C E D ; from C draw the Diameters of
thefeC ir C G ,C H ; then upon C G defcribe aSegment of aC ircleG FC,
capab le of an Angle equal to the obfervedAgf

le A B C ; likewife upon C H,

defcribe a C ircle
’

s Segment C FH, capab le an Angle equal to the obferved
A

fi
e C A E : fuppofe F the common Seéi ion of the two hf! G itels H F C,

G C ; joyn PH, cutting the C ircle H E C in E ; joyn alfo F G ,

the C ircle G A C in A : I fay, that A, E , are the Points required.

Demorgflreea For the A le B A C is B by W e”
Segment ; alfo the Angles C E C A G , are right, becaufe each ex i lls in a
Semicircle : Therefore a C ircle defcribedupon C F, as aDiameter, will

’

E , A, therefore the Ang e c a n C F E c an (by
to the ObfervedAngle y a s. In like manner the Angle C E

If the Stations A, E , fall in a right Line with the Point C ; the Lines

G A, H E , being parallel. cannot meet ; but in this Cafe the Problem is in

determ inate, ami capab le of infinite Solutions. For, as before, upon C G ,

e ent of a C ircle capab le of the obferved 7 s a, and

n C H, leribe a Segment capable of the obfer'ved 7 a a then

ugh C draw a Line any way, cutting the C ircles in thefe Points '

will anfwer the Qreftion .

BA E , A B D, D E F , caregivers, to

andcon/Eqneml] the Lengths of the Line: A B, A C, A E, E D, E F .

UpOnB C (by 33. 3. E .) defcribe aSegment of aC ircle,that
may contain an Angle equal to the obfervedA e BA C, then from C draw

theChordCM. or a Line cutting theC irclein firthat the Angle B
C Ma

may beequal to the Supplement of the Ob
l

l

i
ervedAngle BA E, i. e.mRefidue
2 to



( 1 24 )
to 1 80 deg. In like manner on D F defcribe a t ot

'

aC

ble of an Angle equal m
°

the obferved D E F, and m D draw

DN, (0 that the Angle FD N may be equal to the Supplement of the oh

fervedAngle A E F joyn MN, cutting the two C ircles in A,

A, E , are the two Points req uired.

W ‘ifl’h] Joyn A B, A C, E D,E F, then is the AngleMA B
B CM, (b 2. I 3. E .) Supplement of the obferved le B A E , by Co».

M ich ; t erefbre the confiruékd B A E, is eq to that which was

obferv
’

d. A lfo the Angle BA C , Segment, is, by Conll
'

ruétion of

the Segment, equal to the obfervedAngle B A C . In like manner the con »

firuEtedAngles A E F,andD E F, are eq ual to the Correfpondent obferved
‘

Angles A E P, D E F therefore A, E , are the Points requn
-

cd.

Calcnhc iom] In the Triangle B CM, the Angle B CM, Su lement

of B A E ) andAngle BMC, B A C) are given, with the Si B C

thenceM C may be found; in like mannerDN, in the Triangle D N F,
may be found. But the Angle M C D B C D — B C M) is known,
with its Legs MC ,C D, therefore its BareMD,andA leMD C ,may be

known . Therefore the Ann DN C: C D F — C M — E D N) is

known, with its LegsMD,D N ; thenceM N, with the AnglesDMN,

D
.

N M, will be known . Then the A le C MA (= DMC+D MN)
is known, with the AngleMA C (z A B B A C ) andM C , befbre

found therefore M A, and A C, will be known. In like manner in the

Triangle E D N, the les E ,N, with the Side D N, being known, the
Sides E N, E D, will be own ; therefore A E N — MA — E N)
is known. A lfo in the Triangle A B C, the Angle A, with its Sides B C,
C A, being known, the Side A B wil l be known, with the Angle B C A
fo in the T le E F D, the Angle E , with the Sides E D, D

known, E F w
'

be found, with the Angle E D F . Lallzly, in the

A C D, the Angle A C D (z B C D - E C A) with its Legs A
being known, the Side A D will be known and in like manner E C, in .

the Triangle E D C .

JVm , That in this Problem, as alfo in the firfiandfecond, if the two Sta

tions fill in a right Line with either of the
'

ven Objeéts, the Law of A

or E being a C i rcle, the particular Point A or E cannot be determined

from the T g iven.

A s to the ot er Cafe: of this third Problem, wherein A and E may fh ift

Places, i . a. only D,F,E , may be v ifi andonly A,B,C , at E ; or

wherein B,D,E ,may be vifible at A, andonly C ,P,A, at E orwherein
A may be on one fide of the Quadrilateral, and E on the other ; or one

of the Stations within theQuadrilateral, and the Other without it I pre
h

pg
r

é
ns that the some," will esfily direct himfelf; by what has been already

at

TheSolution of this thirdProhkm is general, and the pre
cedent. Forfi

ap
ol

'

e C ,D, the lim e Point in the lafiF igure, andit gives the
Solution of the 0nd .ohlen ; but if B,C ,be fuppofedthe fame Pomtswith

l
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and Applotments of Lands, between Neighbour and Ne

'

bhour, after the
{M M Of the N i le ; W t h, we are told, Vt the firfOriginal to Geo
m andm

g
rg Abfolute Neceffity and fe having introduced thefe,

as gelight and iverfron introducedAlfronwg amongfl: the Chaldem .

And this brings me to another Ob jection, which may be made againfi the
Infiance before laidddwn : It may be firid,That certainly theSurveyorwhich
B ernployedwas very igl

r

zpl
rant, whowould chufe to judge of the L ine PQ

rather by its Bearing, by determining the Point Q by meafuring h
'
om

H and G . TO this I anfwer, W hat if both the Points H andG were va

nifhed li nce the Down Sum/e] was taken ! W hat if the whole Face of the
Country were five onl the Point P, and the Line PQ? How
fhall the Surveyor t en judge of

y
the L ine PQ, but by its Bearing ? That

this is no ex uavagant Suppofition, we have an E xam it in wi g”:
mentioned, where the N i le lays all flat before it, and O uniform ly covers all
with Mud, that there is no D iffina ion. In fuch a Cafe yourBearingmull
certainly help you out, there is no otherW ay.

But I anfwer, fecondly, To fit that the Surveyor might have determined
the PointQ by Admeafurement

'

Om G andH, or any Other adjoy no

tedPoints, as from F, K, I, the.

’

Tis very true ; but then
’

tis agai

m

iifiour

M b ». I am upon fh ewing an E rror that arifes fi'om judging of the
Line P Qby mag netickBon ing ; and to tell me that this might be avoided
by anotherW ay, rs to fay nothing. I my felf ib ewhow it may be avoided,
by allowing for the Variation ; but fi ill it is an E rror till it be avoided.

But, thirdly, if B
’

s Surveyordo nOt allow for theVariation of theNeedle,
he will never ex aétl determ ine even thePoints G ,F,H,K,do. or any Other
Points in the Plat ; ut infiead thereof, will falle n the Points g, h,f,A,
From what has been laiddown, we may fee the abfolute Necefli ty Of al

lowing for the Variation Of theMagnet, in comparing oldSurveys with new

ones for want of which, great Difputes may arife between neighbouri

Proprietors of Lands : Andi t were to be wifhed, that our honourable an

learned Judg
e would take this Matter into their Confideration, whenever

any Bul i ne of this Kind comes before them.

IV . I have invented a Level with aTube, with G laffes and a Thread, A on Lm r;

hanging between four Points, with a W ei ht in a Box fo contrived, that alffi
‘

fifif
s foon as the Infirument is fet down, youhave your Point of. Horizon with p. mat .

a great deal of E x a&nef.i . I am making another, which playeth on one fleel An“ “78°

Point, {landing on

1

V . An Aream : of a Bookm i md; via . The Art Of Levelling ; by M mm .

C H A P.
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a . W hat is rbc

others, other Colours ?

of any fort oq r q a r may be changed by

produ

7. W hether the Competent Colarm of eachMix tureb e really Cha nged or b e

when from thatMix ture m ions Colours are produced again

from
rency
The

hem ;
contradiét me, ifany fuch

Defca ive’ it

Theory, they mull render all ObjefiionsInvalid

IV . I I(l e e tame x traordinariaHyporhefis,que Dioptricz firndarnentaever fzrfzg
‘f
r
fim

tit,prax efq ue hafienus infiitutas inutilesreddit, toranititurilloE x perimentoPrif”P,by R. P.

matis C ryi lallin i, ub i Radii per fora
‘

men fenellrz intra obfcurum Cub iculum {fig
ingrefli, ac delude in Parietem imwél i, ant in charta recepti, non in rotun

durn conformati,ut a . Narrator»,adRegulasRefiafiionum receptas,attendenti.
in“ A“ 157“

ex peétandum v idebatur, fed inOblongarn figuram ex renfiapparuerunt Unde

con clufit, Oblongam ejufmodi figuram ex eo ell
'

e, quodnonnulliRadi;m inus,
nonnull i magisRefringerentur.

Sedm ih i q uidem v idetur jux ta communes 8c receptasDioptricz Legerfigu

rz n i llam, non Rotundam, fedOb longem effe oportere. Cum enimRadii
V ol. I. T ex
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men 13a Once, mihi q uidem videtur quadrarc

arm vulgaribus 8: rec tis Refi'

aétionum Regulis. Nam, ut modo c ilendi,
Radii Solares qui acce enter 8: Convergentes laciunt Angulum 30 min . E

dientes deinde etiam poll Indivifib ile Foramen, D ivergunt in
’

Angulum (Er
r

:
mm trium Graduum . Qrapropter non min im, fiill iRadii, lrgillatim im.

p
'

tee in alterum Prifma, perex iguo itemapertum Foramine, ine qualiter

I ingantur, cum fit inasqualis illorum Inclrnatio. Neq ue refert, quod illi
Radii attollantur ant deprimantnr per converfionem primi Prifmatis, manente
immom fecundo Priiinate, (quod tamen in omni cafu fieri non potell) vel

quod manerrte primo Immob ili, fecundum moveatnr, ut fncceil i ve Radios
Color-arcs totius Imaginis ex cipiat, 8: per proprium Foramen tranfmittat ; utrol

libet enim modo necefl
'

e ell Radios lllos ex tremos, hoc ell , Rubrum 8c V ic
'

laoenm, incidere in fecundam Prifina fub ine quali Angulo, adeoque eorun
dum Refiaé l ionem elfe ine qualem ut V iolaceorum l i t major.
Cum igiturmanifefla caula a pa

reat Ob longz ejufrnodi Figure Radiorum,

caniaque rlla ex i firnatura R fiionis oriatur non videturnecelre recurrere
Hypot efin, ant admittere diverfam lilam Radiorum Frangib ili

deinde ex cogitavit de Coloriém, illudquidem egregie confe nitur ex

pre cedente Hyporheli ; veruntamen nonnullas 8c ipfum patitur diiii cultates.
Nam quodait, nullum C olorem, fed potins Candorem apparere, ub i omnes

ornninm Colomm Radii promifcue conflrnduntur, id vero non v idetur con

forme omnibus t rromenis. C erte q use V ariationcs cemuntur in permiflio

tn:diverforum corporum, diverfis Coloribus imbutorum, ezdem omn ino oh

fervantur in permill ione diverforum Radiorum diverfis item Coloribus imbu
torum : Atque optime ipfe

advertir, quod quemadmodum ex Flavo Catru

leo corpore ex furgit V rridis Color; rta ex F lavo C azruleo
'

Radio V iridis
item Color efieitur. Qrarefiomnes omnium Colorum Radii

.

l imul confun
deten tnr, necefl

'

e eifet in illaHyporhefi, ut illeColor appareret,qui revere ap
paret in perm ifl ione omnium Pigmentornmr Atqui fiiil a, ho

'

c ell,Rubrum
fimul 8: F lavum una cum C sernleo 8: Purpureo aliif ue omnibus, i i q uas fint,
conterantur 8: confundantur, non jam Candidus, f Obfcurus 8c Satur Color

ex furget . E rgo
'

fimilisColor appareret in a ine Ordinario, quodconllafet

ex aggregatione omnium Co lorum .

Pra tt-ea nih il primo afpefiu msg
'

m Ingeniofum magifque aptum videtur;

q uam quod ait C irca E x perimentum Acutifiirni quo
'

du
’

o diverfi
L iquores, quorum alterRubens, alte

'

r C e ruleus, uterque figillatim Pelluci

dns, fimul permlx ti, Opaci evadunt . Id autem ait C larifiimusMouroum ex

eo oriri, q uod
'unus q uor folos Rubeos narus {it tranfmitte

'

re, alter vero

i b los Flavos ; unde perm il l i nullos tranfmittent.
‘ ‘

Hoc; inquarn, videtur fla
tirn valde Oppofitrun nihilominus tamen ex cc conficeretur, quodfim ilisopa
c itas fieret in permi ll ione quorumcunque Liquorum qui ciTent diverli Coloris;

q uod tamea verum non efl .

z . Refraétiones a diverfa parte Prifmatis quantum poteil Ine quales flatuit,
R . P. B irdi es, cum tamen ego turn in E x perimentis, tum in Calculo de E x

Mn Newton,

p erimentrs rflrs u nto, E quities adhibuerrm. Si autem A B C, Prifinatis Se ling$ 233.
H “ T a Cl io
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Quodautem non aliunde Oblongentur lnpetius mon llravi 8: ut omnis

firmme confirmarem, adjeci E . M m illud quod jam nomine Crud: pal
l im infignitur : de cujus con ition ibus cum R. P. dub itaverit, placuit 1am
efignare Schemate

. Sit B C AnteriorTabula. cui PrilmaA, immediate pre

figitur, fitque D E AlteraTabula, quali 1 2. pedibus ab inde dillans, cui fufq

figitur alterum Prilina F . Tabule autem ad x 8: y, ita per
-foremnr, ut ali

quantulum Lucis ab anteriori Prifmate Refi-

aCte trajrci poll i t per utrumque
Foramen adSecundum Prilina, inq ne co denuo Refiingi . am Prilma ante

rius circa Ax em reciproco motu convertatur, 8: Colores in abulam Folleri

orem D E procidentes, per v ices attollentur ac deprimentur. coque pacto ali

us atque alius Color luccell i ve pro arb itrio trajici porell per Forarnen ejus y,
adPoll erius Prilma, dum ce t

'

errColores in Tabulam impingunt : E t videb rs.

Radios diverli s Coloribus preditos diverfam pati Refractionem in illo po lle
tiori Prifmate. ex ea quod addiverla loca parietis vel cujulvis ob llaculi G H,

pedibus aliquot ulterius remoti, allabentur puta V iolacei Radii adH, Rubri
adG , Intermedii ad loca intermedia : 8: tamtu pr0pter determinaram Po

l i tionem forarn inum uccello ell ut Similis li t IncidentiaRadiorum cnjulqueCo
loris per utrumque trajecti. A tque ita ex menfura conllat Radios,diverlis Co
loribus alfectos, habere diverlas LegesRefiactionum
Sed lufpicor nnde addu

ctus l i t R. P. in dub itationem ; nempe v idetur

localfe Primum Prifma A. poll Tabulam B C , atq ue ita convertendo circa

Ax em, verilimile ell I nclinationem Radiorum qui interjacent Foraminaprop
ter IntermediamRefractionem fuill

'

e mutatam . A t, ex delcriptione prius ex

poli ta, debuit Tabula - illa collocari poll Prifma, ut Radii inter Foramina in

directum iacerent, q uemadmodum, ex verb is, I tooktwo Boards andpaced one

4 them do]? behind the Prifm at theWindow, conllare potell . E t '

ulus E x po

rimenti idem innuit.

E x abundanti placet ob lervare. quod in hoc E x perimento Colorata Lnx o
b

Refiactionem Secundi Prilrnatis longe minus dilfunditur ac divaricat, quam

cum Alba ex ill it, adeo nt Imago adG , vel H, fit pene C ircularis ; pre lertim

l i
'

Prifmata l latuantur parallela, 8: in contrario l i tu Angulorum, prout in

St hernate delignantur. (luinetiam, fipre teres diameter foraminisy, ade quet

Latitudinem Colorum. nulla erit ejuldem Colorate lucis in Longum dillulio ;

fedImago. que a quopia
m Colore adG , vel H, eflingitur, (poli tis C ircula

ri bus foraminib us, 8:Refraél ione pollerioris Prilmatis nonmajorr quam prio

l
’
n, Radiilque ad ob llaculnm quam prox ime perpendicularibus) erit plane C i

cnlaris. Id quod arguit di llirlionem. de q ua lupra egimns, non ex contagione

vel cont inuitate materie undulantis ant celerrirne ma te vel limilibus caufis

ortam ell
-

e, ledex certaRefi
'

a&ionum cujulque G eneris Radiorum Lege. Cur

autem Ima o illa in uno caln fit C ircularis, 8: in aliis nonnihil Oblongata,

8: quom o diffirfio lucis in Longitudinern in quolibet cafu pro ar
b itrio mi

nui polli t, aG eometris
determinandum, 8: cum ex perientia confen ndum, te

l in no .

l
l
’ollquam proprietates Lucis h

is 8: l imilibus E x perimentis latis ex plorate

firerint. fpeé landoRadios tanquam ejus li ve collaterales l ive luccell i vas partes,

de quibus ex perti lnmu
s per independentiam ab invicem dlfllnfie ;
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‘
HypOthel

'

es ex inde dijudicande lunt, 8: que non poll
'

unt

Sed leviliimi negotii ell accommodate Hypothel
'

es adhanc Doélrinam. Nam

l i quis Hypothclin Cartelianam defiendere velit, dicendnm ell, G lobulos t ile

in uales vel elliones G lobulorum elfe alias aliis fortiores, 8: inde diverli

m eReliangibiles, 8: aptas ad ex citandam lenfationem diverl
'

orum Colorum.

E t fic jux ta Hy thel in C l. 1 1i dicendurn ell, Undulationes E ther-is

elfe aliasmajores ive cralliores aliis. Atque ita in ce teris. He c enim vide

tur elfe lumme necell
'

aria Lex 8c. Conditio Hypothel ium, in q uibus naturalia

corpora nuntur conllare ex quarnplurimis corpufculis acervatim contex tis,ut

adiver rs
'

Lucentium corpulculis. vel ejuldem corpulculidiverli s partibusép
rout

fMoru. Figura, Mole, ant aliis (h ralitatibus differunt) ine quals pre tones,

modones aut mota corpul
'

cula per fE thera quaquaverfum trajrciantur. ex qui

bus confufemillis. Lux conllrtui fupponetur. E t nihil durius elli: pctell in
ill is

‘

Hypothel ibus quamcontraria luppoli tio.

Ex .A
'

pertura li ve D ilatatione Lucis in polleriori facie Prilinatis, quam
R. P. dix it

'

elfe veluri Foramen, lufiicit, quoderror non emerget lenli b ilis. li
modo aliquis emergeret. Quod l i Calculus jux ta ob lervationes pre cile inca
tur, error erit nullus. Nam diametro lioraminis a Lon itudine Imaginis lub

duel a, rellab it Lon itudo q uam Imago habet
-

er, li mofo foramen ante Prilma

ell
'

et indivifib ile, icfirue non obllante pre fata Lucis dilatatione in lleriori

ficie Prilinatis; ut facile ollenditur. Deinde ex data illa Lo itu e Ima

ginis. ac di llantia a foramine indivil ib ili, ut 8: pofitione 8: orrna Prilma

t is,
"

8: ad id inclinatione. Incidenti um Radiorum. ac angulo. quem Refiaél i
Radii ad.mediurn im

ag
inis tendentes. mm a centro Solis incidentibus con ll i

tuunt. cattera omn ia eterm inantur. E t q ue determ inantRefraél iones 8: P0
l i tionesRadiorum, lulliciu

'

nt adCalculum
'

ill arum Refraél ionum rite inenn

diam . Sedres.non tanti elfe v ideturnt moram inferat .

QuodR. P. Dotl rinam nollram Hy thelin vocaverit. non aliunde faé
'

tum

elfe credo, quamquod vocabulnm uliifpavit quod primum occurrit l iqui

dem mos obtinui t ut quicquid ex ponitur
'

in Philofo hia dicatur Hyporhelis.

E t ego lanenon alio Conli lio vocabulum i llua reprehendi, q uam ut ne inva

lelceret appellatio‘
ue reél e Philofiaphantibuspre judicio ell

'

e poll
'

et.

To
.

tbe Sa l i sfl g. Ornnino mildlatisfecit novillima relponfio, aD . Newton ad meas In

gill
“

flips? llantias data. Novillimus Scr‘upulus,
’

qui mihi b e rchat circa Em bnentm
’

N. at. p. -5: Crncrlt, p eni tus fuit ex em ptus. A tque nunc plane ex Figura ipfi
M “71

q uodnon intellex eramante. E x perimentum peraélum cum fuerit

n il habeo quod in todeliderem amplius.

Corri dor V . The Confideraiion on my Theories confill in alcrib in an Hy theli s
t ion: up : this
“m y ; 5,

tome, which is not m ine; in A iEn ing an Hyporhel is,whic as to t e prin

gl
ow?

“ byMr. ci al Parts, is not again ll me ; in G aming the greatell part of my D ilcourfe.
. g

’

gggf
”N“ 88‘

ex heatedb that Hyporhel i s ; and in Deny ing lome things, the truth of
il ov. An. “71 . whic would ve appear

’

d by an E x rimental E x amination .

Of thelcparticulars I fhail dilcour e in order. Andfirfl of the Hypothe
l i s. ,

which rs alcribedto me in theleW ords : Ba t thitfirjl
L

'

gbt isa Batty, andthat 44m pgCt10e orDegree:
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makeW hite. For Inlh nce, If Redalone be fir-fl tranfmittcd tothe Pa at

the Place ofConcourfe, andthen the otherColoursb e let fall on thatR the

Qrefiionwill

of itfelf,
without any new unequal Irnprefli ons,depart into a great Variety of Motions

regu larly unequal. And after this he mull further tell me, why all O b je€ts
a pear not of the fameColour; that is, why theirC olours in the A ir, where

theRays that convey them every wa are confufedly m ix t, do not aflimilate
one another, andbecome unifb rm ore they arr ive at the Speaats r

’

sEye ?

But if there be yet anydoub ting,
’

tis better to put theE v ent on furtherC ir

cumfiances of the E x periment,than to acquiefce in the Pollib ility ofany hypo
thetical E x plications. As for Infiance, by tryingwhat will be theApparition
of theft Colours in a very quickConfecution of one another. Andthismay be
eafily performedby the rapidG yration of aW heelwith many Spokes orC
in its Perimeter, whofe Interfl ices andThickneffes may be equal, andofg
a Largenefs, that. if theW heel be int edb etween the Prifm and thewhite
Concourfe of the Colours, one half the Colours may b e interc ted b a

Spoke or Cogg, and the Other half pafs through an Interltice. T eW eel

be
'

in thisFofiure, on may firfiturn it flow] about, to fee all theColours
fall

u

igccefli vely on thezincPlace of thePaper, hel at their

and if you then accelerate its G yration, until the Confecurion of thole CO
lours be (0 quick, that you cannot difii ilh them feverally, the refulting
Colourwill be aW hitenefs perfefily like t t, which an unrefiaétedBeam of
Light ex hib its, when in like manner fuccefli vel interrupted by the Spokes or
Coggs of that circulatingW heel. Andthat t W hitenefs is produced by a

fucceli ive Intermix ture of the Colours, without their being all imi lated, or
reducedto any Uniformity, is certain] beyondall doub t, unlels Things that

cx iii not at the fame time may nOtwithfianding aft on one another.

There are

y
et other C ircumfiances, by which the T ruth might have been

decided; as y viewing thewhiteConcourfe of the Colours through another
Prifm placedclofe to the Eye, by whofe Refi

'

aétion that W hitenelsmay ap
pear transformed into Colours : A nd then, to ex amine theirO rigin, if
an A Rant intercept any of theColours at the Lens before theirArrival at the
W hitenels, the fame Colours will vanilh h'om amongfl:thoft, into which that
W hitenefs is convertedby the fecondPrifin . Now, if theRays which difap
pear be the famewith thofe that are intercepted, then it mull be acknowled

god, that the fecondPrifrn makes no newColours in any Rays, which were
.nor in them before theirConcourfe at the Paper. W hich is a plain Indication,
that theRa

y:
of (even !Colours remain diftinét fi-

emone anotherin theW hite
.nels, andt t from theirpreviousDifpofitions are derivedtheColours,of the
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la

g
appear W hite, as well as when they all gave Light. I even doubt,

w her the lightefl Place of the Y ellowColourmay not all alone produce
and I mean to try it at the firil C onveniency ; for thisThought

never came into myMind but jull now. Mean time'

on may fee, that if
thefe E x perimentsdo fucceed, it can no more be laid, t all the Colours are
neceii

'

ary to compoundW hite, and that
’

tis very probable. that all the tell:are
nothing but Degrees of Y ellow andBlue, more or lefi charged.

a . It feems to me, that N . takes an improperW ay of ex am ining the Na 5,
ture of Colours,whilll he proceeds upon communding thol

'

e that are already
Mr

. Newton

compounded. Perhaps he would (boner fir

i

n

g?
himfelf by refolv

'

Lightmyfifms‘

into C olours. as fir asmay be done by Art, then by ex amining e Pro

pert ies o
f tholi:Colours a rt, andafterwards by trying theE li

'

eé ls of re-con

]oin ing two ormore, or of thoft ; andlall l

‘y
, by feparating them again, to

ex amine what C that Re- conjunftion adwron ht in . them. I have .

formerly fhew
’

d, T t all Colours cannot practically deriv
’

d out of the
Y ellow and Blue, and con q uently that thofie Hyporhefes are groundlefs
which imply they may . If you ask what Colours cannot b e derived out

of Y ellow and Blue ! I anfwer, None of thofe which I defined to -be Ori
and if he can fhew by E x periment how they may, I will acknowflzimy (elf in an Error. Nor is it calier to Frame an Hypodrefis by allu

ming only two original Colours, rather than an indefinite Variety ; unlefs it
be eafier to fuppofe that there are but two F igures, Sizes, and Degrees of/
Velocity orForce of the E thereal Co ul

'

cles or Pulfes, rather than an imfinite Variety ; which certainly woul be a harfh Suppofition No

at the indefin ite V ariety of W aves of the Sea, or of Sands on the
Shore ; but,were they all but two Sizes, it wouldbe a very puzzlingPhe no

- u

menon. AndI
“

fhouldthink it as unaccountab le, if the (everal Parts or Cor
ofwhich a fhining Body confills,which mull be fuppofedof various
Sizes andMotions, lh ould im refsbut two Sorts of Motion on the
E thereal Medium, or any ot erway beget but two Sorts of Rays.

But to ex amine how Colours may be cx plain
’

d hypothetically, is befides my
purpofe. I never intended to ib ew wherein conhfis the Nature andD iffe

rence of C h lorars,but only to fhew, that defatl
'
a th are original and immu

tab leQralities of theRays which ex hib it them an to leave it to Others to

exm by mechanical Hypothefes, the Nature andD ifference of theftQua
litres;which I take to be no difficultMatter. But Iwouldnot be underflood,
as if theirDifl

'

erence confili ed in the def ers»:Refrmgibilig of thoft Rays; for
that ref erent Rq

‘iwxgrbiliq conduces to their Produé’tron no otherwife, than by
feparating

theRays whofe Qralities they are. W hence it is, That the lime

Rays ex ibit the fame Colours when f
e

parated by any other Means ; as by .

their -dtf ermt q ex ibélir], aQral ity not yet dif
‘

courfed of.

In the nex t Particular, whereM would th ew, that it is not necefl
'

ary to

mix all Colours for the Production of W hite ; the Mixture of Y ellow”
G reen and Blue, without Red and V iolet, which he propounds for .

that E nd, will not produce W hite, but G reen ; and the br

ig
l

é
tefi

'

Part :

of the. Y ellow will afford no other Colour but Y ellow, if E x peri t

menu
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q. Whitenefs, in allRefpeas like that of the Sun

’

s immediate Light, and
of all the ufual Objeé is of our Senfes, cannot be cornpoundedof two Simple
C olours alone : For fuch a Compofition mull be made by Rays that have
only two Degrees of Refr-an

g
ibili , by Dee , and 3 ; and therefore it

cannot be like that of the Sun 5 Lig t, by Prop. 1 ; nor, for the fame Rea
fon, like that of ordinary white Objefis.

5. W hitenels, in allRefpefis like that of the Sun
’

s immediate L
'

ht, can

not be compounded of Simple Colours, without an indefinite ariety of
them : For to fuch a Compofition there are req uifite Rays enduedwith all

the indefinite Degrees of Refrangib ility, by Prop. 1 And thofi infer as
many Simple Colours, by Def. 1, and 3. and Pro a, and 3.
To make thefe a little plainer, I have added alfo e Propojr

'

rr
'

om that follow.

6 . The Rays of Light do not aét on one another in pailing thro h the
fame M edan». This appears by feveral former Pafl

'

ages, and is capa le of

7. The Rays of Light fulfer not any Change of theirQralitiea from
Refiaétion.

8 . Nor afterwards from the adjacent quietMedium. Thefe two Propofi
tions are manifefi defirth in homo cal L ight, whofe Colour and Refran

gibility is not at all changeab le, cit er by Refraél ion, or by the Contermi

nation of a niet Medium. And as for heterogeneal L ight, it is but an

Aggregate o feveral Sorts of homogeneal Light ; no one Sort of which

fuffcrs any more Alteration than if it were alone, becaufe the Rays aft nor
on one another, by Pr

op. 6 . and therefore the Aggregate can fuffer none.

Thefe two Propolrtions alfo might be further proved apart by E x periments,
too long to be here defcribed.

9. There can no homogeneal Colours b e educedout of L ight by Refrac
tion, which were not comm ix t in it before ; becaufe by Prop. 7 and 8, Re
fi'

aéi ion chan eth not the Qualities of the Rays, but on ly feparates thofe

which have chverfe Qualities, by means of the different Refrangib i]
ro . The Sun

’

s L ight is an Aggregate of an indefinite Variety of

neal Colours ; by Prop. 1, 3, and 9. And hence it is, that I call

neal Colours alfo primitive or original.

V II . r. I doubt not of what Mr. N e uron affirms; andhavemy felffome An im lwrfions

times in l ike C ircumfiances ob ferved the like D ifference between the Length2
"f

andBreadth of the colouredSpeflrm ; but neverfoundit fo when the Sky was r5. by Mr
,

clear andfree from C louds, near the Sun : But then onl appeared this D ifl
'

e hi
. 14m m

,

rence of Le h andBreadth,when theSun either fhin thro
’

awhiteC lcud, ifs.
)
133

7
:

or enl ightn fome fuch C louds near unto it. Andthen indeeditwas no mar

v el, the faids éimm lhouldbe longerthan b road; fince the C loudorC louds

fo enlightned, were in order to thofe Colours like to a great Sun, making a

far greater Angle of Interfeétion in the Hole, than the true Rays of the Sun

do make ; and therefore are able to enlighten thewhole Leng
th of the Prifm,

and nor only fome (mall part thereof as we fee enlightned y
the true Sun

Beams com ing thro
’

the fame little Hole. And this we beh old alfo in the

Vol . I . Y true
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by a bright Cloud and
will alfo now fay, I had
with theRelation . And.

made

fore he returns any Anfwer, to try It once more for his Satisfa&ion, and

according to this Manner.

Let him take any Prifin, andhold it (0 that its Ax ismay be dicular

to the Sun
’

s Rays, and in this Fofiure let it /be placed as clo e as may be

to the Hole through which the Sun lh ines into a dark Room, which Hole

may be about the Bignefs of a Pea. Then let him turn the Prifm flowly
about its Ax is, and he ib all fee the Colours move upon the o pol i te W all,

firfi towards that Place to which the Sun
’

s direé l: Line wo pars, if the
Prifin were taken away, and then back again. W hen they are in theMid
dle of thefe two contrary Motions, that is, when the are neareft that Place

to which the Sun
’

s direé l:Ray tends, there let him op ; for then are the

Ra equally refia&edon both Sides the Drifin . In this Pofture of the Prilin

let obferve the F igure of the Colours, andhe lhall find it nor round, as

he contends, but ob long, and (0 much the more ob long as the An le of the

Prifm, comprehended by the refiaéting Plains, is b ifi
’ and the all, on

which the Colours are call; more difh nt from the P 5 the Colours Red,
Y ellow, G reen, Blue, Purple, fucceeding inOrder, oat from one Side of the

F igure to the Other, as in but fiom one Endto the

Y z other ;
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Cd: is, Item

I know, for

to prove agai

By the Pofi
-fcript ofMr. Lam a

’

s Letter,one not a uaintedwith what has

paired,might think, that he quotes theObfervation of t e R 41Socieq againft
me; whereas theRelation of theirObfervation, which you lint to L iege, con
tainednothing at all about the jull:Pro ion of the Length of the I to

its Breadth according to theAngle of t e Prifm, nor any thi more 0 far

as I can perceive by our lall) than what was pertinent to t e thin then

in difpute,v iz. that t ey found them fucceed as I hadaffirmed. An there
fore, fiuceMr. Law : has foundthe fame Succefs, I fuppofe, that when be ex

preffed, That he much rejoj cedtofée the T 41:o the R. Society agree/5
with,

his, he meant only [0 far as he wit mine.

P. S. I had like to have forgotten to advifii, that the E x perimentum C rucis,
andfresh other: 44 [hall he made fir (m in the N ature of Colours, be m ale

with Prifrm thAt Refiafl [6 much, a to mi c the Length of the Images five
times its Breadth, and rather more than ltfi

'

;fir othem fi E xperiments will
not[resend/5 plaid) with other: as”77 have done with me.

n ew“ :Ex V III. I took a {tiff iece of brown Paper, and ricking a (mallHole there

figfi
‘
gfifi

" in, I held it at a little fiance from me : then app ying a Needle to

N. m . p. a.86. Iwas furprizedto fee the Point of it inverted. The nearer the N
1m " A‘“ “9“ to the Hole, it was (0 much themore magn ify

'

d, but leis dill iné l ; and if it

were (0 held, as that its Imagewas near to the Edge of theHole, its Point

feemedcrooked. So that, it feems thefe final]Holes, or fomewhat in them,

perform the E fefis of aConcave Speculum, and(0 I take leave to call them

A Prohlen .f IX. 1 .Mitto tibi hac occafioneConflruétionemProb lematisAmaz e»;naper
ame inventam, 8: aCollegis meis fizlicem fatis indicaram . Prob lema efi;

B ugeng, Data Spem lo Crew ant Convex o, iteq e Gerda (6
' Ptmflo Rer

‘

wife, M arin

be?
l

K
-

n rs
m i‘m c i

'

ex iottt
'

s.
73°

Efio Speculum ex Sphaara que C entrum ha
b tat A Punélum, Oculus vero

fit in B, 8: Punélurn V ifib ile m C , Planumque duéiurn perA, B,C , faciat

in Sphaere C irculum D d, in quo invenienda lint Reflex ionis Puné la. Per

tria Puné’taA,B,C ,defcribaturC irculi C ircumferentia, cujus fit Centrum Z ;

occurrat autem ci produéta A E,Perpend. B C ,inR,8c fi t duabusRA, O A,

tertia Proportionalis N A, eritque N M, Parallela B C, altera AfymptOton.

Rut i
'

ns l i nt Proportionales E A A 0 , AI , 8 ! Summa I Y aequali IN,duca

tur Y M ParallelaA Z ; caque erit altera Afymptotos. Denique fumptis I X
I S,quas fingulat pol

'

ii nt dim idium Qradratum AO, una cumQradrato A I
crunt Punéta x at r in Hyperbola, aut Seél ionibus oppofi tis D d; ad inventas
Afym tows defcribendis, quarum Interfeétiones cum C ircumferentia D O.

olle cnt PunétaReflex ionis qutefita. Coni’tm étio hz c, in omni C afu, q ua

Problemfolislue habi t» Pressm an19mm» 9b ? 909.

Hypfl bgg
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fedParaboladefcribenda ell ;cumnimirum C ircumferentiaperPunélaA,B,C,

defcripta, tangit Reaam A E .

2 . C um Nob iliflimi Hngetm ConfiruCtionem adCalculos revocarem, ean By M. Slulius .
dem omnino mecum Analylin fecutum are deprehendi ; fed cum ex illa due ib id.

nafcantur EEectionee, unaque

p
erHyperbolam circa/Afymptotos; l lle unam,

Ego alteram, uti ficiliorem. fe egeram . Evidens ell autem, nihil aliudquaeri

hoc Prob lemate (fi illud ad Terminos mere G eometricos revocemus) nili

in dato C irculo, cujus Centrum A, Radius A P) Punétum aliquodut P, a

quo dué l is adPun&adataE , B, ine qualiter 5 Centro A di llantia, Reétis
p E ) P B, Reaa A P, prd u&a b ifecet Angulum E p B o modq ll idefn va

riosCafus recipit. V el enim Normalis ex A in Reélum E B, nimirum A O,

cadit inter E & B, vel ultra B . Si ultra. velRefiangulum E O B a quale ell

Qradrato A O, vel majus vel minus. De cafu aaqualitatis videb imus infra;
nunc vero tres alios Cafus eadem fer

-

e Conflruétione compleaternur. Per tria

punéta A, E, B, tranfeatC irculus,adcujus C ircumferentiam producatur A O
i nD . Ac l i quidem punfium O cadat interE 8cB, Refla A O verfus 0 pro

ducenda erit {in auteurultra B, l i tqueRe&angulum E O B majus
to AO, producenda erit verlus A ; at li Reélangulum quadrato minus fuerit,
C irculus in ipfo punc

‘i o D, reéiam A O fecab it. Tum duaa A X, parallela

E B, lecante C irculum datum in N, fiat ut R lum D A 0 ad quadra

tum A N, ita i A X adA H, que fumenda erit v us X, li O cadat inter E

8: B, aut Reétangulum B O B minus l i t quadrato C A ;at ex e contraria,

fili t majus. Ponatur nunc OQatq ualis A H (in direétum E primo
-fee

'

cundo cafu, tertio vero verlus E tum hant proportionales X A, N A,

HK, fumenda omni cafu verlus X feétaque A O in V, ut li t

KA adA V , qua A D adA X jungatur X V , ac producaturdonec occur

m

ai'
re&a E M Paral

i
lelz O A,

H

indefin it
lze
produétae, in punéto L

d
; crunt omni

c uKL & QL A toti y , quz per unctum O efcri ta, to

hii
fito lirtisfaciet g iantumm ine, quodprimo 8cfecundo cin her
la per 0 , Prob lema folvet in fpeculo C onvex o, Sectio vero ci oppo rta in

Concave ; at tertio calu contra,Hyperboh per0 ferviet Concavo,ejusoppoli ta
Convex o . A tque id quidem, cum punctum V cadit interA 8: 0 ; mm li

ultra O caderct, unicaHyperbola inter eafdem QL, KL, defcripta, tam f

gulo C onvex o quam Concavo liltislirceret. Cz terum l i V cadereL in ipliiin
punctum O ; Prob lema tune Planum elfet, ipfz Rectx iliadah

folverent. Unde patet Problematis hujusdari Cal
'

us infinitos,quiper Locum .

Planum folvi pollunt : quo magis venia digui videntur ii, qui rllud per eun

dem Locum univerfe folvi poffe cenfuerunt, quod ipfis aliquoriesCalculus feli

citer cecidill
'

er. Nulla enim dari potell trium punctorum A ,E ,B,pol i to, (de

cafu z qualitatisRectanguliE O B, 8:QradratiO A,mox videbimus,) qua! non

admittat C irculum aliquem ex Centro A defcribendum, ad cujus C ircumfe
rentiam Problema

[p
er Locum Planum lolvi q uest. Hujus autem C irculi .

Radius, ii tanta e ita invenietur : in '

primo 8c fecundo cafu fuperioris Conn :

llructionis fiat ut Quadratum A X una cum duplo rectangulo O AD,.ad,du..r

plumQuadraturn A D ; itaQradratum A 0 , adQuadraturn
Radius quatfitus. At in tertio cafu, faciendumell, utQlachatum A X minus

Duplo .

79s 8 3a u
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( l 7 5 )
Angulus C E A,Reélus,ex Hypotheli crunt tres,DA,CA, BA, armonice
Proportionales (hoc enim facile ollenditur) Brit iraque ut D A , ad B A,

ita D C, adC B ; li ve in terminis Analyticis, z. z] z. x x dc

z. + j
l i t z qualeQradratoA E , l i ve 77,erit x 8: per confequens

2 1
z. J

—

j Porro, ell ut , ad E I z ita N B; ad I B
z -L a —

q q

fiVC é t e t tj
- fl J

— do Itaquej e 5,
— 64 ;&J

2 6 4 -

1 4 h
l ive z z h a d - z z m s e g

-

q t - l- q q n e
e

h z q q a gg e. Qu z uatio ell ad H bolam circa Al m totos,

cujusConllruél io cum C irculodato, Prob lemati
y
lg
e

tisficit. Cum veth,rib C ir
culum,fi

zzle
: 4 4 c c, l i loco 2. h e a rt, ponatur ejusValor a h z q q

7 5 2 c 6, b itur alia pariter ad Hyper
-1:01am circa Afymptotos 6 2. q q

z b z e e a. z in e q q h a + q u e : z q e. E t hac Methodo, at

que illa, quam in Libello nollro M ex po ulmus, prodibunt infinite

E quations ad Hyperbolas E llipfes, qu
a: cum C irculo dato Problema ah

l
'

olvent ;nili quodEfl’
eél iones lerumque mtricatiores evadunt quam ut o era:

pretium li t illas aggredi : ih-ui tameo poterunt cc modo, quo ibi t fu
mus in E llipli .

Retulimus, ut v ides, Calculi nollri Summarn adlineam DA, fedfitis ani
madvertis, non majori diflicultate referri poruill

'

e ad 4A (qua pariter data
ell) dufiisfir

‘

l. lineis,quas in Schernate puné l is adumbravimus. Verum novo

C alculi labore non ell opus. Si enimReElz dA, ejuf
‘

ue partibus, eoldem ac

g
ins terminos Analyticos adhibeas, h. e. mam A facias zqualem

h. n A n. A I = 4. i E e. &c. p
°

b it eadem {Equatio que rt

IJS5 8c infin itas aliasHyper
-bolas 8c E llipfes ob tineb is, qua: cum C irculo to

Prob lemati latisfacient. tel e ellem l i l ingulos C al
'

us rolequi vellem, cum

Signorum 8: variatione cernantur
. Unurn

tamen ex crpro, nnmrum cum Angulus dA D ell Reflus ; ems enun uatio
habetur, ex puné l is apriori z quatione partibus, in uibus (que m m rlum

ab it) invenitur nempe hz c, a a h“ 9764 2. q a gge, vel (pro

2. poli to ejus valore ) t q qhd 2. x . cc - z q q e.

Sed animadvertendtun ell, quod licet referendo Analylin adReélarnD A,

llatirn lele ofl’
erant in uatione dua:Hyperbolz ; aliz totidem a rrorrbus

diver-lx , cum refertur Refiam dA ; caldem ramen omnino Parabo
ti, ad utramvis Reélarum dA, vel D A, referatm

'

‘
Analylis cums rel ratio

levi confiden tione tibi occurret,
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Patere nunc, V. Cl . ut luperiorem Analylin omnibus, que circa Speculorum

Sphatricorum Refleél ionem proponi lolent,Prob lernatibus applicem,novo faélo

Schemate. S it igitur,ut prius,C irculus, cujusC entrum A,PunélumDdatum,8c

ab eoRadius IncidensD E ,cujusReflex us li t E Q. jun&aD A,ducaturadlllam

Tangens E C, Norrnalis E I ; producatur ad tandem,ReélaQE B ;De
nomrnentur partes ut prius.D A z . C A L

-
x . A P. q . B A = 7. A I 4.

I E e. Igitur, propter tresD A, C A, B A, Harmonice Proportionales,

z q q
_

a

z z c a -

q q
85 tres C A, A E ,AI,G eometrice,femperhabeb itur e quatioy

in quodcunque C irculi punélum cadat Radius D E . Itaque l i quaeratur

punélum E , in quod l i RadiusD E Incidat,Reflcé latur w
r

ea th “ D iametro

L A V norrnaliadD A ; Reflex us QE, produftus tranlib it per I, ut patet ;

a 11 38: I ac B corncrdent. Igitur a

“ at“ 91
, li ve, 4 4

a

q q, 8: Prob lema perPlana folvetur.
Si quzraturpunélum, a quo Radius Refleé latur parallelus alteri cuilibet li

nez , ut A K (duél a: ex Centro A ducatur ad illam, ex uné lo

KL = d. E videns ell, Triangula A KL, E I B, fore Emilia, cu
’

m omn ia

Latera uhiusparallela
'

l int
'

h teribus alterius,Gre. Itaque A L ad
°

LK; ut E I,

2g a me a a da c q
‘
4 q q de; l i ve, pro 4 4 poli to q q

— e e,a f
7. z q

’
z z q e e z z da e q

‘
a q q de. Utraque autem zquatio ell

adHyperbolicam circa Afymptotos,quat cum C irculo dato Problema abfolvit.
Proponatu

'

r ntrnc
'

elficere, ut Radius Reflex us tranfeat perdatum punél um
N,(ut inProb lemate A lhw m

’

) v el ut produélus verl us punél um Reflex ionp

.

E ’ occurrat dato punél o
'

N . E x N tadat in A L Norrnalis N O u, li tque
A O h. Patet ell

'

e, ut A 0 , addilferentiam ipfimm ON , AB ; ita E I,

adI B,h. el h mg- J : t e za vel h zj c ry
- a. Igitur

-Unde z z$h a a — a z wwe

e t a —
4 7

15 990; nim. illa iplir zquatio
~ Problematis A lhau niam

’

quam lupta innui

mus : Vel, fecundo calu, f—Z—L li ve a 5 6, 4
z, z. 4 q q

q q h a
—

, q

'

q n e t q z q q e»

A tqueh z c funt Problemata,qua: circa punél umReflex ionis propon i foleur,
in quibus r

’

amen F initam punél i D dati dillantiam fuppofuimus. Sed facil ior

en
'

t Analylis, l i fuppon
amus Infinitam. Seéla enim C A b ifariam in G , con

ilat ex pro rietate trium, D A, C A, B A, Harmonice Proportionalium, tres

D G , C BC , fore G eometrice Proportionales, fuppol i ta quacunq u e
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B G abib it in nihilum,8: pun-r

"

,

IgiturA B erit perpetuo e qualis B C ;erit
iraque C A z], 8: Reélangulum C A I, z quale Qradrato A E, dab it, in

terminis Analyticis, z a] 99, l i ve Cumque dillantia punél i D

ta, crit E D Parallela A C .
, Iraque, l i uaeraturRadius—Re

A L, quoniam cc calu 4 8c 1 coine
'

unt,

—
y ;

7 4 de
= y = ~Z Si petatur ut tran

ffl t W Na erit) ut fupl
'

a, Z-Za

q q 0 : Q1: e quanones lunt quoque adHyper
-bolas circa A l

'

ymptOtos, n il i

N punélum ell
'

e fupponatur in A O

L ; nam cum tune n abear in n ih ilum, lub

latis ab e quatione ibus, in quibus n continetur, rel idua:dant e quationem

adParabolam, ut upra quoquemonuimus.

Non ex lpefls , V. C1. ut cum Specula Concava haél enus in E x em

pintu addux erim, nunc agam de Convex is. Scis

prorlus Analylin, 8: [E quations fola Signorum

di ll ingui. Scis Parabolam vel E llipl i n um uni li tisfacit, fatislircere al

teri ; 8c l i Hyperbola in C onvex o Pro lema abfolvat, ejus Oppol i tam
facere in Concavo. His iraque omil li s, addo tantum, eadem Analyl i

in Speculis Concavis Focos 8: Spatia, qua:Radii occupant in Ax e, da
ta qualibet Punél i Lucentis dillantia : Sed mira facilitate, cum Radii luppo
nuntur paralleli ; quodtamen nonnullo circuitu a quibuldam demonllrarr v i
di . Nam in Speculo Concavo E E ,

’

cujus Centrum A, li Radius ex tremus
Reflcé li intelligatur adAx em A R in B, duélaTangente E C,erit C B BA .

Bifecetur
‘
Serni-ax is AR inQ; erit iraqueQFocus. E tQB Spatiurn que

l i tum . El l autemQB dirnidia C R (ob z quales AQ,QR,A B, B C ,) h.e.

di
'

midia ex cell
'

us lecantisArcus E R(upra Sinum t0tum. Igitur l i Arcus E Rfrt

(e; 9, erit
'A 3C, 8c BQ—fi l iplius AR.

100000

Compendium,quodcodem tempore invani circaprimamC on llruél ionem,
Otherwife, by

ab initio tib i commun icam r, tale ell :Dué la linea A T, parallela C B, eaq ue g.

b ifeé la i n V , puné lurn hoc ell illud, per quod tranlire debet una Hyperbola fig. 87.

rumOppoli tarum, quarum Alymptotr inventz fuerunt YM, MN .

Seden Tibi bonam illam
'

Conllruél ionem, que in omnibusC aliBusob tin

S it C irculusdarns E D, winsC entrum ell A ; Punéla data, B 8c C .

Du
'

fiis Lineis A B, A C ,fiant 'Proportionales B A (Radius C irculi) 85 F A

E ndem modo C A, (RadiusC irculi) 8: G A. Turn jungatur F G , ea

n H ; 8: per hoe punElum ducantur Lineae LH K, MHN,

A a le



https://www.forgottenbooks.com/join


I 79
‘

8edfortall
‘

c ingratum tibi non erit intelligere, qua via adhanc Conl
'

lru&lo
‘
nem pervenerim. Scias itaque, me ex priori mes Analyli dedux ilfe hoe modo.

Datis iifdem que prius, cadat in E B, Norrnalis A O, l i t ue punélum qua
l i tum P,

,

ex quo in A O cadat Norrnalis PR. Si A O li t ; E 0 , 3 ;O B,
1 ; A P, 7; PR, e ; AR, 4; facile colligitur hz c E quatio,

M 4 4
421 , que mutari

z dc s + h h ¢ e — h e

POtCRm h”, m

i n
”4 d

5 4“ - t c4
;57 52

_ q
s q q

L i
h
L

° Hams ultrmz Conl lrue

llatim in conlpeé lumdedill
'

et ; ferme neglex eram,

j
uod dilli cilioris Con il tu

aionis ell
'

e prz l
'

umerem . Sedme vano trmore del um agnovi, cum in hanc,
temitto, Conl lrué l ionem del inere nuper fum ex pertus. Sit enim,

brevioris Calculi caula, z . lien s ;

q
t -l- m m a a

Er addrtrs umnque UL

nu e n u d e -

1 1 7m :

na us e a - 2 1 71
4
.

qui ad zquationem facilio

lem rcduci potell, l i, poli to k it
—k n »! = = pp, fiat —fiz 4;fit enim tana

”M 21
a

+
r

22; quam E quationem luperiori Conllruél ioni relpondere animadvertes,

eulos applicueris; ac fimul ob lervab is, ad quamcunque linearum .

E A,

A B, B E , referatur Analyfeos l
'

umma, caldem lemper habere po
ll

'

e Seé lrones,

q tnmvis longiori circuitu 8c e quationib
us valdedrverlis.

A a z
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cet aliis perHype

-balm opetofior v ideatur, Line: wh en fimplicitate, qua
Parabola inter reliquas Seél iones commendatur, opeiam compenlat.

I ildeni igitur Datis, jungatur A I, producatur in S, dtmec A S fiat
z q ualis A H, junél aque H S, 8c b ileél a I S in M, ducatur per M Rec f ig. 95 .

ta RMQ normalis ad H S, in q uam cadat ex A Norrnalis A (l , cui

Para llelus ducatur Radius A C . Tum fiél is tribus Proportionalibus
I A , A C , A E , fiat ut S A adA E , itaMQad D, 8: RS ad A P (in
reé l a AQ verlus Q5) in eadem ab al ia parte fumatur D O e qualis

D C . Demum b ifeé la PD in X, inclinetur

B
er X, Angulo Semi

- teclo ad
A X . Refta V X L, occun

'

ens Normali in ereé lz impunél o V , 8: in

q uam c cadat Norrnalis O B . A io, l i fiat ut V X ad X B, ita XB ad
B L , punctum L efl

'

e V erticem, L V, A x em, X V LatusReclum Pambolz ,

q uae Prob lemati latislacit omni calu; Secans nimirum C irculum datum in

punél is K,quorum lupremum 85 ultimum adProblem A lbaw dmm pertinent,
reliqua adaliud.

Datur, ut lapra indicavi, alia quoque Parabola, que cum hac paria li cit,
cujus dcfcriptio ex hac adeo facile deducitur, ut nova non l i t opus. Suma

tur enim A J‘, in Direé lum D A, 8: ipfi e q ualis, 8 : in D ire&um O A, ipli

quoq ue aeq ualis A w. Tum b ifeéla P J‘in E, ducaturpereReé la s EB,N0r
nnlis adX B, concurrens cum J‘s, Normali ad 0 A, in v, & ln quam cadar

Norrnalis - e ; ac fiat ut s f adffl, ita hz c adfiat : E rit A Vertex , a t Ax is,

tum
'

lecabit.

X. Let BE B be a doub le Convex Lens, C the Center of the Segment r,
E B, andK the C enter of the Segment E 5, B 8 the Thicknels of the Lens,

M ad!“ Focus

D a Point in the Ax is of the Lens ; and it is required to find the Point F,
i flffifif

‘
fi

“

‘

at wh ich the Beams proceeding fi'

om the point D, are colleé led therein, the Mr. Edm.Hal
Rat io ofRefiaél ion being asm to a . Let the di llance of the Objefl D B tyg

b

i
'

D A 2 d, (the point A being luppoled the fame with B. but taken at a

dillance therefrom, to prevent the Coincidence of (0 many Lines) theRadius
of the Segment towards the O bjeél C B, or C A r, and the Radius
of the Segment from the Objeél K p, or K g, and let B 3, the

thicknels of the Lens be and then let the Sine of the

A ngle of Incidence D A G , be to the Sim of the Refraé led A le

H A G , or C A ¢, as m to n ; and in very finall Angles the

themfelves will be in the fame Pro rtion ; whence it will follow, t at,

As d to r, (0 the Angle at C to t e Angle -at D, and d + r will be as

da ft- r m,
m

the Angle of Incidence G AD ; and again,as al to a, (0 d r to

which will be as the Angle G A H r: C A Q. This being taken fromA C D,

which is as 4, will leave
0}

Analogous to the Angle A 9D,
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will follow, tin t as the Angle A gD, is to the Angle -

A D 9; To is

the That is,B ¢will be m _ ZZ
’

Ln r
’

.

which lhews in what Point the Beams proceeding from D wouldbe colleéted
b y means of the firll Reliaél ion ; but if a r cannot be fub llraé led fiom

m n d, it . follows, that the Beams afterRefraél ion do ll ill pals on D iverg
ing, and the Point 0 is on the fame l ide of the Lens beyondD . But if n r

b e equal to m n d, then they proceedParallel to the Ax is, and the Point

0 is infinitely dillant.

The Point e b e
'

found as before, and B a B 8 being given, which
wewill call J

‘
, it f ows by a Procefs like the former, that BF, or the Focal

D illance fought, is equal to f . And in theroom of J‘lub
m — n J‘+ m g

mdr

m — n d — a r
llituting B a B B t,puttingp for; s afterdueRe

mpfl r g
— »J ,t +3”t

mdr+ mdg — mp r,
- m - ndt a r t

duél ion thisEquation will arile,

'W hich 772m m , howeveritmay feem
‘

Opemfe, is not lo,confidering the
number ofData that entertheQiell lon, and that one half of the Terms arilc

our taking in the thi cknels of the Lens, which in moll Cafes
’

can pro
duce no t E ffect; however, it wasneceffary to .confider it, to make our

eel . If therefore the Lens confill -

ofG lafs, who

”t f. I f of W ater,

whole Refraé l ion is as 4 to 3,
- the Them-

ait will l land thus
‘

rz dr
’L

-

L g
d’ t

4dr + 4dg u r g

'

f dt - l- g rft

D iamant, ~whole .Refm&ion is as 5 to z it wouldbe

t z r :

Andthisis the
'

UniverliflRule for theBoa.
ofDoub leConvex G lafl

'

es ex

pofed to DivergingRays. But if the thicknefs of the Lens be rejeél ed as

d
not fenli ble, theRule W ill be much “10112813 w

‘

z . m
p
d y

r:
P r f

f

Z dr p
or in Clafi, aw f. A ll the Terms wherein t 13 foundb e

ingOmitted, as
‘

equal to nothing. In this Cafe, if d b e lo
’

fmall, as that

a r r ex ceed dr d then will i t be - f, or the F ocus will be He

gative:
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Lallly, As to the E lfeél of turn ing the two fidesof a

Ob ject it is Evident, that if the thicknefiof the Lens be very final], lo 8

that you neglect it, or account r 0, then in all Cd
'

s the Focus of the

lime Lens, to whatfoever Beams, will be the . fame, without any difference
i t n the turning the Lens r But if you

' are lo curious . to
,

confider the
t icknefs,(which is lé ldom worth accounting fix ) in the ta le ofParallelRays
filling on a Plano-Convex of G lafs, if the Plain- l ide be towards the Object,
t does occalion no difference, but the Focal di llance f a r. But when

the Convex l ide is towards theObject, it is contractedto z r r, lb that

the Focus is nearer by j t . If the . Lens be Double Convex , the difference
is lels ; if-aMenil

'

cus, eater. If the Convex ity on b0th fides be equal, the

Focal Len h is about -

6 t fli orter than
°

when t o . In a Menifcus, the

Concave ide towandathe Ob ject encreafes the Focal Length, but the Convex
towards the Object diminilhes it. A general Rule for thedifference arifing

2. 4 r r

turning the Lens,where the Foéus is Affirmative, is this

for douli e Convex es of different Sp heres. But

i

for

ra ce becbme
‘

s .g
-g—i -H—E; of which I need give noother Demonllra

tion,but that by a due Reduction it will lo follow ,
li om what is remifed,

aswill the Theorem: for all forts of Prob lems relating to the Foci o Optick

G lall
'

es.

The Gfl m tio
g,

XI. o i .

‘

Sint Hyperbola:Oppoli tz D B, E C, quarum A x is Tranfverfus

$ 353 3 ;ell
'

BC ,Centrum una ex Afymptoris G P ; item per
. CentrumfitOM

b Sir C hril
‘
to dué la 8c Angulos .

Reélos ipli B C Qiare l i c ita imducantnrHypethola:

fi
e

jgo

‘
g
f

g
'

gi cima
'

oAx in OM,manifellum fell,ex eaRevolutione generar
'

rCorpus (ai lin
Jun . An. i 669. droidesHyperbolicum, cujus bales, lieél ionefque Bal i parallelz

'

fii nt Circuli.
f ig. 97. Di cojnfuper, fi idem Corpus lecerur perAfymptoton G P, e rit feel io Paral

lelogrammum .

Secetur‘perAx inTranfverfum feél ioneC irculari B N ;
C t ita n-per C &,M

inC irculos tequiles e qualiter £1 C entro dillantes it
'

err
‘

i
'

per A x in in figu

ra
'

m G
‘
eneti

'icem cujus' femilli s ell BD E C, in cujus Plano erit Afyrnptotos
G P, perquain adRec

'

los A ngulos planum B D E lecetur in Plano F H P ;

jmganturdeni ue, HO .

(fito
’

niam riangulum O G H ell Rectangulum, Ergo. quadratum O H,

five
‘

6 D,
‘
n

'

a

'

nti s q uadrato O G , ell acquale quadrato G H : quoniam

D O arallt la
.
t ll ipil B A, AfyniptOton lecat in G , erit, (ex proprieta

tibus
'

Iiypcrb
'

olaa,q ue inG on it is dcmon llmntur) quadratum O G una cum

q uadiato B A, mq uale quadrato O D, b . e. Quadratum O D m inus quadrato

O G , azquale quadrato A
‘

B, l i ve q uadrato A
-N . E rgo quadratum G H,

a
’

quale ell q uadrato A N . Quare G H 8: A N tequantur, 8; funt adAngu

los Rectos ipli G A ; idemque demonllraturde omnibus aliis fectionibusBali

parallelis. Quare Cylindroides Hyperbolica rite lecatur per Afymptoton in
Parallelogiammum. q . t . d.
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( 197 )
I was interm ed till this laftM m

'

when I mada .

another. And as that was fen 1n better than (efpecially for
Day

-Objeéts) fo I doub t not, but they will be fiill brought to a much
ter Perfea ion by their Endeavours who as ou inform me are

ar
e

:about it at London .

i y taking

a . This new Infhument is compofed of twoMetalline Speculums, the 1 900 au d i o

one Concave (infiead of an Object-G lafs) the Other Plain : And alfo of
(mall Plano-convex E ye

-Olafs ; as in the Figure, where A B is a Concave M
r
. Newton .

Speculum, of wh ich the Radius or Semidiameter is u ;or 1 3 Inches.

C D, anotherMetalline Speculum, whofe Surface is flat, andthe C ircum

G D, an Iron W ire, holding a Ring of BraB, in which the Speculum
C D is fix ed.

F, a final! F. e-Olafs, flat above, and convex below, Of the n th Part
of an Inch Ra ius, if n
C G G , the fore Part of the Tube (which is open) falined to a Brefs

Ring H I, to k it immoveable.

P QK L, the
°

nder Part of the Tube, fi llned to another Brafs Ring,

P o.
0 , an Iron Hook faflned to theRing PQ, and furnifh

’

dwith a Skrew
N, thereby to advance or draw back the hinder Part of the Tube, and {O

by that means to put the Specula in their due Difiance.

MQG I, a crooked Iron fuftaining the Tube, andfallnedby the NailR
to the Ball and Socket S, whereby the Tube may be turnedeveryW ay.

The Center of the flat Speculum C D, mull be placed in the fame Point

of the Tube
’

s Ax e, where falls the Perpendicular to this Ax e, drawn to

the lime fiom the Center of the little Eye
-G lafs, which Point is here

Andto givet heReader fome Satisfaétion to underfland, inwhat Degree it

reprefintsTh
"

difl inét, andfree from Colours, andto know the Aperture

by which it its Light, he may compare the Diflances of the Focus F.

fiom the Vertex es of the little Eye-G lafs and the Concave Speculum ; that is,
E F, 6

of an Inch, andE T V , 6 3} Inches, and theRatio will be found as

r to 38 ; whereby it appears, that the Objects will be magnified about 38

times and be reprefented bigger by a tirnes in Diameter, when feen . thro
’

this, than thro
’

an ordinary Telefcope of about 2. Foot long.

Thus far as to the Struéture of this Telefcope. Concerning themetallme

Matter, fit lb r thefe Reflecting Speculums, the Inventor hath alfo confider
’

d

the fame, andgives this Caution, That whilftMen feck for a white, hard,
anddurab le metalline Compofition, they refolve not upon fuch an one as as

fil l! of fmall Pores, only difcoverab le by aMicrofcope : For tho
’

fuch an one.

may, to Appearance, take a good
‘

Poli lh , yet the Edges of thofe (mall Pores

will wear away faller in the Polifhing, than the Other Parts Of the Metal ;

and (0, however the Metal feem polite, yet it lhall not relica:with futh an
accurate Regularity as it ought to do. ThusT in-G lafsmix t with ordinary

Bell-Metal .
makes it more wlute, and apt to relief]: a greater (2113 11i h

of

1g t

N. 8 1. p. 4004.
Mar. An.
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C 20 5
with a Hole in the midi? ofthe ObjectMetal, to tranfin it the Light to an

E y
‘

eb G lafs placedbehind it : I hadthence anOccafion of confidering that fort
of C onfiruéi ions, andfoundthefeDifadvantages in it ; v ia . 1 Therewill be

more L ight 1011 in theMetal by Refleétion from the little Convex Speculum,
than from the oval Plane. For it is an obviousObfervation, That L ight is

molt copioufly reflected from any Subfhtnce when incident moi! ob liquely.

z . The Convex Speculum will not refiee:theRays [0 truly as the oval Plane,
unlefs it be of an hyperbolick Figure; which is incomparab ly more diflicult
to form than a Plane ; and if truly formed, yet would only refle& thofe

Rays truly which refpeét the Ax is. 3. The E rrors of the faidConvex will
be too much augmented by the too great Dillance, throughwhich the Rays
refleé ted from if mull

"

pafs, before their Arrival at the Eye
-G lafs. For

which Reafon, I find. it convenient to make the Tube no wider than is ne

cefl
'

ary, that the Eye
-Olafs be placedas near to the oval Plane as is poflible,

without obfiru&ing any ul
'

efil l Light in its Pafl
'

age to the ObjetSt-Metal. 4.

The E rrors of the Objeé t-Metal will be more augmentedby Reflection fi'

om

theConvex than from the Plane, becaul
'

e of the Inclination orDeflex ion of the

Convex on all fides, from the Points on which every Ray ought to be in

cident. 5. For thefe Ru fous there is requi li te an ex traordinary E x aétnels
re of the little Convex , whereas I findby E x peri ence that it is
dificult ' to communicate an ex afi. Pi to fuch (mall Pieces of

Metal, than -

.to thofe that are greater. Be the E rrors of the Perime

ter of the Concave Objedz-Metal, caufed by theSphericalnefiof its Figure,
are much augmented by the Convex , it wi ll not with Diftinétnefs bear (0

large a t Apa ture as in the OtherCOnfh
'

uétion. 7. By reafon that the l ittle

Convex conduces very much to the magnify Virtue of the In lh'

ument,

which the oval Plane does n0t, it will magnigmuch more in Proport ion
to the Sphere, on which the great Concave is ground, than . ia the other

Delign ; and (0 magnifying Objefis much more than it ought to do in

Proportion . to its Aperture,- it mufi
'

reprefei1t them very ob fcure and dark 5
and

‘

nor only (0, but alfo confufed, by reaibn of its being over-charged.

’

Nor is there any convenient Remedy for this. FOr if:the little Convex be

made of a largerSphere, that will
‘

caufe a greater Inconvenience, b y i
nter

cepting too manyo f the bell
“

Rays ; or if the Charge of the Eye
-C h is

be made fo much lhallower as is necefl
'

ary, the Angle of V ifion will there

by become (0 little, that it will be very difficult and troub lefome to find

an Objeét ; and of that Ob ject, when found, there will b e but a very .

fi'

n
'

all Part feen at once.
O

y _

th is you may perceive, that the three Advantages; which Mr. Caflé
a}: propounds to hxmfelf

’

, are. rather Difadvanta
i
es. For according to his

gefign, the Aperture of the Inflrument will be u fmall, the 0 b;e& dark
'

and confufed, and alfo difficult to be found. Nor do I fee, why theRe
B

'

eétion is more upon the fame Ax is, and lomore natural i n one Cafe

in the Other ; fiuce the Ax is itfelf is refleébedl towards the Eye by the

Plane, andthe Eye ma be defendedfrom q tcuaLLight, aswell at the
b at the Battomw

'

of e m s.

h



‘

206
Mr. Gregory (

"

peaking of thefe Inflruments, in the afir efiidBook, p. 95.

faith De Mes/am ine harm aliis firg/ira remind, e

have been Trials ma e

of thefe T elefcopes, but yet in vain . And I am informed, that about 7 or

8 Y ears fince, Mr. Gre 077 himfelf, at London caul
'

ed one of 6 Foot to be
made by Mr. Reitze, which I take to have been accot to the aforefaid

Defign defcribed in his Book but, thoughm ade by a ilfirl A ttifi, _yet
i t was without Succefs.

XX. S. Salam i hath made a Prol
'

peétive
-G lafs according to

ron
’

s new Invention . It was ne t above half a Fact long, It had the fame

Efi
'

eél: of one of two. He is now mak
'

another after the Conceit of

Mr. Cafligmin, though not with im in making Convex the little

Speculum, which one i nto through the Eye
-O lafs, but believes the

F rench Author only devil
'

ed that to difguife as
°

much as waspollib le his pre
tended new Invention, which he endeavours to make anterior toMr. Na»
ton

’

s mofl nob le one.

fr. reche ck rs. XXI. r.

’

Op fire to
let a -Hole b em e of about a Feat in Diameter,

£58 55 W indow, that bath a Gafement in it,
’

twill be

iii
D

;
Hook om this Hole or

‘

C aferiwm Open
'

d, at a convenient Dillance (that it may
H A53£5

7
225, nor b e erceiv

’

d by the Company in theRoom) place the Picture,

or
.

Oh

jeét, w ich you will reprefent, inverted, andb
'

means of Looking
-C lams

placed behind, if the Piélure be tranfparent, re eel: the Rays of the Sun In,
as that they may 5 through it towards the Place where it is to be re

fented and to t e E nd that no Rays ma pars befides it, let the Pi it

b e encompafs
’

d on every fide with a Boardor C loth. If the Object be a
Statue, or fome Living Creature, then it mull: be very much enlightnedby
call ing the Sun-Beams on it by Refraction, Refleétion, or both. Between

this Objea: and the Place where
’

tis to be reprefented, there is to be placed
a broadConvex -Olafs, ground of fuch a C onvex ity, as that it may repre
fent the Objefidillinét on the faidPlace ; which any one, that hath an In

fi hr in the Opticks, ma eafily dineét. The nearer it is laced
0 ea, the more is theObject magnified on the W all, andt e further of
the lefs which Diverfity is eEe&ed by G lafl

'

es of feveral S heres. If the
Objea cannot be invert ed (as

’

tis prett dificult to do withLiv ing An i
-mals, Candles, a t ) ,

then there mull: two large G lall
'

es of conv enient
Spheres, and they placed at their a pro riatedD i llances (which are very
eal i ly fimnd by Trials) (0 as to e t e Reprefenmtions erect, as well as
the Ob

'

eét.

Th e Obj
ratus as alfo

W hata
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XXIV. 1;A B, l a nthe Frame of theMicrofco may be about x ram

of an Inch in Thicknels.
‘

At A
'

there is afinall
’

H near -

,f of an
'

Inch i n !"

rves for the Aperture of the W ater, being in the Center of i
f 'fii

"

Cavi about { of an Inch D iameter, and in Depth fome
N. p. 3;1.

half t Thicknel
'

s of the Brafi, Oppofire to this. at the
is another Concave, but half the Breadth of the former ; Fig . rot:

which is 16 deep, as to reduce the C ircumfirence of the finallH ole in the
C enter, to almolt a {harp Edge. In thefe Cavities the W ater is to be laced,
b e

'

taken u n a Pin, or large Needle. and convey
’

d into them all there
lu

n

g-med adgufle Convex Lens of W ater ; which, b the Concaves be
ing of different Diameters, will be equivalent to a den le Convex , of um

equal Convex ities. By this means, I find the Object is render
’

dmore di
flina: than b aPlanoconvex of W ater, or by a double one, formed on

the plain S cc of the Metal.

C D E , is the S
h
em . whereon to place the Objefi; if it be W ater,

in theHole G ; if a 0 idO bjefi, on the Point F . This is fix
’

dto the Frame
of the Microfcope, b the Skrew E, where

’

tis bent its upper
.part may {land at a iltance from the Frame ; r

’

tis moveab le on the Skrew

as a Center, t0 f the r end that either the
‘

Hole C , or the Point F, may be
expo-fed before the Microfcope ; and that t he Object may be brouc ht to,
and fix

’

d in its Focus. There is another Skrew, about half an [itch in
Length, which goes through the roundPlate - into ‘

the Frame of theMicm
-fcope A E , the Shrew and Plate taking

“

hold of the Sn porter
'

about D,

where there is a Slit {omewhat lat er than the Diameter
.

of t e Skrew, which
is requifite for the Admifiien o theHole C , or Point F, according to the
Nature of the Ob ject, into the Focus of the G lafi for by turni the Shrew
G , the Supporter is carried to orfi'

om the lime, which may be oenerdone,
if whilfl one turn the Shrew with one Hand, the etherhold theMicrofcepe
by the end B hadone continue looking through theW ater till theObie&
be feen -mofl dill inétl
The Supportermu be made of a thin Piece of Brafs well hammer

’

d,that

by its Spung it may the better follow theMe tion of the Skrew, I thofe

rather to fix the Supp
orter b the Skrew E, than aRivet ; becaufe it

may now, by help 0
'

a e, be unshrew
’

d, and the other Skrew G ,

be brought elefa to the .Frame'o l
‘

the Microfc0pe wrthout weaken
'

its

8 ring, andTo become more conveniently portable. If the Hole ar
'

be
'

fig’d with W ater, but net (0 as to be Spherical ; all Objects that will bear
it, are feen therein more difl in&ly.

‘

z . Hav
'

.obferv
’

dfome irregularParticles in G lobules of G lafs. andfind An ther. Ibid.

ing t hem . a
“

, but prodigioufly mag
nified, when held dole to the Eye,

I concluded that if I convey
’

d a fmal G lobule of W ater to m Eye, and
that there were an opacous or leis tranfparent Particles than theW
in, I m ight fee difiinétly. I therefore took on a Pin a libali Portion
of W ater, which I knew to have in it forneminute Animals, and laid it on
the E nd

l

of a (mallPiece of -Brafs
1

Wire (there b y then by
°

me)
-

of about - 1. of

(V0 . I.
'

E e -

'

J
an

ater there



N. 9. 311

K. 85;m M
D B B D reprefent a Sphere of Water, A an Objeé l: placed in its Focus,

Big. ma.

J ew

2 to

an InchDiameter, till dia ew fennedW hat more than
'

awl-M indle
m le of W ater ; thm keeping theW ire craft, I it to my Eye, and

ih nding at a proper Difhnce fiom the Light, I w theln and fome
‘

other
irregular Particles, as I had pmdified, but molt monnoufly magnified; for
whereas they are fcarce difcernahk by my GW NIicrofcopes, or firil e

ons one, wrthin the G lobule,
t not muchdifferent both in

Form, nor lefs inMagnitude than or My Pride. They cannotwell be feen
by Day-light, ex cept theRoom be darkned, after themanner of the famous
Dioptrical Ex periment, but molt dill inétl by Candle

- light ; th
e?

may be

very well (gen .by the full Moon-light. theW ater be convey into the

Hole B (which may be about 73; of an Inch Diameter) till there remain near

an Hemifphere of W ater on eachMe of theHole, theObjeéls are feen more
diflinétly ; andtheSpherical Form of the W ater is thisway better fecured,
than on the Point of a Pin-W ire.

The Reafon of this Appearance may be thus ex ph ined. Let the C ircle

fending forth aCone of Rays, two of which are A B,A B, which Opticians
know coming into the

'

W ater at BmdB, will be refi
'

aftedfrom their direct

Courfe, and become B D, B D ; at D t

al
l

)?
will, at thein pafling into the

Ai r, b
’

e again refiaé ted into D E ,D E,
- ih run parallel to one another,

and to the Ax is of the 8 here A F C G . Now
’

tis a known and limda

mental Principle in Optic t hat the Angle of Reflex ion is equal to the

Angle of' Incidence ; wherefore let the Rays B D, B D, be ined to
corne fi'

om fome Po int of an Obie& lacedwithin a Sphere of ater, bye
being reflected from the interior S cc of the Sphere at B B, C B D is

the Angle of Reflex ion, to which making C B F equal, F will be the place
where an Ob ject fendi forth a Cone of Rays, two of which are F B,
P B. which are reflect into theRays B D. B D, and then coming to the
other fide the Sphere at D andD, they are refiaéted into D . E , D E , as.

before ; and confe

i
x

l

ently be as fit for di ll inél: V ihoa, whethertheObjeét
he. placed in P wi

‘

n, m
' in A without the Sphere, if its interior Surface

be confidered as a Concave Refleéting Speculum.

its C onfirufiion be fach
ordinary

'

Microfmpes will
'

XXVI 1 .. I have fhmetimes thought tomake a
-Microkope,which ihouldf

have, ink ed of
,
an Object-G lafs, a refie&ing Piece of Metal. For thefe

‘

Inflruments them as
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inggl
ad, that aPerfon, who probab ly knew not the Caule of it, has made

the xperiment but it is llrange, that until now no Alhonomer has {b re

feen that That fhouldhappen, norgiven any Precepts for the Change of the

Moon
’

s Diameter in the E clipfes of the Sun, according to the Places where

they lh ouldha pen, andaccording to theHour andHeight theMoon lhould
have : For w happen

’

d in that E clipfe of Augmentation, would have

fallen out contrarily, if it had been in the E veni for the Moon, wh ich

in that Eclipfe that began in theMorning was hi

r

grer about the E nd than at

the B innin was nearer us, and confequently was to appear b igger : But if

the E c
°

pfc (Eould happen in the E vening, [he would be lower at the End,
and therefore more diflant fi'om us, and confequently a pear lefl

'

er.

'

So alfo

in two different Places, whereof one fhould have the E c ipfe in theMorning,
and the other at Noon, theMoon fhould appear b igger to him that hath It

at Noon And (h e mull likewife appear to thofe who fh all have a lellcr

E levation f the Pole under the lime Meridian, becaufe the Moon will be
nearer th

J o Account of
,

V . 1 . I lh ould be look
’

dupon as a greatW ronger of ourNation, fhould

figfiffifij
’
I not let theW orldknow, that I have, out of fome (catter

’

dPapers andLet

.Mr. Richaril ters that formerly came to m Hands of oneMr. Orr/bei ne
’

s, foundout, that

E
°W n1°7°

w
before our late Civ il War: he adnot only devifedan In rument of as great a

Power as M. A uu m
’

s, but hadalfo for fome Y earsmade ufe of it ; am only
for taking the D iameters of the Planets, andD iftances upon Land; but had

farther endeavoured, out of its Precifenefs, to gather many Certainties in the

Heavens amongll which I (hall only mention one, v iz. The the

Moon
’

s Dillance, from two Obfervations of her Horizontal andMeri onal

D iameters;which I the rathermention, becaufe the FrenchA/t
‘
rmm r efi eems

h imfelf the firfi that took any fuch Notice, as thereby to fettle theMoon
’

s

Parallax For our Country
-Man fully confider

’

d it before, and imparted

to an Acquaintance of his, who thereupon propol
'

ed to him the Difficulties

that would aril
'

e in the Calculation with Confiderations upon the lh ange

N iceties, neceffary to give him a Certainty of what he defined.

-

The very
In llrument he firfimade I have now by me, andtwo othersmore perfe&ed

b y him ; which doub tlefs he would have infinitely mended, hadhe ne t been

flain unfortunately in His lateMajefly
’

s Serv ice. He had a fl u ff/é of Omsk;
ready for the Ptefs but though I have ufed my utmofl Enda vour to

retrieve it, yet I have in that Point been totally unfirccefsful But fome loofe

Papers and Letters I have, particularly about this Infirument for taking of

An les, which was farfiom perfefi. Neverthelefs, I findit (0 much to ex
ceedall others, that I have ufed my Endeavours to make it ex aét, and en

li ly traélab le ; which above a Y ear fince I efi’
eéted to my own Defire, by

the Help of an d ex aétW atchmalrer : Since which time, I have
not altogether
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( 22 1 )
Perci ioVellrates non omnesmihi adlti ulari in illoDioptrarumNego

J m3. Sight:
15
"

tio, de qui us in Machine mez Coelelh
'

s m grt
'

traél avi . Verum
I

f
etiamfi Cl. Hookg

'

m Cl . a jleediw, aliique plane aliter fentiant, ex perientia M. ilevél itis .

ramen qu0tidiana me edocuit, atque etiamnum docet, rem longe aliter fe ha 1
:;

‘
fin

h
1

3

6

7

14.
here in Magnis illis Organis, Quadrantibus fcil. Sex tantibus a: Oétantibus,

p ' 7

irnprim isQuadrantibusAzimuthalibus, ali ifqueQuadrantibus Regulis conllru
ftis, q uz nem adeo procliviter commoveri at inverti (dum ex aminantur

DioptraeTele copice ) imo nullo modo polfunt, ut quidem Infirumcnta illa
trium quatuorve Pedum P diculo conllruéta. Res cummimis in eo con

fill it, q uod nullam lane 0 fervationem fufcipere pollint {uis Dioptris Tele

lcopicis, nili prius enuo eas E x aminent, Refiificent in quo tamen E x

amrne varia via idque ju
°

ter, urut lludiofill ime illud fufcipias, hallucinari

datur. Adhaze, in Qu tibus Azimuthalibus, Oétantibus 8: Sex tantibus,

qua ratione E x amen illudomni tempore, commode, l ine magno Temporis
Difpendio inli itui poll i t, profeé

’
to nondum capio.

V ideo etiam aliquos (inter quos C1. F la nfleedr
‘

m invenitur) tulilfe jam de
nollris Obfervationibus, qualibus qualibus, judicium,priufq uam alias viderunt,
ex aminarunt, vel quicquam d

‘

e ils cognoverun t. Nolo quidem vanus elI
'

e

rerum mearum Jaéi ator, nec unquam imaginatus mihi fui, me in omni illo

Negotio, Reflitutionis feil. Pix arum rem acu omnino tetigilfe, aut tangere

to mea tenuitate ll
'

e : Sed hoc mihi penitus imaginor, l i quidem t0tum il

ud Negotium l
'

cepilfern D ioptris Telefcopicis, mihi non lolum plurimos

Annos E x aminibus terendos, fed 8: (pt, l ine dub io, varia v ia (qua de re hie
non ell dilferendi locus) cadendum fuill

'

e. E x inde tulor m ihi, me ad
fententiam illam necdum tranfiiffe,

‘

meaque me Met odo omnia perfecifle

quicquid. prae ll itum Dei Beneficio fuerir. Quando vero Ob ltrvationes ha

b eb imus 8: 30 Annorum (patio continuaras utrinq ue, nirnirum tum uas

Dioptris Telefcopicis, tum qua: folummodo nollris de C arlo depromptae ue

t int, res omnino elatior firtura ell . Interea fuo quilibet Ingenio fruatur,
remque fua ratione pro Lib itu, tenter.

V II. t . It iswell known that the mean apparentMagn itudeof theMoon m ywept}!

is 30 m in . 30 fee. we will take it N
‘

m eroRotunda to be 30 min . at a Full 031i
}

;
”if

Moon in the midil of W inter, andwhen lhe
’

s in theMeridian, and at her 553 1, th an“ .

greate ll Northern Latitude, andconfequently the utmoll that (he can be elé 15“ " 5”M8 5"
vated in ourHorizon :

"

I
'

rs as well known alfo,that when lhe . is in this .Po £2:s a,

flute, being lookedupon by the nakedEye, lhe appears (that we may ac
1
5" W il l. M°‘

commodate all to fenfible Meafures) to beMisgwtredimaPed4142r, about a Poor fif
e

}
,

3

1

73. p. 3r4. ,

broad. But the fameMeon being looked upon jull as th e rifes, lhe appears A PR An. 1587.

to be three or four Poet broad, andyet if with an Infirument we take hér
D iameter, both in one Pollure and the other, we fhallfind that fiill

’

{li e lh all

b e but 30 min . That th isMatter of Fad! is true, b eli
’

de
‘

s the Authorit of

man Authors, I
‘

can al lert that I have accurately triedit my felf, and I ave

fo ound it. One of the ways I proceededwas thus : I took a very good

T elefcope of about 6 Poor lon in the inwardFocus of Eye
- G lafs I

apply
’

d a veryfine Lattice mass:of the lingleHairs of a Man’

s Head then
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looking with this at theMoon, when lhewas jull til

'

eo, andlookedexn‘
aoré

dinary big, hat Number of the Sq uares of the Lattice were oc
cupied by her Body ; and then obferv

‘

her again, when more elevatedand
free from all ex rrav ant G reatnefs, I ill found the fame Square of the
Lattice polfelfed by er. This W ay is equivalent to that now more ufed,
of her D iameter by Mr. Townlq

’

s Micrometers ; but I have all
'

o

tried an found the fame thing by an accurate Sex tant, taking the Dillante
of the Moon

’

s Oppofite Limbs.
The celebrated Der Chm : attributes this Appearance rather to a deceived

Judgment, than to anynatural Affection of the Organ orMedium of Senfe :

For the Moon (lays he) being nigh theHorizon, we have a
“

betterOppor

tunity andAdvantage of making an E ltimate of her, by com

g
aring herwith

the various Objects that incur the Sight, in itsW ay towar s her ; [0 that

tho
’

we imagine lhe looks b i get, yet
’

tis ameerD eceit ; forwe only think
(0, becaufe lhe l

'

eems nigher t e Tops of Trees, orChimneys, orHours , or

a Space of G round, to which we can compare her, and ellimate her there

by
; but when we bring her to the Tell of an In ll'rument, that cannot be

eludedor .impol
'

ed upon by thefe Ap ces, then we findour E ll imate
wron andour Senfes deceived. Th e Thoughts, methinks, aremuch be
low e accullomedAccura of the nob le DerCa res; for certainly if it be
‘

fo, I may at any time incr e the apparent Bi eli of theMoon, tho
’

in the
Meridian ; for it would be only b getting hinda G luller of Chimneys,
aRidge of a Hill, or the Tops 0 Houfes, and com aring her to them in

that Pollure, as well as in the Horizon befides, if e Moon be looked at

jull as lh e is riling fiom an Horizon determ inedby a fm00th Sea, andwhich
has no moreVari 0f Objefis to compare her to, than the pureA ir, yet lhe
will feem b ig, as look

’

dat over the rugged Top of an uneven Town, or

rocky Country. Moreover, all Variety of adjoyning be tad
"

ken off, by looking through an empty Tube, and yet
nation is not at all helped thereby.

'

l
'

he famous 771m 110663 ives this Solution. Let the Point G be the

Center of the Earth, and F t e Eye on the Surface of the Earth ; on the

lime Center G let there be llmck the two Arches E H, determining the

A tmofphere, and A D to reprefent that b lue Surface in which we imagine
the F ix edStars, and let F

,
D be the Horizon: D ivide the Arch A D i nto

three equal Parts by the Lines B F, C F ; it ismanifeIl that the Angle A F B
is ter than the Angle B F C, andthis again isgreater than the e CFD .

erefore (fays he) to make the Angle C F D equal to the Aug C F B,
the Arch C D mull be greater than theArch C B ; andconfequently, that the
Moon may in the Horizon appear under the fame Angl e, as when elevated,
lhe mull cover a eater Arch, and therefore (ca n greater ; that is, the

Moon in the Mericg'
r

an appearing under the le B F C, that lhe may ap

pear under an equal Angle in the Horizon, as uppofe C F D,

’

tis necell
'

ary
that the Arch C D lhouldbe ter than C B and confequently, tho

’

lh e

appear to fubtend a ter Arcfii
f a

when in the Horizon than when elevated,

y et lhe appears un
'

er the



C 22s
The G eometry of this Figure is molt certainly true anddernonllrable. At

th is I q uarrel not but it makes no more in our prefent Difficulty than if

nothing hadbeen faid For he has made the . C ircle G F, reprefenting the

Earth, very large in Proportion to the C ircle A D ; andthen indeed taking
the Point

‘

F in the Earth
’

s Suffice, and by Lines fiom thence dividing the

Angle A F D into whatever ual Parts, the interceptedArches A B, B C,
C D, lhall be un ual. But he hadconfidered, that the E arth is, as it
were, a Point in r peé

’
c of the Sphere of the fix edStars, nay the very annual

of the Earth is almoll: im ceptible, he would have found that the

Lines F B,F C, F D, mull be conceived as drawn from the Point G , and

then equal Angles will intercept equal Arches, and eq ual Arches equal Ao
And (0 rt happens (at leall b eyond the Pollib ility of theD ifcovery of
to the Eye on the Surface of the Earth ; fo that his drawin his

Lines fo far from G as F is, and to another concentrick C ircle fo nig as

A D, deceived him in this Point.

T he famous G4fl
'

mdm has written four large Epi/r
’

ler on this Subjeét, the
Srib llance of all which is,That theMoon being nigh theHorizon, and look

edar through amore foggy
A ir, calls aweaker Light, andconfequently for

ces not the Eye (0 muc as when brighter; andtherefore thePupildoesmore

enlarge itfell ; thereby tranfmitting a la er Projeétion on the Retina. In

this Opinion I findhe is not alone; for t is D ifquifition b eing lately revived

by aFrenchA
bbe, he therein follows the Sentiment of Gafl

'

mdm,with this Ad

dition, That this contraéting and enlargi of the Pupil caufeth a different

Shape in the Eye an open Pupil making

l

ihe Cryllalline flatter, andthe Eye

longer, and the narrowerPupil lh ortenin the Eye, andmaking the Cryllal
line more convex : The firll attends our ooking ar

'

Objectswh ich are remote,
orwhich we th ink fo ; the latter accompanies the v iewing Objeéts nigh at

hand. L ikewife an open Pupil andflat Cryll aline attends Objefl s of. . a more

fedate Light,whill lObjeéts of more forcib leRays require agreater-Convex ity
andnarrower Pupil. From thefe Poli rions, the A 66e endeavouredto

‘

ive an

Account of our Phenomenon, as follows W hen the Moon is nigh t e Ho

rizon, by Comparifon with interpofedObjeéts, we are apt to imagin e her

much farther from us than when more
“

elevated; and therefore (fays he) we

order our Eyes as for viewing an Ob ject farther from us ; that is, we

thing enlarge the Pupil, and thereby make the Cryllalline more fiat : more

over, the Duskinefs of the Moon in that Pollure does not fo rmuch li tsin

the S ight and confeq uently the Pupil will be more large, and the C ry llal

flat. Hence a larger Image lhall b e projeétedon the Fundof the

E ye, and
'

therefore theMoon fhall appear larger. Andth is D ifpoli tron of th

Eye thatmagn ifies her, magnifies alfo theDrvilions of our foremention
’

dLat

tice, and confeq uently lh e by her Body lh all polfefs no more of theD ivili ons

than when lhefeems lel
'

s. Thefe twoforemention
’

dAccidents,v ia . TheMoon
’

s

imaginary Dill ance andDuskilhnefs, gradually vanilh ing as lhe rifts, a diffe

rent Species is hereby introduced in the E e, andconfeq uently lh e feems gra

dually lefs and lefs, till again lhe approac es nigh the Horizon . Thefe two

Opinions
-of. Gafléndm and thezA66e b eing (0 near a

- ltin, I fhail confider t
high
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W here

enlarged, that which is further off is thereby connaéted; which as to the
Azimuth, or Horizontal Pofition, cannot be.
Suppofing then that the Sun

’

s apparent Horizontal Diametn
'

, taken by
Infirument, is the fane near the Horizon, as in a higher Pofition, I take its
imaginary G reatnefi, which is fanfied near theHonzon, to be only a Do

cepnon of theEye, or rather the
'

on floor the Eye.
For fure it is, that the Imagination th nOt efiimate tbe G ra nds of the

Objeét feen, onl by the Angle which it nukes at the Eye ; but, by this
compared with e fuppol

'

edDi llance. True it is, that Germ } pie
-Em, we

judge that to be the ter p bjeét, which makes at the Eye the

Angle ; but not (0, apprehended at difl
’
erent Dillances.

For i f through a Cafetnent (or lell
'

er Aperture) we fee a Houl
'

e at too

Y ards Dillance; this Houfe (though feen under a leB Angle) doth not to

us feem lefis than the Cafement through which we fee it, (or this greater
than that, became it makes at the Eye the greater Angie But the Ima

gim

f

ti

c

t

l

m

s
nakes a comparative E ftimate from the Angle andD illance jointly

COD ] er
’

So that of two thi feen under the fatne or equal Angb , if to one of
them there he ought whiZh gives the A rehenfion of agreets Di llance, that
to the Imagination will appear greater. ow, (me it is, that one greet Ad
vantage for eiiimating the Di llance of a t hin feen, is from the Variety of
intermediate Objects between the Eye and e thing (can. For then the

Imagination muf
’
t allow room for all thefe things.

Now when the Sun or Moon is near theHorizon, there is a
H ills, and Valle s, and Plains, and W oods, and Rivers, and

Fields and Iuclo ures. between it andus ; which prdent to our

1 thefe Or if it fo

nor actually fern ; yet
~ lnving been

accuflomed to li e them, the Memory fuggefis to us a View as ~ large as is

the vifib le Horizon.

But when the Sun orMoon is in a higher Polition ; we fee nothing be
tween us and them, (unlefs .perhaps fome C louds) and therefore nothing to

fo
'

great a
-Di flnnce -

as
‘

th
'

e other is.
. And therefore, t gh both be feen under the

appear (to the Imagination) of the time B
'

efs,
at the fameDifiances : But that near the He

l

gi mn is judgedb igger (bea nie
fuppol

'

ed farther ofi
'

) than the fame when at a greater A ltitude.
’

Tis true, that as to {mail andimiddling Difianées (halides this EMmate
fi'

om I ntermediates) the Eye hath aMeanswithin itfdlf tomake (m e Efiia

mate of the Dillance. As, when we already h ow the Eigh th of a thing
feen, to which we have

'

been accufiomed; as, aMan, a Tree, 3 Hm fe, or

the like : If
'

fuch thing appear to us tmder a fmall Angle, andindiffitfl , and
faintly coloured, the Imagination doth allow fuch Dillance as to make

{fi t m e n t-em s And if this 'shrsush s ttdrfiivem b e
N “H . n



refented: to us undera b igger Angle
“

, andmore diflinéi, it is according.
apprehended as fo much nearer. But the Cafe is Otherwife, when we
not, by the known Bignels, judge the D illance ; but, by the Tuppe

fed D illance, judge of the Bignefs, as in the Cafe before us. And,accot
Perfons, according to

.

different fanfied Difiances, judge

A n ; In our two Eyes (when the Objeéiz
‘

is feen by both) there is yet
anor Means of eli imating how far off it is. (And it is this by whi ch
we judge of D iliances. ) Namely, there are, from the fame Objefi. two

different v ifual Cones, term inated at the two Eyes ; whofe two Ax es con
rain, at the O bjefi, different Angles, according to difi

'

erent Dillances ; an
‘

acuter Ana le at a

g
reat Dillance, and more ob tufe when nearer.

Now, that fuc Objeéi:may b e feen by both Eyes clearly ; it is requifi te
that the Eyes be put in fuch a Pofition, as that the Sight of each Eye receive

the refpeétive Ax is at Right Angles which requires a different Pol i tica of
the two Eyes. according

'

to the different D ifiance of the Objeé i: as will

manife llly appear, if we look, with Attention, on a Pin er (or other final]
O bjeé i ) at z or 3 Inches D illance fiom the E ye ; an then upon another

like O b ject at 3 or Y ards b eyond it, (and this alternately feveral times) .

For
’

twill be manif that wh ile we look intently on the one, we do not

fee the Other, (or but confufedly) thou h both be jull before us . And, as

we cha e our V iew, from the one to t Other, we manifeli ly feel a Mo

tion of t e E es (by theirMufcles) fromone Pofiure to another;

And accot ing to the
‘

differ
'

ent Pofiure in
'

the Eyes, req uiii te to a clear

V ifion by both, we e
‘

fi imate the Difiance of the Objeétfi'

om us.

Andhence it is, that they who have loft the S

f

ight of one Eye, are at a

as to efi imating .

Dtflanccs, torn what they could do
Ufe of both,
he

'Difiarlce

g
rows (0 great, as that the Pofition of thele

v ifixal Ax es b ecome parallel. or 0 dear to parallel as not to be diffinguifhab le
fi'

om it This Advantage is loll , andwe can thenceforth o only conclude,
that it is far off; but not how fir. Hence it is, that ourV iew can make

no D ifiinéicion of the Moon
’

s D illance from that of the Other Planets, or
even of the fix ed Stats : But they {item to us an equally termite from us ;
though .

e
'

orherwife
‘

know theirDiliances - fi-

om
'

us . to be vafilyzdiiferent,
Becaufe the Parallax (as I may fo call i t) from the difi

'

er

'

ent
'

Fofitionof the
two Eyes, is quite loll, and undifcernab le in D ifiances much lefs than the

MR of thele.

So that, though
‘

as to fmallDillance
‘

s, we may make (on e Efiimate fiom
the known Magnitude of the Ob

'

e
'

éi ; and as to (fiddlin
g
Diilances. from

the Parallax (as I may,

call it) fl

ariii n n‘

om the Inter
-

val e $ 13? q E es :

Y et even this latter will hard
jy

reachbe and, if lb far as the vdb le l ie
zon ; and

‘

all beyond it is lo And t erefore there being nothing left to
aflifithe Fancy tn efiimating fo great aDillance, but only the intermediate

O bjeé lzs W here thefe Intermediates appear to the Eye, (as when the Sun or

Moon are near the Horizon) theDillance is fanfiedgreater, thanwhere they
0 8 z .p
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IX. G ive me leave to fuggdl a Speculation, which hath been in m To a.

T hts thefe Forty Y ears of more ; but I have not had the Opportu
}:" u" "f t“ 5 "

01 Sta rs by
Praarce : It IS concerning the Parall x f th fix ed w {r
8 annual Orb .

a o e
fi r. “filliihi

.

Galileo complains of it a great W hile fince (in his .S
'

Jflm Cofmx
‘

em ) as iiik
‘
ffun .

a t n0t attempted to be obfervedwith fuch Dili ce as he couldwifh, N m " “M
and I t we have the fame Caufe of complainingfis

h

] I know that Dr.

Hook andMr. Pw a d have attempted fomewhat that W ay, but have de
filled before they came to any thing of

'

C ert ainty. W hat hath been done
to that purpofe Abroad I know n0t .

Galileo hath fu d divers Things confiderab le in order to it ; as,

the T ims of Ob ervation, the Stars to be obferved, and the Manner of

yet I doub t is nor praéticab le. That which oc

upon thefe Confiderations, was to this purpofe
Stars (nearer to the Pole of the E quator than is
from the Pole of the Z odiack) lh ould be made

choice of for th is purpoi
'

e. And in cafe the meridional A ltitude be di

fcernably different at different Times, (0 will alfo be their utmo ll Ball and

W ell Azimuth, which may be better obferved than their Rifing or Set

ting And thiswill not be obnox ious to theRefraéi ion, as is the meridional

Altitude (for though the Refi
'

aétion do affeét the Altitude, yet nor the

Azimuth at all) ; and
‘

we may here have choice of Stars for the pu fe ;
wh ich, in Obfervations from the Bottom of 3 W ell,

‘

we cannot

r

iiiive ;
being there confined to thofe only which pafs very near our Z enith, tho

’

very (mall Stars.

I would then take for nted, as a thing at leafl: v probable, that

the fix ed Stars are not (as was wont to be fuppofi? ) at the flame

D illance from us, but the Di llance of fome vafily greater than of o

thers and codequen
'

tly, though as to the more remote, the Para llax

may be undifcernab le, it may, perhaps, be difcernable in thofe that are

nearer to us.

And thofe we may reafonab ly guefs though we are not fure of it

to b e nearefi to us, which to us do appear b igge
ll and brightefi, as

are thofe of the Frrfi and Second Magnitude and
'

there are at leafl:

of the Second Magnitude pre many not far from the
.

Pole of the

E di It, (as that in patric at in the Shoulder of
'

the Laj er Bear
A in cafe we fail in one, we may try again and again on fome

other ; which may chance to be nearer to
.

us than what we try firfi.
A nd Stars of this Bigneis may be difcerned by

“

a moderate Te lefcc
zp
e

even in the D ay
- time efpecially when we know jull where to look or

The Manner of Obfervation, I conceive. ma be thus. Hav in firfi

pitched upon the Star we mean to obferve, an having then con idered

(which is nor hard to do) where fuch Star is to be feen in us greatefiBall
or
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Mi hi M1110

I I ‘

0 4 4S

cujusmcminit

ms Adverfione
‘

81 O b fervatis Diftantiis, Loca Stellis aflignavi infra fcripta ;
M dia prius Lucida, eodem omnino Loco Latitudine donate, que Ambm

'

.Cm‘
olino arrideat 5

°

ca teris etiam ab inde difpofitis ; ?
uas tamea omna , prom.

hm fi hac in re fentcntiam fcq ui licuifl
'

et, tres vel altem duos Scrupulos Pn

mos Pmmoriores, nec 11011 81 Latiores ab E clipu
'

ca proponerem : Ineunte

A m; 1 672. confiitutz,

Occidentalis "

Lucidior
Intu ham: 8: Borealiorem Telefcopicam
Occidentalis Borealior- 4

Q18 in C ufpide ad 0 111101

Orientalium fuperior Telefcq pica
Telefcopica alia

fXIII. 1 . Inter
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Ki l l . 1 . Inter 0m »

magms Stellis C onfertiflimis com is}
1

1

1

2

Mm , quz Ca lm m

2 . Conlos infi'

a Procyonern
’

perlufbans, Nabnbjb n ofi
'

endi, Laram, 8: B; Mr
. Flam

stellulis Confettiflimam. Hanc candem credo'

q uam CL CW “7,
team .

XIV . m . 166 I difcoveredthe 6111Star in the Headof A rie: to be am firfiafAries '

double Star, made two confidm b le Stats, (0 near as not to «be difoovered535
4

533155
two, but by a G lafs of 6 or 8 Foot long. l’h il.Col l

p. 108. Ma rg .

XV . 1 . Defunt in duz Stella Secundz Magnimdinis in Pappi
“ are? n m s-{f

New}: ejufque Tranfiris, c ro B 8: 7 , prope Gwen:M jorcm, ame 8: aliisfirs
f'

h
‘
ofi
t

éi
’

occafione pm ftrtim m A » . 1 664. Obfervatae 8: reeognine . .Ear'um nari. N. 73

Difparitionm
ocui Anflo debeam, non novi. hoc induhium. quod a die 10

" “ m " W 's“

Ap iL . 8 .
~ ne Vefiigium q uidem illarum adefl

'

e amplias obfervo ; (u teris

titta a s, e tiam M e i :Qpintz Magnitudinis, immoris. Plura de alia

rum Stellatum Mutationibus, plufquam Cmtenis, at non tanti ponderis, an

2. M. 640133 hath difcoveredmany New Stars ; viz . One of the Fourth

Magn itude,andtwo of the Fifih, imafliqm He hath .difcoveredtwo others
towards the beginning of arm ,»where we were fure they wa

'

e 1101 yet
about the endof the Y ear 1 664. confid that this Place of the Heavens,
where pairedthe then appearing Cou rt, was iligently beheld by ma n who

fi
erceiveddivers other fmall Stars, without obferv ing thofe two . T e fame

ath alto obferved, towards the A rfla
’

ck, Pole. four of the Fifth or Six th

That the Starwhich Bajwa puts near that which

he marketh in the Pi e of 0 1121M ivor, appears nomore ; That that which
is markedA , in the igure of A ndromeda, is alfo difappear

’

d; That in lieu

of that which is marked to, at the Knee of the fame F igure, there are two

others more Northwarcl'; andthat, that which is5, is very -

muchdiminiflt
’

d;
the Star, .which Yj

‘

cbo placeth at the E x tremity of A ndrm da
’

s Chain, and

calls it of tl=1e. F0urth Magn itude, is now {0 (mail that one can fcarce fee it ;

and that which is in his Catalogue the zoth of the Confiellation of F ifi“,

is now no more feen .

3. On . the 24th of Sept. (St.N ) 1666 . I have obferv
’

d that New Star in Tn
m

é
m 'k

Patter:n
‘

, (which from the Y ear 1662. until this T ime, hath been alrnofiffififie vzfix:
altogether hid) net only with my -nakedEye, like a Star of the Six th or Se N . 19. P. 549

venth Magnitude,but alfo with a very great Sex tant. It is {Fill in the very
37 "

fame
‘

Place of the Heavens, where it was fi-cm A m. 1 66 1 . to almofi 1 66 2 .

For its D illance from Scheat Pegq
fi -hath b een by me found and

from 1141417045,
~

to
’
. which D i llances are altogether eq ual to thole

which I -Qbferve

‘

? M . 16 58 ? thePi tfiof N ovember. Fort he
'

Difiance from

Schu lz at that T ime was andfi'

om 1140 1 49 434
f w e
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10 . It was ed to decreafe till it wholly
’

d.

167 1 . m 1. 17.

‘

D . Anthem fpied it again of the Fourth Mag

that in the Book of Ch m , but more rad

he found it a little diminil
'

h
’

d. and almoll: equal to the greatefl:

Stars that are below in

The 1 2th. it was equal to the leafi of thefe two Stars.

The t 5rh, he perceived that it increal
'

ed, and found it equal the fecond

time to the greatefi of thefe two Stars.

From the 16 th unto the 27th, it appeared of

es equal to the b iggefi of thefe two Stars.
leafi, and now and then between both .

But the 27th and 28th, it was become as big as the Star in the Swan
’

s

Ba k
The 30 th, it appeared a little clearer; andthe firfiSix Days in 5 69 it

of I ll a], it was feen finaller than the fame Star.

The t 6rh, itwas in B
'

efs between the two Stars that are below in Lyra

And ever fince
'

lh e hath ill diminifhed.

Thus this 8121 hath been twice in her greatefiSplendour ; firfi on the

4th of April, and the fecond time in the Beginning of Mg .

Hifce te inv ifere volui, q uo vos de Obfervatione quadam notatu di
g
it B Ma m ]ius.

certiores facerem, mentemque l imul meam ea de re vob is ex ponerem e I
“;65 1”37°

N ew ; v iz. illa Fix a 3 Mag. fete. C irca In
'

fia C] inter informs
icua, cujus Longitudo 323 . 8c Latitudb

n

47
°

.

3 01 . modo ex ifi it ; ut Obfervationes,
'

Die 2 5 11111, Anno 1;me ha
b itz , luculenter ofiendunt. N ot/m autem Ste ' hanc ipl

’

am omnino effe.
8: in C trlo ad Am . 1 660 . penitus inconfpicuam fuiffe, non ell quod quif

quam dub itet . A ccidit enim ut Am i : 1 6 59, 1660, 166 1 . plerafque Stellas

illa ornnes, in Afierifmo n m
'

appare
‘

ntes fumma diligentia, deb itis Orga

nis D imenfus fuerim, atque ita ornnes illas, etiam circa Collum, 8: Ca t

Vol. I. K k e



Deprehenfib iles notaverim. earumque Difiantias a diverfis Fix is caper
-1m ;

anllam autem Stellam 3 Mag
. cc loco ub i

°

am diéta N ow noratur, tum de
rehendi ; quam ramen optune, i i adfui et, confpex ill

'

em . Sic ut primo

hinc C ertus fim, Ann . 1 660, 81 1 66 1 . hanc Stellam nondum ex titifl
'

e viii

b ilem . Deinde clare et iam patet ex Baym
' ‘
Urmam trk , hanc modo di&am

Now ?» Stellam neque Ann . 160 3. Apparuifl
'

e, 81. per confequens neqne 77
.

chom
'

, multo minusMm e/90. Si quidem 8: Bayonet Fix am tanta Mg n itu

dinis deprehendiffet, cum haudprocul ab illa aliam 6 Mag. de

g
imterit : prout

in Afierifmo ejus n m
'

videre ell . A t. inquies, forte ea ip efi, quam tu

Noam dicis, qui pe cum q rm Congruis Organis Stellas t112s hand
'

Obfer

vaverit, fieri faci e p0tuit, ut a vero ejus lo
’

co ad G radum‘
, vel

aberravit. Sed, crede, idfié’cum non efi, q uandoquidem Stella

adhuc eodem loco, ub i Bryan t: fete earn de (uit, commoratur, necMajor efl:
Stella 6 Mag. ut eoclem tempore ci vi batur. D iflat enim, ut ipfemec

nuper deprehendi, ab Ore Peggfi
‘

Dex tro G enu Pegg/i
hinc provenirejus Long. 28 81 Lat. 1

Bor. adAnnum fcilicet Currentem 1670 . Complet. 711110. A t Nam E lon

gatur ab Ore Pegdi 81 a Dex tro G enuc qfi
ex quibus Difiantiis Long. 23 . 81 Lat. Bor.

E licitur. Adeo ut hz c Not/4 plane {i t diverlaab illa 6 Mag. a norata;

(quanquam hz duae nondum ad duos gradus ab invit em removentur.)
A tque ex D iétis manifeftum fit, hanc NM nec Ann . 160 3. nec Ann.

1 670 . inter czreras em icuilTe Stellas
Cum primitus a me obfervabatur, quoad Magnitudinem

Stella: in Peé’tore Aquile z uabatur, nifiquodaliquanto Obtu
minis ; quo ad Situm, r pefiu reliquarum Stellatum, in Li

illa in Ancona Alz Superioris Cgm
’

, 8: illa in Humero Aquib , nec non cum

Luci dd Lyn , illa in Khom Delpbim
'

, Mediaram Borealiori confifiebat.

Triangulum veto E quilaterum cum illa in (240194:81 Ike/irogg
m

'

confiituebat.
N. 66 p. 2028 . Mirum vero in modumM. Sept. decrev it, adeo ut 14O nulla ratione am
N’ ‘54' 1" 8”

plius Seé
’
tante obfervari ame potuerit ; licet omnem adhibuerim diligentiam.

N. 74 P. 2197 . Ann. 1 67 1 . Apr. 29. Denuo Obfervavi. E x cedit illam in Rdiro gm;necN' ‘34‘ 1 " 85“
°

non cam quz efi in Antone Inferioris A12 m
‘

, fereq ue illi qua: e in Pe

fiorenm
'

atquatur, nifiquodLum ine aulo i tufiori Rubicundiori modo
Luceat. Qua veto Die rimum us illux erit, affirmare adeo ectro non

polTum . C ertus interim um, adMenf. Dec. m . imo Feb . haudConfpicuam

fuifl
'

e. E tenim poll 14 063. quo v ideri d at, memini me earn f ius qua:

fivifl
’

e eo in Loco, fednufquam Ap uifre. Id circo q uantum 00 da

tur, v ix ante initium jun . uin (ii:dub io adhuc tardias, iterum Prodiir.

J pn 30 . earn aReliquiq qui darn Finis (um dimenfus. D ilb t a Cauda
Cgm

'

ab Anwne Alas Superioris n
’

, 50
" a

éapite veto Serpenm m He ut eodern plane Loco adhuc Per
.

i ifiat, ub i antea fuerat.
N. 144. Ma » 17. A liquanto Minor v idebatur Roflro n m

'

, 8: illa in Humero

A qm
'

k , turn etiam Lumine Ob tufior Major tamen illa in Culpide Sagan ,

a. e qualis fere illi Seq; in Jugo Lyra.



W 25. Minor v quamDie 29Apr. quaprimum vil
'

a fuit ; fit ut
decrefcere videretur. Minor jam erat Rofiro C m

’

, nec non illa in Antone
Alz Aulir. etiam Minor illis in Jugo L rd, 8c umero A quila ; vix Major
apparuit Minori duarum in Pedenm

'

, illa in Fe

26 . Minor apparuit illa in

3911. 3. Minor fete illa in (30110 Cygm
‘
8c 1 8, vix Stellis 5Mag. zqui,

parari v idebatur.
A ug. 2. V ix 6 Magu. apparuit imo Minor quam

put 8: (3o n m
‘

ex rftentes inter-valla t

Sept . 1 1 . Haud amplius co peéta.

Am . 1 672. .Mar. 6 . I obferv
’

d it again ; but it can hardly be feen with N. 81 .

the naked Eye.

3

m . 29. V ix 6 M . a paruit ; A quo tem re neuti uam .

°

us N, ,

(v iz . ad Am . r
a

g
n

Cobfpefim venit, utut

lx i'zpius ili
l
am dimer 844.

34. i 8”
Qi z fiverim .

5. Am . 1667. in TheM bulofiinM omeda
'

sG irdle (which may The Nebulofa
well enough be (eon b the bare Eye) tpp

eamedmuch obfcurer than the Y ear ggzg
’

gjdgfiy
before. In theMon of Febr an {March I didnot fee it. M . Bul lialdus .

6 . 1 . A nn . 1667. 20 . he N ew Star in the Neckof the Whale,
did approach to the B ignels of a Star of the St th Magnitude, and grew in Col lo Cot:

CI
'

afterw I

by M. B umb lg
lg'eb . 1 2 . I lilw it at lafi of the Fourth Ma

gn
itude.

dus‘ M

Feb . 24. It was equal to the Stars of the hird Magnitude, mining
very bright.

Feb . 26 and 27. It appeared yet to encreafe.

2 . Am . 1 66 In the Beginmn of 390mm] this StardidnOt appear. 3 ,MHevel iua.

39m. 23. I cund a little Star 0 the Six th or Seventh Magnitude about
1
13

41- 14 60

the fame Place where the faidN ew Star afes to appear. But it then feemed
“ 54° PM“

to me not the enuine New Star, but another ; to wit, preceding theN ear,

whofe Lo itu e in Am . 1 660 . was defined by me, and
the Latitu

‘

i 32
”

Feb . 2 . It appeared very bri hr, and that, when the Moon (b one. of the

Bignefiof that in theMoat/9 o? the Whale, or Nada Lint
“

from which time

I always obfirv
’

d it to row b igger.

Mar. 1 3. [ didBill nd it ex treamly bright, but could not by my naked

E ye, becaufe of the v iv idCrepufcle, and the low Sight of the Star, accu

rately determine its Magn itude.

166 8 . Ofbob . 26 . New: in Collo C m
“

primum vii i ; fed infiar mi N 131 .
nutrfilmz Stellulz .

N ov . 7 . N ova in Collo Cm
'

Medium fete in 016 z quabat.

1 669. an . 28 . Minor erat illa in Ore.

In at 6 M n . apparuit.

067. 1 6 . Illa in OreMajor erat. C

051. 27. Lucidam Mandib . z quabat.

N ev. 19. Major illa in Ore 81 Minor. W ebb.

K It 2 A m . 1670 .
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( 253 )
8 . The a rm , 24m 1672. had (on the 1 ll of“ IV. S .) pafs

’

d
beyond the moll Northern Star of theHeadof Ta m, mdwas dillant 1

from the Star that wasm il to that towards the South . M. Cfim
'

bavin confider
’

d thefe two Stars, ob litrv
’

d that the Second is not lefs bright
than e Firll, andyet that 8 47“ hath notmarkedit ; and that at firll Sight
it feems that Tycho hath left it out in his e : For he puts four Stars

in the Place he calls in M ik e" Cervké , he fpeaks not of this which
is the fifth, andmaketh,with the other lb ur, an irregular Pentagone. This

Omiflion of q a , and theDenomination which Yjebo uleth to denote thele
Stars, which luits not with the Number nor the Configuration that now ap
pears, do admini ller Caule to doubt, whether the Star in Quell ion be not

one of thofe that appearfi'

om Time to Time.

ab

Motus L inea. Conllruél io porro talis ell

L ell Centrum Concentn ci ABCDE . B I ell Perpendicularis adRH G .

B L D ell D iameter. I ell Centrum E llipleos.

B A, B C, B P, funt Intervalla Ap L I ell E x centricitatis.

parentia. I O L I .

D E , D F, DQ, lunt IntervallaMe 0 ell Focus, circa quem ordinatur

dic tum Motuum . Medius motus ; L. circa quem

B E g B F, BQ; itfl n D A’ D C ’ Ven ts.

D P, lunt L inea Reél te . IM = I N = L B.

B E fecat D A in H ; B F fecat DC M, ell Apogean ; N, Perigeon ;
in G ; BQ fecat D P in R. B L M. Anomalia Vera.

RH G ell Linea Recla.

Illullrillimus acReverendill
'

. Set/msWwdm,Epifcopus Sa

nk in E x amim A llronom ize Philolaicaa, docuit Methodum. ex data

AnomaliaMedia Planetarum, invell igandi Verum ; que ell hujufmodi .
C , ell Centrum E llipfeos ARP F, focus circa q uem ordinaturMedius

Moms. S, focus circa quem ordinatur V erus Morus. A, Apogeon. P,

Perigeon. E , E rro five Planeta. A PE , Anomalia Media. A SE , Ano

maliaV era. PE T, LineaRecla; E T = SE . ST, ell LineaRecl a.
In Triangulo S PT, dantur, 1 . S F, di llantia focorum : 2 . P T F E

E S A P. 3. AF T, Angulus E x ternus, li ve AnomaliaMedia, tequalis

Summa Angulorum, F ST 8: T . E rgo inveniri porell F SE , l i ve Anoma

lia V era, sequalis Difi
'

erentiz Angulorum, F ST 81 T . Nimirum .

T) : Sed -[m a [A erm F T é ' F S, 44Sm i -drfm um

SedSemi-fumrna laterum F T 81 F S invenitur. fub ll ituendo pro F T a qua

lem A P, cujus Semis ell A C, qui additus C S, lemilli iplius F S, facit Se

mi- fummam A S. D illantiam Planets:Max imam.

moventem ex tendi r. m A

g
hella Of “3

lam : [ infil l]
by M. Callint .
Confiden t! by
Mr. Nic.Mer

fi
tOf .

68(7 . 3. I I

MS I' A“. 1670.
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Turn 6 ex Sani-finnma A S, aul

'

eratur Latus Minus F S, rellant Semi
dill

’

erentia Laterum F A.

AnomaliaMedia

Corolla . 1 . Si continuetur S E ul
'

que ad V, ita E V fit ipli PE ,

tOta S V Ax i A P, erit Trianguli, F S V, Angulus V , Semis Prollaphz

releos F E S, ideoque zqualis Sani
-di ll

'

emntiz Angulorum Anomalia Media

8: Vere , b . e. ipforum A PE , 85 A SE ; 8cE x ternus A F

eorundem, A F E 8: A S E , Angulorum, ablataflit. Semi-difll rentia, V F E,
ex Majori A F E ; unde oriuntur duae Analog

4.1mm . com rade»: V ; i n S V, z A x s
'

rrog/
‘

wrfiA P) and S F,W m

lic Vere, F SV 5 1
'

M SV , (vex A m} A P) d F V , 5& 0»m Vera

V X, m l F X.

in eodem Trian 10, F S V . ex Subtenla: F V, Punélo me

cularis E ; lemb it illa S V in duas pan es, narum

Medii Moms F E , altera veto S E . ell ip linea

2 . Sit 4 Centrum Concentrici c I:f i . c db, ell Angulus dimidias Anomaliz

c a d, Diameter, eademque L inea Ap Verz , 85

fidum . dc i, Angulusdimidiz Anomalia Me

c b, Arcus Anomalie V erae, cui re diae .

lpondet . c i, 8: dh, lunt L inea Refit , l
'

ecan

di, Arcus Anomalie Medias. Iraque tes le mutuo in g.

Ab Interleél ion is Punél og,demittatur ad ad, P ndicularisg 6. E rit igitur,

db b g Radius Tang. b g, vel e dh.

E t c b z i g Radius : Tang. b cg, vel d c i .

E r db x Tan . c db z -b x d'
c i .

d z c b T
g
ang. dc £ ang. c dh ; hoc ell ,db erit adc é,ut

Tangens dimidiazAnomaliz Media 8cTangentem dimidiz Anomaliz V erse ;
adeoq ue (per Regulam l upta ex Poli tam) ut di llgmtia Planctae Max ima, ad

dillantiam Minimam . Quamobrem d 1: z: erit dillantiae Planetz Max imaz;
8c 6 11, Min imee ; 8c 4 6, E x centricitati.
C umque idem eodem modo Demonllretur de ex teris omn ibus Interleél i

onum Pun&is, nimirum Perpendiculares ab ipli s ad 6 d L ineam incidere in

Puné lum b ; Oportet, ut Reéla, jungens iplas Interleél iones, congruat P

pendiculari, b g f:

3. Duéla
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E x centricitates Planetarum, delineatione G eometrica, adhibitis Oblervati
onibus quotvis ; nec dillicilius ell, C irculos ducere, uam Lineas Reflas.
Sed ut demus id, quod verum efi, C larifiimi C4 3 Delineationem G eo

metri cam non nihi l ex
°

tiorem efl
'

e ;verendum ell interim ne, l i A

lironomis ex petitam eél emur, D
'

ta req uirat EnormisMagnitudin is,
adacq ua operolior evadat, quam ip e Calculus. Adhunc autem accedentet,
utramque Methodum a quipollere deprehendemus. Ne q uis veto Apogei
E x centricitatis utraque Methodo inventa a vero dilcrepantiam cenleat

Errori C alculi itnputandam rellat ut Hypochelin E x cutiaxnus.
E t E lliptic: quidem Orb itae inventio, l i ne controverlia Keplrrodebet ur ;

ledquibus Accelerationis GrRetardationis gradibus incedant Planeta ,defin ite,
non minus pertinet ad integrandam Hypothel in. quam ipl ius Orb ita deter

minatio. Quanquam autem ex C l . Caflim
'

(vel Interpretis ejus) fermone id
nulquam apparet attamen ex Conllrufl ione Prob lematis, ejus Analyli,
man ifellum ell, cum lupponere, Planetem ex Foco luperiori v ideri prorfus
aquab ili Motu incedere. Fuit lane, cum idem ex i ll imaret Kepler”, quod
ejus let ipea evolventibus liquere porell . Sed cum id Obfervationibus nequa

u

q uam Congruere animadverteret, mutavit lententhm. Lineam Veri Moms

Planeta aqualibus tempon
'

bus a quales Areas E llipticas verrete profell
'

us ell

Punél um autem, ex quo Planeta ex aél e a quab ili Motu procedere videtur,
nullum omnino ex tarc in hoc Univerfo,nili 1d libratile llatuere libeat. Nulli

interim pu
nélo prepius a quab ilem v ideri incell

'

um Planeta, quam ipl i Foco

luperiort E llipl
'

eos. Neque inventus fuit haé l enus, qui Areas Keplm
'

Pha no

men is latisficere polle negarct led cum eas Calculo direél o ex hibere nec

ipl
’

e, nec poll cum quilquam potuerit, caulati lunt nonnulli Krplm m , nimis

indulgentem cauli s, Phyli cis aG eometria diverlum ab iilre ; qual i caula Phy
l i ca repugnent G eometria, aut minus G eometri cum l i t Prob lema ; quod,
nulla injeél a Phyli carum Caularum mentione l ic proponitur : D4r4 A rea

Trilinei, inter Lined: f ig/
"

dam, c? wri Moms, me mm Peri/ak in» E66p
M ercepti. M erl in A ngulum 4dSalem. Habent igitur a Keplero relponfum,qui

illi dr o p e
'

leia r objiciunt nim. Em ipfié
‘Schema ol0m .

Qi amv is autem Religio fueritKeplero, ab Hypor el i, quam naturalem elle

plane perlual
'

um babear, recedere ; quidni lib erum foret allis peri culum fa
b

num via qua v is alia detur, ineq ualitatem Planetarum Primam direél o

C alculo invell igandi l IdeoqueV irC l. (fin . Bulll4ldw elrusellRatiocin io

G eometrica indagare, qua lemira, quibus int ionis ac remill ionis

gradibus conveniret Planetas l
'

erri, ut ab a quab ili incelrus Norma, A llro

nomis ante Keplcrm al lumpta, ad cam quam lpeé lamus Inaq ualitatem per

duceremur. Perennant Illull . V iri monumenta, unde omnem hujus In

venti rationem hauriri licet A llrophilis. Am lex us candemRevel-endifi
“

. Ser6.

Wa -d m, primum ollendit, paria lacere cum
°

nea a quabilis Moms circa alte

rum E llipfcos Umb ilicum gyrata; deinde Calculi D ireél iMethodo orna

v it ea, q uam paulo ante recntav imus : Ita ut nihil amplius defiderari pofl
'

et,

quam ut Urania felicibus C a pris annueret . Cujus quidem Nomine fulcxpere
a ulus litit Illull rill . Cm :P4g4am,edito b ienniopoll ejufdem fete tenorisEris;L l



( 258 )
adeo veram elI

'

e H thefin, ut deprehenlam circa Oélantes difcrepantiam.

A llronomorum In citi x tribu mallet. At C l. Bullchld m, audiendum po

tius ipfam A llronomiam ratus, O blervatorum ore loquentem, fecundis Cut
-is,

adhib ita prioribus Inventis L im itatione uadam. dilcrepantiam illam ex termi

navit. Unde porno intelligitur, Hypoihelin illam, cui
'

C l. 640616 : Invelli

gationem Apogeorum E x centricitatum luperllruit, tantundem fete deli cere
a vero quantum C l. Bullialdi Limitatio pollet. atque ab illo del

'

eélu pullulare

Calculi aCce lo dill
'

enl
'

um.

z . Motus Tern Annuus per E cli ricam, Opticam In rqualitatem inducir

Motibus cr terorum planetarum ; A lgonomis Copernica n nom ine Parallax eos

notiflimam ; quam quidem in . qualitatem, ex Ob lervationibus non

multa o datam, Methodi lequentis bal in firmiflimam conll ituo; ub i pra

ter Ob ervata nihil aliudlupponitur, quam quodOrbes Planetarum l int E l

lipl
'

es, quodq le Sol in Foco, omniumOrb ibus communi. l i t conllitutus 8c

denique quod Tempora Periodica l i ngulorum ita innotelcant, ur non lentia

tur error aliquis. laltem in duabus vel tribus Revolutionibus His concer

l is, Motus Terra,
endus ell .

Sit S, $01; A B C D E , orbis Term P. Planets Mars, (qui in hanc
rem plurimis de caufis longe praferendus ell primo obl

'

ervetur Verum

Tempus Locus, quoMars opponitur Soli Tunc enim Sol 8: Terra coin

cidunt in Lineam Reél am cum Marte vel

B, Martem vero in L inea

ornnes Anguli Trianguli,

partibus invenitur Longi

Periodum, Terra ex illen

Sole in poli tionibus (uis. Qto

ita ferri in Orbe lilo, ut a quali
l

alterum E llipleos ab lolvat, 8: ei

i t, non mcongrtmm v idetur, oll endere, quomodo
e

_

illa luppoli ttone. quam Oblervatio nos
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S it S, Sol ; A L B K, Orbis Terra ; P. Planeta, vel punélum in Plano Fig,

clipticer, ub i Perpendicularis, aPlaneta dernifl
'

a, incidit ; A B, LineaApl i

dum Orb is Terra Ob l
'

erventur primo Planeta , in P. Longitudo Lati

tudo, limulque Solis Longitudo a Terra in K ; 8: poll Penodum ejuldem
Planern . Terra ex ill ente in L, Obl

'

erventur denuo pol i tiones Planeta , Solil

que, ut prius jam ex Oblervatis Longitudinibus Solis Aphelii Terrr/ a
Anguli A S K, A S L, dantur, 8c conlequenter Latere, S K, S L . Jam
in Triangulo K S L, dantur Latera K S. L S, 8: Angulos K S L, qu I run

tur Latus K L, 8: Anguli S K L, S L K Deinde Triangulo KL P, dan

tur KL,K P L dilferentia Ob l
'

ervatarum Longitudinum Planetrr‘, 85 P K L
D ifferentia Ang ulorum S KL, ultimo inventi, 8: S K P, E longationis
nete Sole in prima Obfervatione, qua ritur L P Turn in Trizngulo L S P,
Latera L S, L P, 8: Ang ulus L S, E longatio Planet}: 2: lole i n fecunda

Ob l
'

ervatione, dantur Latus S Angulus L S
P
, requiruntur quibus

Inventis, ut S P ad L P

3
m Tangens LatrtudinisObfervat e ex L, adTan

gentem Inclination is live ..atitudm is ad Solem ; dc ut Cc- l inus Inclina

tionis adRadium, ita S P Curtata D illantia, ad V eram D illantiam Planet

a Sole : Sic tandem invenimus Pol i tionem 8c Longitudinem del ideratam .

lam tellar ut ollendam, quomodo ex Dat is tribus Dillantus it Sole cum

l

Angulis interceptis invenienda li t Media Dillantia cum E x centricitate E lip
eos.

Sit S, Sol, 8: S A, S B, S C , tres Dillantia in deb it;Poli tione, duétif Fig .

que A B, B C , fit A B, D illantia Focorum H perbol
r
, 8: S A S B

E H, Tranl
'

verlé Diameter ; quibus pol i tis, deliiribatur L ina i lla Hyper
b olica, cujus Focus Interior ell . punél um A , ex tremitas L inea Longioris

S A pari modo l i nt B C , Foci Alterius Hyperbol " , cujus D iameter S B
S C K L ex quibusdelcribatur Linea Hyperbolica Focum habens In

teriorem in punélo B Dico hasduas H perbolas l i c delcriptas fele interlecare

in punélo F, qui ell alter E llipfeos qua i ta Focus,duaaque L inea F A, F B,

vel F C, S A, F A, S B F B, vel S C P C a quab itur Tranlverla

D iametro, S F ell Dil lantia Focorum quibus pofitis delcriptio E lli feos

Facillima ell . Cum vero hujus Conllruél ionis ratio non omnibus ita acile

percipiatur, non abs re erit, illullratrionem ejus aliquam all erre ideo dico quod
ex notillima E llipleos proprietate S B F B S A F

.
A, tranfpol i tis

E quationis partibus F B
— F A S A S B, ita ut etiam l i F B & F A

nos lateant, carum tamen difiemntia a qualis li t S A S B, hoc ell , E H,

cumque li t ex natura Hyperbola , ut habeat qualvis duas lineas
é {uis Focis

adquodvis punélum in fua Curva conllanterD ill
'

erentes quantitate Tranfverl
'

a

D iam etri conllat punélum F ell
’

e alicubi in CurvaHyperbola , . cujus D i
emeter Tranlverl

'

a a quatur S A S B, 8: Foci, A B ; Pari modo Demon

ll rari prorell punélum F ell
'

e in H perbola cujus Diameter ell S B S C , 8:

Foci B,C . E rgo necell
'

e ell, ut It in Interleél ione duarum illamm H er

bolarum, qu cum lele interlecent in unico lolum punélo, clare ollen unt

ub i l i t Focus alter E llipleos qux fita .
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Srr460 G eographus, p
. 93 poll C6rgfl. 30 . Circuli, li ve pra ter G ra

dus adhuc unius, We

Nec aliter Ga n“ : (temporeM i ) cap. IV . E lemem. Allron. E t T4114:

c. atque Proclm de Spha ra. Indeque l i ve A llrologi, apud Naddmm

Arabem,d u bium fi rm/dram. &c.

N odda nm A llrcmomus, qui floruit circaAnn . Dom. 1 notar462mm

neque oblervatam unquam Majorem G r. 2. nequeMinorem 23
° con

l ih uo tamen decreville.

CI. Ptolenm a ,poll . Ch i/1. 140 . la pins ex pertus, Crico luo

lemper repent prox ime mndem cum

D i llantia enim Tropicorum verlabatur inter 8c 47 Sed eleg

pro Selidio luo 47. S un . MC) . p. 1 8, 2 1 . 8c 27. capit

pene Medium, y our. 117 . n
’
. x
”

. in “ . Nec aliter in Hypot elibus Pla

netarum . vero in Canonibus wetx eicy pre teriitMinuta
Secunda. Fallitur autem p enalty ,dum ex colligit AoEaio

’m

modum pro Pro/cm

Poppa: Akm dn
'

nm (po Ch g/3. l . 6 . Theor. Rica
‘

olo

Patppm, Fr. Com m diao colli

g
ente
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M uir a lui A éa
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‘
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Imo addit ille eodem JE vo la
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°
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intercept the Sun, andcaflt a true Shade, andmake the
though the Heighth andDifianoe of the Building, and
upon which you receive the Shade, and of the Line on which

you meafure the Spaces, be not ex aétly known. But it is convenient that
the Plain onwhich you take the Shade be nOt farfiom Perpendicular to the
Sun, at lentil: n0t ver

y
Ob lique, and that the W all which cafis the Shade,

b e flraight andfmoot at the top. and its Direction nearly Eaii andW elt.
The principal Objeétion is,That the Pm nbrd, or Partile Shade of the Sun
is in i ts E x tm ms verydifficult to difiinguifh from the true Shade,whichwill
render this Obfervation hardto determine nicely . But if the Sun be tranf
mitted through a Telefcope, after the manner ul

'

ed to take his Speck: in a

Soh r Eclipfi, and the upper half of the Objeé t-G lafs be cut off by a Paper

pattedthereon. and the cra ft upper Limb of the Sun be feen jufiem

out of; or rather continging the Species of the W all, (the Pofition the
Telefcope be

'

r ated by a fine Hair ex tended in the Focus of the E e

G lafi) I am gifurez
uj

that the limit of the Shade may be obtainedto the iit
mofiE x aétnefs. I fhall only fiartha '

advertife, That the W inter Tropick
by thisMethodmay be more certain?

obtained than the Summer
’

s, by rea
(on that the lime G nomon does affo a much largerRadius
of Obfervation.

XX. I have found it necefl
'

ary to malte new Solar Numbers, becaufe in fl eSoiae -bery

my old. I have neglected to 3 ply Refi
'

aé l'ions in all the Altitudes above
i

’

ifihfiif “

go Degrees ; wherein yet Rea on and fome little E xperience hath fli t-wed
me. they are not infenfib le. 1 found 8 . agar, Obfervations. which 1 5222.
took from Racial”: hisM Rq

'bm mt. much more Accurate than

c l s. and therefore fought Out Numbers that might anfwer them . The

W iza rd I found it nec ary to
. promote

'

44 Minutes ; fo that Am

M e 16 55. it ht be in 25 7 30 c o
"

andto make the teatefi E anug
whereby I found wo

g
uld be an

than I
'

exPeé ted, and as near, all things confi

B ut ifiili I was uncertain, whether the Refiaé tions in the faids
Tab les were jufiMeafures or nor, ahd I had no Conveniencies for Ina-1»

king Trial. At h it I thought on this E x pedient, which fitlly fatisfiedmep

andfrom the Stars in the N ight ceding orfollow‘.

x amined, they mi ht {haw me t m e Qi aritity of

Sun
’

s Orb, or ta r the D ifference ofhis Mean and
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fraa ions in both\ I found the Sun at to be in Confi

uence of the Lower Head of n . The Drfl
'

erence Longitude betwi x t

guefe two Stars rs 17 59 And therefore now the Sun in Confequence

of the Lucid: Cake w. 9a . So rhat the Sun
’

s appauent

twix t the Y ear 1 582 M . g. a
"
. 4 2

’
and the Y et

(befides the whole Revolutions) was 1 87
° but the

Mean Mot ion rs 191 . z
'
. greater than the Apparent by 3

°

parted}
i n proportion to the Equation of the Earth

’

s Mation, collected for
T imes from my NewTab les,gives the greatefl:Equation of theOrb,

1 5 . confenting to my wonder, withom any wrefii of the oh

fervatr

g
m with that, wh ich I deduced from M a

”
3 Co Meridioml

Altitu es

The Sun
’

s Motion, by the Tab les which I now ufq groundedon this
Eq uation, is lefs than c bo

’

s by no lefs than That great Equation

made him commit no (mall E rrors, andput him [im ageShifts to hide
and (b lve them . So that all his O bferv ations ofmlanets in the
{i tions to the Sun, are to be Can celed, befime we attempt to

them by Numbers . For b is Errors in the Sun
’

s Place made

fimetimes 5 01
‘ 6 B ours in the time of the Oppofition ; which mnfi be

n . XXI . Non parvurn adhuc elkDiflidiurn inter A ilronomos, quanta :f t in
M t s s aq uando Tempore Profihaphzrefis, ita ut D agm a r“ fatettur nui

{miter r os lam i n Afh-

onom ico Pulvere majora n Difl
'

icultatem [e iriverufle ; quadcum
notarem, animadverti tn quibufiam Ca li Obfervationibus ame Pafiis, quid

N u t). 1) ex illis mvenitet ; 8c, cum mihi efi
'

et HorologiumRou tile Penchrlum, ad
03 A“ l 67“ modum ex aétum, linea Meridian artificialiner Confirtuta, examinaham So.
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XXIII. M 1660,April About 8 of theClock in theMorningthere.

appa r
'

da Sp0t in the lower Limb of the Sun, a little towards the South of
its [E uator, which was entred about i, of theDiameterof the Sun itfelf)
being ut in its fhortefiDiameter. of that of the Sun. its longefi,a
bout of the fame. It difappeared upon W ednefday Morn ing, M 9.

tho h wefaw it the day before abqut to in the Morning, to be nearzone
the Difiancefi-om theW efiwardLimb, a little South alfo of its . Z-

T

qua

tor, that it firfiappearedto be fi'

orn the Eafiward L imb, a little South alfo

of its E quator. It feem
’

dto move falter rn the middle of the Sun than to

wards the Limb . Itws a very dark S t, almofi of aQuadrangularForm,

andwas encloiedroundwith a kindof uskifh C loud.

W e firii obferved this very fame S t both for
ég
ure, Colour, andBulk,

to beRe-cutted the Sun 1149 as,w en it appear
’

to be in a part ofthe
fame Line it hadfbrmerly traced3 andwasEntradabout of its Diameter
about 7 a Clock in the Afternoon. At the fame time there appear

’

danother
,

S which was jull E ntered, anda to be Enterednot above part
the Sun

’

s Diameter. It ap to be 1°

a
towards the North and

South,md {hortefitowards the Ball andW eft. here fean
’

dto be difpers
’

d

about it diversfinal]C louds here and there.

XXIV . I . Am . 1 671 . M. Pica rd, at Sea near the Tex el, obferv
’

d 3

Avg. 3. St. N . to the 19th. It appear
’

d at firfl, like
but on the 19th day refemb ling aMelon-Seed.

2. Aug. 1 1 . (St. 1 67 1 . About 6 a C lock 3 Night, M. Gfl
'

rm
'

, with
a three-Font G lafs,remark

’

d in the Sun
’

sD isk, two Spots very dark,
fiom its ap rent Center about the third part of his Semi-Diameter.

were in t Southern part of the Sun, andtheir E longation from the Pa ral

H theW ar “in through the Center of the Sun,was about

of Diameter. he
5
Time which lapfed between the Tranfite

Sun
’

s Center and that of thefirfiof thefe Spotswas or the

diameter of the Sun then pafling
in The firfiof theft Spots, being

lookedupon with a Telefcope o r7 Foot long. appear
’

d with a fomewhat
Oval Figure the otherwas O b long and a little curved, like theHeée et.

ter70d; and.both together were (urroundedby a Corolla, orCoronet, made

up of little dark Points,which conformed itfelf to the Figure of the Spots.
confideredas they were joyned together.
A ug . 1 a. He perceived that they were nearer his Center. The Time be

tween the pafl
'

age of the Sun
’

s Center, andthat of the interior edge of the

Coroner which encom s
’

d them both, was then of 1 6 A t a ( lock it
was but of 1 5 an the SouthernL imb of the Coronet touch the Parallel

pafling through the Sun
’

sC enter. The fit ii Spot was com fedof two 0

thers almofiround. andconjoined. The fecond re refcnt the lh ape of a

Scorpion. The thirdwas round. And they were three env ironedwith a

Coronet,which was compofed. aswe (aidabove, ofabundance of little ob
‘

fcure
Pricks . This Comm appear

’

dto be clearer than the refi of the. Sun, when
looked
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L imb of the Own,and

"

e thence unto the Fall
'

age of the Sun
’

s

5 The L imb
‘

ofthe Crown nex t the Parade]pafling through the
o the Sun, was difiant from the fame Poe-d el

A 19. from4 to 4; in the Ji vening, the . S a

sm
x

aircumfem ce,
‘

frOmwh ich itW diRAntJa
‘

iioritpt
e

liZb readth
”
A g . 20 . in theMorning,which,

was not the full fevenrh from the day that
they were arriv

’
sdto the middle ofthe Disk, eh difippeared.

The apparent Velocity nigh the Centerwas uc that if it had continued
the fimy rhe S w ouldh ate arrivedalmoftin 4 days to the Limb of the

Disk but in t is Hyp0thel i s, that _
the Sam were -adherent to the M

’

s

Surface,or at leafivery ni h to it,this apparent Velocity wast o lefl
'

en at
‘
é é rd

ingas they lhouldremo
vegrom‘

theC enter, ashath come to palsin effeétu
"

The

Dimi nutionof thelengé roftheMitty Cm was in amarrner roportionab le to

theD iminution of theapparentVeloc ity
frnce t hat,when t C rownwas in

the m i ldle, and . in a Si tuat ion, wherein its t rue Figure couldb e belt feen,
i tap r

i

d Oblong, andof the Form of an human E ar. its greetefiD iameter
“ (petting Bait andW ea'

; but b ing nigh the Limb, this fine D iameter

feemed to
‘

ihorten ; and hav ing appeared greateft in its firit Situation, it a

ppear’dleaf} in this, becaufe it was almoft in a C ircle that pafs
’

d through t e

C enter of the Sun, whofe equal Arches are by fo much the.

more Ob liq ue,
b y how much they approachm ore to theLimb of hi sD isk, andconfequ

‘

ent

l

ya
appear lefs, according to theRules of Opriokg mean time, the Diameter,

t t was turnedfrom South to North, apparently l tept the l i me b ignefs it

hadnear the Center, becaufe itwas in aC
-irclefi nofi Parallel to the Horizon

of the Star, which formedthe Re referrtation of its Limb, andwhofe equal

Arches, (by the fame italR ons do not appear contracted.

3. Several curious O fervers at London,have feen one of thefeSpot: recurr
’

d37 [m u l 4»

to the Sun
’

s Eafiern Limb, about d rag. a 5. Sr.M a s -M. Cafim
‘

predifiedthey N. m s.

lhould return .

A ug . 30 . 3 67 1 . I law a large Spot in the Center of the Sun
’

s Face about i t
Dr. Hook

Sept . 1 . A t 3 a C lock, I law the fa moved about a quarterof the

Diameter of the Sn VVeliward of one greater and two leffer

b lack Spots, with aDusk] Cloud incornpafling The Diameter of the '

whole Phe nomenon was about
7

of theDiameter of theSm , and it was di

Iiant from the nu t adjoyning Limb "3, (that is ex actly one quarter) of the
D iameterof the Sam .

5. Maculz Solares Obfervatar fuere nob isHamé i ii 26 . Aug. Sr. V. pri £46
mo fcre die. quo iterum Apparere cocperunt ) ad iiiéue 5. Sept. quo ad e bi. 5,

bum quam prox ime acceffere.

XXV . Am ; 1 676 . St. N . Habemus in fole fatis Ingentem
Mot- 3

3190“ Obfcry
’

i

ctr/4m, qua: Salem ipfum mediav it h. 4. pofiMeridiem. cum Lati tudine Au fif
b

é a
‘

ffizz’
lirali ejusDiflantiam aPolo Auftrali Solis ex luribus ObfervationibusN. p. “ s.

fuppumv igr . 78 Si fatis habuerit Confi ftentiae abfolv endum C irculum

u pee
'

tanda Refiitutio ejus adMedium. D iei a 5. j a l . vefpere, cum major
-

cLa

titudrne Aufirali. XXVI .
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A.D. 1676.

to ;a m. Con.

4 5 1

m 6 a t a. m.

3 54 p. m .

9 1 5 m m“
a m

9 I fi t-m.

lVl r. Halley faith, That
he {aw a Spot again on the fifth day,

m e. very near the Limb of the Sun. fo that it ap edonly as a fine L ine ;
but by reafon of itsfinenefs and the too great Heig t of the Sun. he couldnor

take any meafures to determ ine its Place andLatitude by andthat while the

Spot continuedone, as it was rd) 7. 5. hemeafured to the middle of it as

alfo when the Pieceswere divi ed, but not far disjoined Afterwards,when

they were feparated confiderably, he obferved the m iddle of the b i er

which was to the South, apparently, I fuppofe ; but really Nort

only his Obfervations will agree with thofe ofMr. F lam/iced ex aétly .

Hence it feems very evident, faithMr. Planfleed) that the Spot
’

sway was

nor inclinedto the E cliptickfix or feven D ees. as Soloer
'

mr and fome Others

make it. but much lefs by the joint C on ent of the Obfervatfons of both
our Obfervcrs. Mr. Hallo] adds, That confidering theMotion of the Spot

crois the Sun
’

s Disk, as both their Obfervations give it, it appears that the

Latitude was not fo great at its E ntrance into the Sun as in the middle of h im .

Andby Mr. F lour/food
’

s Obfervation it was greateli on the firfl ofA ug ie/f,
and then again inclining towards the E cliptrck. If you grant this, it w ill
follow, infersMr. F la g/feed) that the Sun

’

s Ax iswas inclined .to the P lain

of the Orbit magnw ; but the quantity of this Inclination mull not be v ery
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i

eat. The Node: of the Sun
’

s E quinox and E clipticlt heguell
'

ec to be not

fi'

Otmthe be
g
inning of Cancer andOpt

-icon ; and that from Center to Go

m the Bart is North of the Sun
’

s eq rwor from Capricorn to

i uth of the lame Andthe Period of the Sun
’

sRevolution in refpe& of

the fix edStars 25 Days,9 hours fuficiently ex aét. Ofwhich things thefe

two Obfervators fay, they might have been more certain, hadnot the S t in

its paflage broken into fo ma
ny parts, and thofe their Po trions

to each other.

2 . Salem »Masada » hic obfervavimus adie 6 Aug. ad 14
tioneque Obfervationurn didicimus,earn mediamll tineris fui in folisDifcoAp

u

parente tenuifl
'

e circaMediam Noétem poll 8 .

'

diern An

f
. indi ih nna Appa

renti trium minutorum 3 Centro Aulhum verfus. In pures diftraéta pan es
cit, qua: invitem Boream 8c Aufirum verfus indies fans man ifefto inter-vano

disjungebantur, adeo ut, prz ter Morum Communem circa Solis Ax em, fin

gulte partes Proprium inter fe di
reétum habuerit. Hanc Porro Manda» di

verfam effe fentio ab ca quam pre cedenti Menfe 3em obfcn '

averamus. Illa

qui pe cum medium Itineris fui in Difeo Solis Ap
nte tenuerit die 28 e

jufdbn Menfis ad eundem prox ime firum reverfae et fifuiffet fuperfies die

25 3
't Noéte fequente, Ut deducitur tum ex ejusV elocitate, Tempore fuz

Apparitionis obfervata, tum etiam ex Curfu aliarum m im e», qua perio

dum fuam circa Solem anobis videntur abfolvere Spatio dictum z7 cum tri

Ejus pre terea femita diverfa
'

efté
'

pratcedenti ;
fuit ab 15 quatore mettle/mm quam fiet iot .

entiae, ad Medium Salem
'

t die 5

XXXVII. Am . 168 Apr. 2. 5. About an Hour beforeNoon Idifcover
’

d mfim r
a lar Spot entered wi in the Sun

’

sDisk 3 little diflant from his following
i n l bs i n

“
by .

Ling;Thefe Appearances however frequent in the days ofScheiner andGali at
Ieo, have been fo m e of late, that this is the only one I have feen in his Face

fince December 1 676 . By the obfervedMeridional Difltances of it, and the
Sun

’

s Southern L imb h'

om the Vertex at Noon, I foundit to have 3
’

4p
more North Declination than the Sun

’

s C enter, andat afterNoon,
I meafutedits Dillance from his nex t L imb o

”
.

Nex t Morning,April 26 . I faw it more emote fiom his Limb,and by.

the Obfervations then made at 8 h . more ) determ ined its Longitude from
the Sun

’

s A xi s 66 De

f
. and its Declination from the Solar r

’

E quator 9;
Deg. South. . W hence up fing the Revolution of any po int of the Sunto

the fame fix edStar tobe pe ormedin 2.5.day_
s 6 hours, the Angle of his E qua

ror andour Edi tic/Q7 Deg. and the Longitude ofh is Northern Pole tax 1 6

Deg. I defign the L ine of its W ay orTrace over the Sun, andthe Points
in it where the Spot would appear every Morning after at the fame hour, till

.

its Egrefs on the 8th ofMg which I found altogether confirmed by futh

glb
fcrvations as I made;till then ;ffoJ that I hadnoRealbn to doubt of the
eory .

W hetu
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1 190 1 0 c9m 1 109

1935 26 I s

8 06 45 8 8 2. I C

8 1 1 00 42. P L

8 1 8 00 8 19 42. I C 140 5 19 04
8 00 8 42. P L 1 80 5 30

8 14 8 56 I C 1 504 47
8 34 00 8 35 42. P L 1 7 1 1 1 3
8 42. 1 5 8 43 57 I C 1 55 1 0 3 accurate.

8 46 30 8 48 1 2. P L zo vel — 1 7zo 1 5
8 I C 1 553 04 accurate.

9 00 0 0 9 0 1 42. P L 1 80 1 2. 33

9 14 16 I C 1 357 1

9 30 55 9 32 37 1 0
,

9 41 1 5 9 Fre a k . Defil t E Clip fiS. quantum per Aerls

Vibrationem potui E x itus Locus adeo Vertici v icinus erat, ut in

quam ab ea pattern inclinarets bene non pomerim definire etiamfihora9 2.9
’

perHorologium
‘CufpidesHorizonti apparerent Parallela:

SolisD iameter hora 9. erat 34 ; fatisut panvi prz cife.

Deinde, accedente (ole adMeridiem per Lineam longam Meridianam,H0

rologium jul lo tardius inventum fuit
'

fcrupulis Magoo autem [E ui

m é l:iali Sciaterico,quomediasm inorefve Scrupul i horatii partes polTum di in

guere. Horologium toto hoc mane tardine duntax at 45 Correctioni tamen

per L ineamMeridianam quam Scraterico fidendum puto.

7h. N ihil fub Sole.

7 50 :Initium accurate.

7 52. Notab ilis deflectus.

9 00 Digiti 3

9 1 1 Digiti 3

9 Digiti

9 47 :Non Fin ita ; ImminenteF ine.

6 . Cum Sol é nubibus emergeret,A ltitudinemgraduum48 accedens. adtum
direx i Quadrantern, quei n adhanc Altitudinem iinmomm tenui . E x quo, Solis

° u i

Margo fuperior a, tetigit F ilum Horizontale c d, in Foco Telefcopii, adadven

tum Centri b, flux ere fecundte horariz 104
°

4 6 vel b r ; A tranfi tu C entri
6adtranfitumMarginisLune Superioriso. Secunde 1 1 b r A tranfi tuCen
tri 6, adcornu Superioris occidentalis c,flux ere Secundae eh ; A tran

fitu C entri 6, adtranfituinCornu Inferioris 8cOrientalis i,Secunde 93
Hinc determinatur L ineaCornuum i a,

(feclulavariatione)ejufque Inclinat io ad
Horizontem IQ; 8c Punctump concurfusTangentis Lunain cum Secante i e p,
Tangens ipfapa, Media proportionalis inter p i. p e : Anguli n o e, t o i,

l ineAngulus i c e ; 8:Triangulum i a c,Lunari C ircurnferentia

E x iis, aliifque ex Affrommia datis,dedux i
In itium effe debuilTe Pargfiirr 7 55

"

Finem veto . 1 0 1 veI circi
'

ter.
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C
fut-Ii bullryMailerof fee. that are far

-

“

greater than
'

tln
'

Objeélsfwhlchwe are
all

'

ured
‘

we can fee in theMoon. A in,we cut
‘

down wholeForelts.
'

anddiairif
Marlhes. of an E x tent large enoug tocaufe a notab le Alteration : AndMeri

have made fueh W orks. 3 have roducedChanges great enough to be er?

ceived. In many laces alfo ateV au thatfeem b ig enough tobedifiingui
’

d.
efpecially in the ow. Andwhen Fire lights uponForellcsof t E x tent.

or upon Towns. it can hardl be doubted, bu
'

t thele luminousO jeaswould'

appear either in an E clipl
'

e o the Earth. 01 when fuch of the E arth
'

are

not illuminated by Sun : But yet. I know noMan. w o hath yet obferved
’

fuch things in the Moon ; andone may be rationall allured. that no Vulcm i

are there. or that none of them burn at th is time. T it is,which all curious
‘

Men, that have goodTelefcopes. ought well to attend; andI doubt nor. but
“

if we hada very particularMap of the Moon. as I haddelign
’

dtomake one.
"

with a fipgrq ily, as it were, of all the confideiab le Places therein. that-

v ie

or our Polierity wouldfindfome Change in her. And if
‘

theMa
.of th

'

e
'

Moon of Hm fim. Drum; andRM are ex a&, I
’

can lay that I e
'

feeir

there fome Places confiderab le enough, where they put Parts that are th is:

whereas I there fee dark ones.
’

T is true. that if there beSeas in theMoon. it;
can hardly fiill out orherwife. than it doth upon ourEarth,where Alluviums .

are made in fome Places. andthe Sea gains upon the Land in others I

thofe Spotswe fee in theMoon are Seas, as I muli believe them to be.

as I have many Realons. that make me doub t. whether they be lo. AndI
'

have fometimes thought.whether it m ight not be. that all theSeas of the
if there mull be Seas,were on the lide of the otherHemifphere. andthat

‘

for

thisCaule it rn
'

ht be.
~

that theMoon turns norupon its Ax is. as our E arth.
wherein theLan andSeas are as it were ballanced: That thence alfomay pro

ceedtheNon-appearanceofanyC louds rais
’

dthere, or of anyVa urs confide

rab le enough to be feen as there are rais
’

dupon this Earth ; an that this Ah
.fence of Vapours is. haps, the Caufe that no C repulcle is there. as it feems
there is none,my fe at leall:norhav

'

been hitherto able todilcern anyMark
'

thereof For,methinks. it is not to be oubted. but that the reputedC itizens of
theMoon might fee ourC ufcle, fincewe fee that thefame iswithout Corns

parifon llron er than theL
'

affordedusby theMoon. even when lh e isFull ;
for a little ter Sun- fer. whenwe receive no more the full:L

'

ht of the Sun.
the Sky is far clearer than it is in the fairelt N ight of the F Moon. Mean

wh ile. fince we fee in the Moon. when lhe is E ncreali orDecreafing. the

L ight lhe receives fiom the E arth ;we cannotdoub t. but 1 thePeopleof the

Moon lhould likewife fee in the Earth that L ight wherewith theMoon illum

m inaret it,with. perhaps, theDifference there is betwix t theirBignefs. Much
rather therefore lhouldthey fee the Light of the C repulcle. b eing. aswehave

firid. incomparably greater. In the mean time. we fee not any faint Light
beyondthe Seétion of the L ight.which is every where altnol

l: ually llro

andwe there dill inguilh nothing at all. not lo much as that cleafe
c

ll art,W higs
is call

’

dA ri/fa ther or Porplyrr
‘

rcr, as I have often try
’

d; althoughone may
there fee theL ight.which theEarth fends thither.which isfometimes lofirong.
that in the Moon

’

sDecreafe. I have often diltinétly feen all the Parts of the

Moon thatwere norenlighmedby theSun,togetherwith the
'

Differenceof
f
he

c eat
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( so ! )
But becaufe in Obfervationsmade by the bareEye, thefe times confiderably

with aTelefcope andbecaufe the Beginning of Beli fes,and
the Endof mm]Darknefs,are fcarce to be ob lervedex actly, evcn wit C lafl

'

es

(none being ab lec learly to difiinguifh between the true ShadowandPenumbra,
un lefs he hath feen for fome time before. the Line feparatin them, pafs along

upon the Surface of theMoon:) Andh il ly,becauleinfinal]
8
partialE cfimthe

Beginning andE nd, and in total Ones of final]Continuance in the S ow,
the Beginning andE nd of t0tal Darknefs are unfit for nice Ob lervations, by
reafon of the flowChange ofA ces, which the ob liqueMorion of the

Shadow then caufeth . For thefe eafons I lb all propoundaMethod
‘

peculiarly
defign

’

dfor theAccomplilhment of theG eographical Endin obferv ing Lunar
E chpfes, free (as faras 18 pofli ble) from all the mention

’

dInconveniencies.

For, F ir/i, It lh all not be practicable without aTelefcope. Secondly, The

Obferver ib all always have 0 portuni before his principalObfervation, to

note theD ifiinétion between e true 8 ow andthePenumbra. And,71m !

9, It (hall be applicable to thofe Seafom of the B eli it,when there is the fud

deneil Alteration in the Appearances. To fatisfy which Intents,
Let there be of the emmentefi Spots, difpers

’

d over all Quarters of the

Moon
’

s Surface, a (cleftNumbergenerally on, to be confiantly made

uieof. to this purpofe, in all Parts of the orld. As for E x ample, Thofe

which M. Hm b
’

m calleth, M M . M u f ti“ ,M . Pmmn
'

m ,M Scrorm ,

In]:Fa bian , In]? Cram, Palm:Al a na, Palm Al tman}. Lam MgerM jor.

Let in each E cli fe. nor all, but (for Infiance) three of thefeSpots, which
then lie neareii to theE cli tick. be ex aal obferv

’

,when they are firfitouch
’

d

an again,when ey are jull:compleatly entredinto it
alfo in the Decreafe of the E cli fe, when they are firfi.

true Shadow. For the accurate tions of which

(that in this Bufrnefs of main l mportance) let there.
b e taken Altitudes of remarkab e fix

’

dStars; on this lide of the L ine. of fuck

as lie between the u f qm or andTiropz
’

ckof Ca reer ; but beyond the L ine, of

fuch as are fi tuate towards the otherTropick. andin all Places of fuch as at the

T ime of Obfervation are about fourHours diflant from theMeridian.

z . E clipfisLame,Die 2.9062 1 697. Obfervata ell:Rorerodm u
'

perTe u , a.

lefcopium quatuor fere pedum Parifienfium Oculari Convex o, in cujus Foco fin i 1 46-0

eraurFilaQuatuor. felt in Ax e interfecantiaadAngulos Refios 8c Semirefios,

ad Phafea dimetiendas, Maculammque Lunarium li tum determinandum hoe Via. infra.

T elefcopium im finun eratPulcro habentiA x em fitu paralleloAx imundi con
5° LIV.

Ritutum,arpo quam adLunam dire&um effet aduniusPhafisObfervationem.

poffet adalias Phafes obfervandasperLuna Semitam adOccafum revolvi. Ita

autem primo dirigebatur adLunam, ut to immoto permanente Lune L imbus
Boreahs fuoMotu adOccafum redetet unum ex his Fills, quodideoParallelurn
dicimus. . licet ob Motum Lune in Declinationem Motui Lunar ad Occafum

multo celeriori commix tum non nihil ab E quatoredeclinaret dumLune difcus

in reliqua triaFilafucceflive incideret. Horum triumPilorum intermedium An.

mRefios cum Parallelo eficiens,Refium P
'

culare & Verticale appel

Re
hg
'

naduoObliqua,quorum Primum cimus in quodpriusLuna in.

eldit, Sec Obliquum in quodLuna incidit pofierim . I
‘

nitio E clipfis,



quan
'

do l une P unétum Borealillimum nondum inUmbra erat Immerfum, il

lud F ilo aptav imus Parallelo. Deinde pofiquam tale PunfiumUmbra: Immer
fum ell, eidem Filo aptav imusAuilraliflimum Lune Punaum . Unde faétum

e ll ut quodFilum initio fueratPrimum in aliarum Phaliumdererminationefiterit

Poflremum,& Primum evaferit quodPoflremumfii erat initio . Cumautem Lunar

L imbus Pilum Parallelum percurreret, LunarCentrum intelligebaturdefcribere

Lunarem Semitam huicF ilo Parallelam, qua:ab aliis tribusFilis fecabatur. Por

t iones autem hujusSemita:fupponunturproportionalesTemmribus,quibus ipfas

Lune C entrum percurrit, ine qualitas enim Motus Propr uuniverfaliMotui im

mix t i ex iguoTempore imperceptib ilisell . Cum i
°

turLunar. LimbusParallelum

percurreret,obfervabaturbeneficioHorol Pm ulo inflruél i,Bcdiebnspre ce

dentibus adSolem conformati, Tempus a ventus Lune Maculatum aliquot 8c

LunariumComuum adhz c triaF ila,ardeprehenftnn ell di&z E clipfis tempore

LunarDifcum tranfrreperFilum perFilavetoObliqua

ideoque Semidiametrum Luna: tranfire Rectum per Obliqua ve

to Differentia utriufqueTran rtus ex ifiente H ine obfervato uno

Appulfu Lune ad quodvis horum Pilorum, vel uno Egreffu, dantur otnaes
ali i adreliqueF ila. SemidiameterL unz AB, jacens in Lunari Sem

‘

itaABCDEF,

pertran
'

li t per ejuspunctum quodlibet dum Cenn
'

um A percurrit fpatium libi

e quals A B, ut alia Semidiameter A K, AngulumRectum efliciens cum alia

reéla
‘

L ineaNC K adpunétum K, in

tqrrprp
roinde Lunam cont inget

'

in K, ab

ejus Semitadeclinans Angulo KCA, l t per ipfum Fil
'

um CK,dum Cen

trumLuna percurrit A C , Hypothenufam Trianguli Reflanguli A KC ell:

que Tempus T ran li tus Semidiametri A B, per Filum perpendiculare Lunam

contigens in B, adTranfitum Semidiametri AK, per Filum ObliquumNCK.

ut A B, vel A K, Sinus Anguli A C K, adAC , Sinum Angul i Refi i, live
Radium.

‘

Filo igiturN C K, faciente cum femita L
'

unz Angulum KOA Se
mireétum. 8cAngulusKAC . inTrianguloRectangulo, Semireétus erit, id
‘Latera C K, KA , e qualia, etit Tranlitus Rectus fecundum A B, adT I

o
'rum Semidiametri A K, per Filum Obliquum NK, ut Sinus Anguli

reéti, adSinum An li Re&i, ut 707 ad 1 000, five ut ad 1 0 7.

1 4a
”

. fere, ut o fervabatur, Lunaris Centri Semita ex i ilente A H, Lunz
‘

Sernidiamctro ipfi perpendiculari A M, dufta M N O, Parallela i ii A
‘
H,

;p
fa congruet Filo quodLuna: Limbus motu fuo adO ccidentem ra et, q uod

ecab itur ab Ob liq uis N C K, N G 1, 8: aReé
'

to N E P, in ptmfio N , qua

tranfi t Ax is Telefcopii ficietque cum his FilisLunarisOrb ita duo Triangula

Refiangula N E C , N E G , quza fupponuntur habere Ang ulos Semireétos
ad pun&a N, C, G : Sunt ergo Similia E qualia, habentq ue Latere C E ,

E G . E N, E qualia Semidiametro Luna: AM. Si hinc inde ab Interfefiion i-z

bus, C , G , accipiantur in Filis ipl i Semidiametro aequales C K, C S,G I,
C R, 8: in orb ita CA,CF. GD,CH, mqualesC N, 8: jungantnr A K, P S,
‘

DR,H I. crunt ipfz ornnes e quales interfe, eflicientque adF ila Angulos Re

é tos adK, S,R, I . Quare Centro Luna: ex ifiente in A . Luna Tanget Pri

quum in K, pofiquam Centrum Lune venit ab A in C , ejus
S emidiameter congruet L ines C E , ideoque Luna tanget Filum Rectum in
E . Pollquam autem Centrum Luna: venerit ab A in D, ranger Secundum

‘

O b li



in I. S

Pol i to Centro in A, 8: contaé tu Primi Ob liqui in K o

C entrum Lunz erit in C . at continget 1

Centrum perveniet inD,& continget 2Ob liquum inR z
Lune Centrum erit in E ,Filo intermedio diculari z
C entrumperveniet inF,& continget ultimo 1O liquum in S

C enn'

um erit in G . 8c continget Ultimo Reflum in E
Brit tandem in H. continget ultimo a. Obliquum in I

Cum enim via Macule ABC, Parallela fit viz Marginis DEF. eofdem cum

eifdem Pilis Angulos ficit Semire&os adA 8cC,Reace adB, unde Angulus
adA, zqualis ell Angulo adC . 8:LatusBA,a qualeh teri BE . Latitudin iMa

culz B a. Filo F E D . Data autem Longitudine LatitudineMacula darur
eius Situs in Luna. Defcripto quippe circa iplamQuadrato cujus Latus A ’

B,
intelligatur congruent Filo Parallelo, 8: fi t divifum in tor z quales partes quot
Secundis Luna per filum Rectum tranfrt, Latere veto AC, BD,ipl i Filo

pendicularia fiut in totidem l imiliter panes e quals divila. Sumpea in P
Longitudine AE . CF, Du&a FE, 8: in Perpendicularibus Latitudine AG ,

Qrodfpeétat adLune Cornua in E clipl i,ipfadeterminari poifunt fola Lon.

gitudine,modo fciatur quo in<Semicirculo
'Auih~

ali vel Boreali. fmt. UtCornu
I, per Longitudinern AE , vel CF, reéta quippe FE , Lune Marginem fecal:
in duobus punétis L, St I. . q uorum unum ell in Semicirculo Boreali. alternm

in Auihali. Potefl
'

etiam determinati fola LatitudineA ~K. vel BM;modo fcia
tur quo in Semicirculo O rientali velOccidentali {i t Pnnél um I. E x Lineis eu

tern Longitudinis 8: Latitudinis illa ex aétius Situm Cornu determinat, q ua:

propior ell:Centro ;ut hic punétum I.
.exaétius determinaturLongitudinequam
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aw l

5 The middle

35 The fecond
to

30

o Thefirl’t Limb offinnebarir;
35 The firfiLimb ofPlato.

45 The fecondLimb of Plato.

30

to

Limb of the

5 V igi lantes oculos,per rotam Eclip
feosDurationem tubo ao Pedum,

aliifque przfiantioribus, adquatuor izas (negleais cateris minoribus,
“fl u quas opt ime etiameonl

’

piciebam) inter quas Luna cc te ore verfab a

tur, direx i . Ab a Stellula Vix quatuor minutis Limbo

[

go Inferi ori in
5 tres vero reliquas, utpote 6, c,8:d, Luna corpore fuo cm

nino tex it . Ex omnibus autem his uatuor infi
°

oribus Stellulis, non

nili unica c ab Afironomis hafienus fervata, lob ifque adfcripta ell ;
nominatur [M um inter n . a: Q Supm a a raga Polka} ; cujus curfus
c um ingrefl

'

u
, via itnieraria, atque egrefi

'

u imprimis robe notandus .

Qui ex hujus generis obfervationib us, multo roe wins daturMo

tum una redintegrare, ejufque Nodos Lariru inemque refiaurare,

q uam,
meo quali judicio, ex nudis Soli: E clipfl m. Ste llula 6, admon

tem Em circ fum Limbum

tranfiit.
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( 3's )
eltinfidere. qua am etiam pofilmmerfionem am quc dthnmn in Urn
bnm inciden t, reddeber confpicuam. Tennis admodum erat E clipfis hujus
Penumbra, nec major quam Sh e aut uEtn Latitudo. Palus Al a n

'

s Late ap
Limbo Luna renlota. A44

h’

I
“ Paris ; 5]

1 55
M
, Bul lialdus .

z 5
“13

. 37a.

5

3 6
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( 338 )

The Pem bm was very Obfcure, and the Begim ing of the
lipfe

'

was at hand.

The E clip/e was Began, the Quantity almofl:half 2 Digit, and
the difiance between the C ufps was about 42 D of the

Moon
’

s L imb, and Palm M ia
-

eerie was jufi all E: find5 hence
we may conclude the Beginning about 2 1

’

A s near as I can colleét, was the time of the Total Immerfiox
to the Shadow, to verify which, the Azimuth of th e Moon

'

s

enter was obferved to the Eafi, 41
°
1 8 ’

5 2
’
1 2
”
of time after

the fiidIm a/Ibex.

1 2 1 3 Or 1 0
'
1 3

"
b efore the Cubnimm

'

oz of the Right Shoulder of
was the Emeifion or firfiAppearance of theMoon out of

the Total Darknefs.

W as the jull Endof the Ecbpjé , being 2
’
20”before the Cu!

VVhence theM aid/e of this E clzpfé lhould have hag-fi
end at 1 1 8

'

p. m.

at Nuremb erg the 7 31.11Dxemtion 3
h
sz.

’ and c Total Da -Qnefi 1h.

49
/

so
l “

TheMeridian A ltitude of theMoon
’

s “Phi;
Limb was obferved 63

°
23

’

so
"

, and the Moon
’

s apparent Diameter w e totally E clipfed was found

30
'

3. M Wnrtzelbaurmade ufe of aPendulum-Clock con'

eEtedby Altitudes

According to his Obfervation.

h
was the Be inning of the Eelipfi, at about 1 19 Degrees of the
L imb o theMoon in Heveliu

’

s Selenogmpig.
Palm Mareati: was all covered.

The Total In ner/ion, about the 299th Degree of theL imb of the
Moon .

The Moon began to Emerge out ofthe Shadow,about the 1 1216

Degree of her Limb .

The E ndof the E elipfiabout the 29511:Degree of the Limb .

By theft Obfervations theM iddle of the E eIiP/e ought to have been about

1 1
h

. p. m. at Nurembflrg,differing but one Minute fiom M. B itm a t
’

s

Obfcrvation.

TheDmm
'

anwill be 3
h

. s1 andthe Total Dm'

knefi1h . 46
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~
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3931
I ! 46 00 1 2 50 $5 M z Diamcter longlon mbo - p 697}

045 39
Im m endem tubo. 5973

1 10 - 56

1 1 1 1 8 24
2a o&

I 26 1. 5; Lun g A118 23
°
Tubo longiori

I 1 39 55 Lm eD iameter brevia 'i TubOw
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°
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3
11 -

05
’ ‘

Limm ‘

Lunz l uciao Fix a -Vidébamr.adhzrere, Rduo
erat

ter Paludem M wfl4&
'

Montem Glimmer».

4
h 1 3

’ F ix a non Enter/Era: 5 tune,
fione amovx

‘

oculum h. Telefcopio, at cum

Luce cifixlgentap.

h.
I

4. 3 3 t o Ln :9Limb . Prox .
3 Pede Luddo Oriom’

t

4. 56 PCS Orionis Lucidus 5 Palilicio 7

4. 58 20 Lima Limbus Prox .
i Pede 0mm iter.

5 04 0 2. L101: L imbus Prox . 5 Pol/me

5 06 33
“ rep

7 n 52. a Diameter

7 1 6 26

7 19
-

46 Palilicim i L inibo Luado

7 24 44

7 4° I “I

p. 100 .
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atque punéto Z enith, Ortum

verfus ; Linea Perpendiculari Nonage
fimi cc uratum.

‘

Proinde linea

itineraria fuit fubtenfa 104. fete graduum, attenm videlicet parte L am

Boreali .

Pre term etiam max im! notatu dignum, quod ex hac obfervatione Diame
trum j ot/i: ex quifite elicere potuertm ; nimirum 5 1

” dc tanta mag
nitudinis ex titit etiam Diameter W is 50

”
circ. uoties illam per 114mm

Lm dimenfus fum. Quod autem Am» 1679. e 5 j am . cum limilem

yet/£1 Eclipfim
-

obfewm lo 1 ea ex rititminor, nimirum tantum 30
”
5

1d ex on evenifl
'

e puto, J qu obfervatio illa, tempore Diurno, Splen ente

Sole fuerit obfervata quo Radii Stellatum 8c Planetarum adventitii magis a

Luce Solis abfterguntur, qfi
am TemporeNoétumo, noéte obfcura. Qy odfi

autem quz ras. quamnam iametrum ap reatem veriorem ex ifiimem i Scias
illam, quam A m 1679. 5 39m . de ie, Sole (pleadente obfervavi . Non

equidem ex on quod non a que diligenter hanc quam illam determinaverim ;

fed quadtempore No&urno Radii Adventiti i magis obfiaent, ficuti dix imus,

quam tempore D iurno.

6 . At 395m was in a Perpendicular falling on the L imb ofA : Paris ; so

theM oon over- againfl the North of the Sp0t G
’

m
'

mddi, (Ma
-m ix) Mr Camni.

near to Ria ‘
ioli (S tag . M ) and di nt from the L imb about 4 times as

‘83 ° P°”5"
much as the (aidSpor.

1. j anitor touched the C ircumference of theM on, which un9
dulat by reafon of the Va 1113 near the Horizon.

9
5
41

’ He quite di ap in the Inequalities of theM an
’

s L imb,
the Total might be ome Seconds later. So the

was at 9
"
40

’
5 1 j xpim

'

entered ovem gainfi that Part of Grirm ldi nex t

10" 30
’
z
”

. The Own -mo)? “ 61516 which preceeded fapircr appeared

over agamli the Middle of the fif
th : Spot (Pal . Al coa

’

s) throu
gh
which the

M inn of L ight m il Don
-Q2]? a ed, andmade nearly an Equi teral Trian

gle, with the E x tremities of t at Spor.

1 0
" The firfl‘ L imb ofM iter be to c ome out of the Dark

fide of t eMoon, over-againfithe North-

part o the Cid/firm Spor, abou

medcs, (ddMower
.

10
"
40

’
The Center of j npiterdidEm r o. It wasdifficult to di

ffinguifh the Moment when yupirrr
’

s D isk wasfully clear, but at 1oh 41

e E clipfewas certainly pail .

At th Em fm of the C enter, the Altitude of j apiterwas 1 1
°

3 1

At 10
“ The SecondSatellite b eing the march of the three that

followed the Planet, E nlarged.

At 1o"45 I The e rmofl Satellite, being near its greatefl: E longation,

Emerged.

A t 10“
50

’
The Tbb 'd, or Pm ex rimur Sfi t ll fl

'

s being
o liltewife ntar

i ts gm tefiE lmgariorx, began to appear over
- againft the Northern

-Edge of

the Cajfiim Spor.
A a a z
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1 1. 06 10 Al titud. PM .

1 1. 16 47
1 1 8 0 Lane Limbus tangebat Anliim Occid.

z . M in-ob 1 8 . At Night I obfervedhere the Oren/ration of Saturn by the
70 Ireland; 5}

Mm » which at I z
'
1 3

’

it paffeddirectly under the Midi}:
n . a43 . p.

LXXV I. 1 . 063. 1 3. 1 66 5. at fi x of the C lock, with a very goodT
'

ele”Wi t of 33

{cope near 38 Poor long, anda doub le Eye
-

glafs, Satm appeared to me fome fifiq

’

ifig
ffl

what otherwife than I ex peéted, thinkin

g
it would have been Decreafingww

‘

Ex t-rcr,
but I found it as full as ever, and a little ollow above and below. 67Mr. W ill .

1 . fun. 1666 . between 1 1 and“ . at N ight, I ob fcrved the Body of 9°

Sarnrn throu h a 60 Poor Telefcope, andfound it ex actly of the Shape Re—
P'

i f:
prefented in t c F ig ure. The Ring appeared of a fomewhat b r

'

hter L ight An . at

than the Body ; and the b lack Lines 4 a, Erofling the Ring, an 6 5, crof 17

fing the Body (whether Shadows or not
'

I difpute not) were plainly v ifib le f
r

; 6
whence I couldmanifefily fee, that the Southennofi -part of the King, was on F2

11

;32;
th i

;
tide of the Body, and the Northern -

part, behind or covered by the

B0 y .

3. 1 1668 . at 1 thefe Pdryian Obf
e

rvers, implo ing aTelefco
'

e A" ;
1 653 “f

of z(if-git,
7
151111 the G loéc of S t em in theMiddlemanifefll

y
appearing aboiie

Fi

fi
and b elow, b eyound the Ovale of h is A nfe

‘

s which washardly difcem ibl Chii- rs?45:
the lafi'Y ear. They meafureddiversways the Inclination of the greater D ia p

. 900 .

meter of the Owl to the e/ f qnm
‘
or, andfound it of about 9n rees. By

this Obfervation and e ther like ones of this and the preceeding Y ear, Mr.

H rem finds, that, infiead of 1. 3
°

the Angle of the Planes of theRing
an of the Edi/stickmuff be of or thermbouts.

4. A vg. j? n . 1 670 Telefc0pium illud 50 Pedes longum, quodnon haA , W .

pridem m ihi tranfmi lifiis, Faciem Saturni utut Lam fueri t cefens nitidiffh I);
1115 ac clari il i rn

‘
: etegebat Quali autem mihi apparuit, adibfia Delineatio so, new»;

commoniirab it s alia plan
‘
s Facie, quim CI. fl agrnio, tum vob is . An. 1666

i
f ”

.iwm g .

.4



( 366 )

dat, multo nunc q uam illo tempore,

qnafiobliquiori,

A t Paris ; 5; 5. This Summer Mr. Hngm obferved Sa m W i th

Feet, andfaw his Figure to be very confornnb le towhat
“I“ P' “ 93°

ing to hisHypo
rhgfi; v iz. the Anfi or Arms to be

that their0 ening a peerednot but very obfuuel

z
.

A: London ; 6 . Sept.
P
16 . Dr

?
Hook,

oblerved the Phafe o Saturn

D7 . HoOk . h
’

x’ 1 35.

A 6 i 7 . Saturn according to theH hefi} of Mr. Hagen:was to have retaken his

5
7

5
Rod gn

-

e in theMonthsof andAggro/i 1 67 1. But thisAppearancehath
(13mm. n . 784335 1 ceived ever fince the E ndofM at aT imewhen he was diflnm e

P am from the San andtheHorizon, to well Obferved. He hath remained

in F igure unto the 1 of Angry}, andMr. Cafl
'

mi didthen obferve him

thus ; but threeDays after he (awhun withA n n, though very Narrowones.

m ange“ . 8 . Our Philofopher: here, know very well. that as foon as Mr. Gfiu had

P toldme that the Arms of Sam : were returned in A ngafl, I laidthat al
'

fured

ly they woulddiia 1 before the End of this Y ear. I {till obferved them.

Nov . 6, in e E venin

g,m
but they were fo faint and obfcune, that it

was hardto difcern them ; fo t twith in a fewDa s they will a pear no more

at all. This confirms altogether my Ifjpotbefis the King, w
'

eh now di .

appears in Proportion t
hat the Rays of the San do ob liquely illuminate the 1111

Surface of it, Obverted t
s

Sight.

fl M e9. uali Facie nu ie a s: 1 1 . . n, a paruerit,
~ i ru

°

re un

‘

b
diligerit

’ifl'

une delinea
iir
e

i

r

atque hic
i
tianiini li . A

lix veto q iife j inn . 81

3 .x . cum planeRotunda»: confpex eritis. ut volunt P av ilion/Es. v ix ima

ginari poli
'

um .

”
.Etenim utut Brncbia St urni ad lanera apparuerint ar&iflima,

etiam Tubo 60 vel 70 P edum baud tsmen credo. ea omnino evanuifl
'

e, ita

ut ne V efiigium aliquodfuerit rel iquum. Fortalfe Pa j/ienfr
'

: Telefcopiis bre

v ioribus in ipfo Crepufculo, Luna przfi'
nte, Sm i rmnn con templati (nut.

10 . 067. W i th my leis Tub e I thought I faw fomething
g , p, 3034.

of Saturn, amidfi the Colours of my and thesmous

Body. Direéi ing my longer Tube (of 14 F eet) to -I

A nji fomewhat more diflinéi ly, but very Header, andto one,

nor of them, f

ga
ted

eg
c

g
g b le.

hNov . 0 . I erv wit m 1 Foot Telefc the A re b e
'

1 Inch,
3
and its Eye

-Ch ii; drawiri
’

g ttvo Inches.
CP
I; appeare

rcd
m

perfedtl
n’
y

Koand, free from Rays andColours, and no Anfé to b e feen. Mr. Townlg
in his laft (Now. tells me, that he lookedat him one Night, and could

h ardly difi inguifh hisL ine of the Anfnlo, but plainly law a dark L ine thro
’

'

hi1
°

n near his upper Part.

1 1 Dec. 1 6 . we found that Sa m
'

hadretaken hisRound Figure.

3901. m. 1 675. Satin
-mm Patulis aufium Anfir v idimus.

1 3. In A l ign/i, The Figtu
'

e om ‘
nrn appear

’

d, asfig. 1 37.



367

primo quidem, Telefcopio Pe

LXXVII. 1 . V idi Sam Aug. 26 . j}. a . 1670 . alta A quila 14
°

32
’ ”
6
8 mm

in D iftantia ab E x trema A le Pegg
fi 33

°

48
’

8c ab Ore ejus 24
°

1
’

Dam,

4o in 4
°

Pifc
'

im r, in 1
°

Latit . Aufir. in ipli nempe Oppo 11i- zick ; 6] Mr .

one Soli: ex ifientem .
Heveliusm . 63.

2 . Dec. fl. n. 167 8“ V idimus in eodem Azimutho inqne No $
1

329
.

mi no E clipticz G m u ab Horizonte Sa m 8:Harem Ocular» u, qui Paris;
7
1;O

m erat, unde Planetam F ix am candem in Z odia c Longitudj. Bullialdus

nem obtinere deprehendimus, viz . jux ra 73mm 11 3
°

58
’ 973

LXXV III. 1 . A bout the E nd of03 060 167 1 . we difcovered, by a Te. p g. 0mm ]!
lefcope of 17 Feet, 1 1 final]Stars near Serum, one ofwhich by its particular Satelliteof 8a»

Mot ion fh ew
’

dit (elf to be a true Planet which we found by comparing it
m m

not only to Sa m and his ordinary Sat ellite,difcovered 16 55. b 114. H ma
y -

9

1

2}
but alfo to the Fix

’

d Stars. TheMorion of it was very man
'

ell in 3m
1

of the Fix
’

d Stars, but lets fenfible in refpeét of Saturn ; yet it appear
’

d'

that
from 06106”2. 5. unto Nov ember 1 his D ifiance from Sa m increafedW eft

ward, and from that time unto N ovember 6 . it dimini lh ed So that his

greatefin rqflim 5 0111 Saturn ha pened in the Beginning ofN ovember.

Dec. 1 6 . W e foundthat on r e Eafiof Sa m , there was a final]Star, far
difiant in a fireight Line to Sauc

e
», and to his ordinary S e eder, which was

Oriental alfo but little difiant fi-

cm Smma. AndDec. we (aw this Sa

tellite in the W efi, anda Star. Oriental likewife, leisdili ant from Snm t han

that we hadfeen the 1 6th.

Dec. 1 3. and 17. W e perceived, with an E x cellent Telcfcope, (of

55 Poormade by a
mpe d) an Occidental Star, remOtefi'

om Sinum , which
in both thofe Oblervations had a Southern Latitude in refpeét of the Line of
h isW

‘

t ; but in the firfiitwas further difiant from Sa m than in -the Se

cond: 0 that, if this was the fame Star, as I fuppos
’

d it to be, it mov
’

dto
wards Sa m on the Bait, and confequently (fuppofing it to be his Satellite)
it was in the Superior art of his Circle.

Feb . 6 . 1673 . W ehegm to fee him again, andwe ob lerved him almofiall
theDays followi till the zorb s. This NewPla n t didmore andmore remove

from Sa m till e 19th of Feb . when we meafured theD ifference between
his Pafi

'

age and that of the Center of Saturn to he go
”
of an Hour, which

gave at leafi 1o Diameters of 54mm, andon the zorb »theDillancewas judg
edb Bflimate to be yet ater.y H ” gre

This



https://www.forgottenbooks.com/join


369
LXXIX.Dre. 16753. We founda final! StarWefiwarcl od um, be 71» fi irdSa.

tween him and his 0741307 S t effi“,which was on ,
theW eft alfo, W “: at tellize of Saturn

a doub le Dillance, Dec. go. W e (aw a little Star, on the Ball of him and
5)

his Ordina y Sa d/ire, which

ya». 1 0 . 1 673. This

fine Pofition in rel
'

pea

been Dec. you. 1 5.

one Occidental, as it had

Comparing
the Ob lervations to we began to find the Rule of the

Motion of t e new Interior Sate
‘

e. For the two lafl: fhewed us, that in
The firfi:Obferva

Obfervations ; that

4:Days ; that the
Semidiameter of his C ircle is of the Diameter of Saturn

’

s Ring ; and
that he was towards his eatefi Occidental Digrellion the a.3dof December,
and j g . 1 . about a C ock in the Evening. W e have fiuce found, that
h is greatell D

'

i on fiom the Center of Sarm is only 1; of his Ring“ .

andthePeriodof hisRevolution is 4. Days 1 all and His Ladtude Aug
m ems alfo according as the Ring enlargeth, and at the fent that the large
nefs of the Ri-g isgreater than the Diameter of the lobe of swrx , he is
to pali in the Conjunctions w or his Rig . Y et

notwithlh nding we have ne t him in the Con

junétions either in the u per but only in his

G reatell, aswell Orien as

LXXX. There two Sd em
'

m were firfiof all feen in Mar. A n. 1684. Two Inta ke

cellent Objeél: G lalTes of 100 and 1 36 Feet, and afterwards byf
an "

of 93 and 70 Feet, all made by Cam i, after the Difcov g
m

Caflini .
’

of the 3d and 5th St e/Em , which had been made by others of his G la es " , 79.

of 47 and 54.

Feet. W e have fiuce feen all thefe Satellites with that of 34.
Feet, and continued to obferve them with G lall

'

es of M Bm lli of 4c and

70 Feet. and by thofe which M macaque! hath lately made, of 80, 1 5,
and n o Feet. It was eafy for us to fee thefe tw efe if

ferent Sorts of G lafl
'

es. after having foundtheRulesof theirMotion,where

b we might with more particular A ttention look upon the Places where

t ey ought to b
e
.

B b b
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m 7
I here 5 Te the Linea /Mi n n fix

’

d,ashaving no Arg
ent am 01,

Ibrvation to
w
p

'p
rgve the contrary, tho

’

it be very le t as theM a n

of our ( Moan has aMotion about the Earth in about 9Y ear
'

s, lo that of this

Satellite ou ht to have about Sam e, butwith amuch Longer Period, which

future Ob lgrvation may difcover
The dill ance of this Sa c/lire from

.

the Center of

about 4 Diameters of the R
"

or 9of the Globe, and the Plane wherein it

move: very little or 00thing

‘

zfltedng from that of theM , that is to fa in.

terfeé ting the Orb of ficer: 4
3 22

“
and to 3 2

°
ii 10 al 1 with an

of 23;Degrees, (0 as to be nearly Parallel to the E0 1”: Equator, whence
the La itxde of the 4p» m Semicircle from 4

5 1 2
°

to 1 0 5 1 2
°

of Sm
'

r

l ongitude from the Firfi tar of T ,will b e Northern,andof the Other Semi.

cirt le Southern ; and the contra in the other half of Sa m
’

s Longi tude, to

W it, from 108 22
°

to 22
'
of di llance firm the F irfiStar of r

It follows now to ib ew how by the help of this Tab le

place of this Satellite, to any ti
me required.

F irfiwe mull have the true Longitude of Fm from fire Earth, and

numbred from the Ph il Starof
“

r (or rather the Phce of the Earth view

edfrom Sa m together with i ts Latitude from theO rb of Farm , but that

bei never fully of a degree we 11 e& it as a Nicety) and therefi'om

Tub 103 there remains the di ance of Sa m from this BM W

Point, with which dillance as with the Leg end: of the Sam, take out the

Right «glow» and Declirwion thereto (23 degrees being the Ob liquity
common to borh) andto the Rigbtdfiedx

’

m adding 10 5 22
‘
the Summ ib ali

be the Longitude of the Satellite? Apogee». Then fay, asRadix : to Sine of

the Dtclimeion, fo 8 to the greateit Lt imde in Apogee, or Per ’

gee in the

p arts of the Semidiameter of the Ring.

NCXt Colleét the M iddle Motion of the Sm flire, and GM it Sub ihaét
1 03 a2

°
the rem inder (hall be the mea n Anomaly, with which in the Table

of the Moon
’

s Primary Equation, take out the Equation anfwering thereto,
and the half thereof added or fub lhaéted to or from theM iddle M a

’

s», ac

»cording to theTab le, gives the True Motion of the Satellite, from which

fubftraét the Apogee», and if the remainder be more than 6 n , the
Occidental, if lefs Oriental and as Radius to

'

Sine of the remain
der, fo 8 to the Semidiameters of the b g, or I 8 to the Semidianrrers of
the G lobe, that the Sa llie: is to the E afiwn'd orW cllward of the Center

Lafilv ,
ride from the Line of the A rfir, to the Latitude fought.
Herc Nate, that I put

-

Ez
ra); negleét the Inequality of the difiance arii

'

mg
5 ing t00 finall to be any way obfervab le.

Lail ly to clear difliculties that may arife to them that are but little

verfed in this fort of Calculation, I have added an E x ample of the W ork,
t hatwhere the precept may fcem obfcure it may be thereby illuihated.





https://www.forgottenbooks.com/join




378
7

‘
451414 .MamM 43 Penintimi Satellitis Saturni, 3 CallinoDméli A nn 1686 .

X 20 41 1

3
6 37 I 4 1 1 3 1 1 0 5 29 31

1? 28 42 2 1 3 1 5 2 8 23 3 2
'

0 10 58 32

U 5 20 3 0 19 52 3 1 4 34 3 0 16 26 33
1687 Q 1 1 57 4 9 8 1 4» 5 16 6 4 0 2 1 55 34

5 2-7 14 35
1 688 V3 1 8 35 5 1 14 39 S 9 27 37
1 689 6 2 1 16 6

t7° I 7 3 7 $4
8 16 3

1 00

43
I 1 5 55

18 2 1 I; 27 2

I9 38 l 9 8 3
9 1° 34 20

8 26 19 23
10 10 7

—
3 1 0 30

5 1
o 23 36 2 1

2 0° 34 5,
O 9 2 ! 22 o I ; 33 23 53

3 3 4 1 5 4 24 2 1 1 31 54
34 9 6 36 25 2 17 00 51

29 7

30 n 1 3 43

3 5 1 1 8 07 26 2 22 29 $6
26 5 29 39 27 2 27 58 57
27 10 1 1 10 23 2 33 1 5 38
2v8 2 22 42 29 z 38 $ 5 59
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393

9 48

9 5°

9 52 Mm fiommefime

9 54
The Hear: from E in

Head 1 2 58 50

The Heel of Cqflar from the [Jam

Hu rt

The Hi'el of
‘

Gflor fi'

om E Q

Betm x t their Remote L imbs
rep. 0 1 2

0 1 1

7 37 Between their C enters

‘

Fmrn Ob lervations ibrmerly made. I have determinedthe trueP laces and

Latitudes no this prd
'

ent time of,
0 I

e.

Te t dof 036m 95 0 5 1 10 M . 0 5 1 40 Sm b\

B right
”in tie

'

m HiwLE 5L 16 1 5 27 9 4 1 07 M rtb .

‘L 2 5 24 45
90 26 20 North.

3from thefe Stars ffm ay the zfidrat 9
h
40

'

,p. m. as follow
o

s.

M m fram the Heel of

the fame

the Lion: fl a ir:

the fame

the bright in the l i ons HeadE

j xpircr from the fame

'W hence I .col
'

leét the true Places at this time.
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( 424 )
C lock the fame Morni the Air being m y bad (though try

-appearance ex;

ceeding clear, and caufi
ng’

all the Stars to twinkle,and theMinute Stars to
tagef ; s,

ve thick) the feemed like D ; which 1 {till fuppofed to b e3 4

.gt
e

z
l

prefgtat ion of the (mic 5pm through a more Confufedand A ir.

But t

obfer

tg
ing .Mar. 2 1 .

(

I

f21
a

;i
{

l

’

urprized

f

to firmA ir (5335 not

cgc lear, as to e Appearance Stars) 0 ex c tranlparent, and
Face of Adar: (0 very well defined. androundanddifiinéi , that I couldma

.n ifeli ly fee it of the Shape in E , about half an Hour after 9 at N
'

ht . The

Triangular Spot on the Right
- Ede (as it was inverted by the Te ope) ac

.cording to the Appearances, throg
r

gga
which all the preceding F

drawn) ap edvery b lack anddi and the Other towards the left more
dim ; b ut {wi

t

h of them fufficiently plain anddefined. About a Qrarter be

fore 1 2 of the Clock the fame Night, I daferved it again with the fame G lafs,
f ag. ryo . andfound the Appearance ex actly, as in F which I imagined to th ewme a

Motion of the thrmerTriangular .

‘

p t.

Aw . 22 . about half an Hour after 8 at N
'

ht, finding the fame Sp a in
m} . rya. the fame Poflure (as in G

? I concluded that e preceding O bfervation was
zonly the Ap arance of

’

the fame Spar: at another Height andThicknd
'

s of
.the Air : tho ht rig {elf confirmed in thisO pinion, b finding them in

f ig . rya. much the lime Pliante, l l at . 23. about half an Hour . 9 (as in H)
.though the A i

r was nothing (0 goodas before.

M a . ab 3 of the C lock, the Air being he (in W eight) though
m oifl and a little hazy ; I plainly faw it, to have Form reprefented in I.

which is not reconcileable with the otherAwearances,unlefswe allow a Tur
‘

ab inatedMorit a of Man upon its C en ters h ich, if -fuch there 'be, from the
-Ob l

'

ervations made Mar; 2 1, 22,and 23. wemayg
uds it to be once or twice

i n about 24Hours,unlefs it may have fomekindo LibratingMOtioa swhich
ftems not (0 likely.

3 50Parallax Of .XC IV . .An . I Sep
t
. ub o I4 pedum,Mm Dillantias

W e ;‘7
need.

a duabus Fix is eadem Noéte dimenfus unde didici Pam ejusA cnlam

“ 39.

-m?ri 8cPengu
'

nunquam majorern are Scrupulis Secundis unde (equitur,
£ 013: efi

’

e fummum to
”
,at Difiantiam 2 1000

Pla
ce; of Mars XCV . 1 . A n. 1 672 . Man 14 mane,ibat 1114 m Sidus prope Stellam di

cl am,Qin ad Clam 949m ; cujus Lati tudo 2
°
0

’

o
"

. Locus tummihi,

em 14
°
9
'
o. a

n. ;039.

o I

A IMEm verb 9 40

I I 1 2.

1 2. 00

2h 29 mane,Marti; in eodem

k mutho p
eandem denuo Diflm tiam

ab Mantra difcefferat ab

eodem A zymx tbo, eratq ue ad
OrtumfiLinea,A z

j m.DifFer.
J
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maneHugulm

E rgo Mars in C onfequentia Fxx e

cum majori Latitudine Aufirali
{Mam} proprette Latitudo

Locus verus
24 1 5 40

“

2; A n. 1683 D ie

0

r

c

i

l
junétionem celebrabat cum 4 :Dantziclt;

S tella A la que m o degrt in 1 3
°

49
'
144

6; M. Her-chin .

car. 8: L imit. 1
°

48
’

3 in ipfa Conjunctione v i x ultra ”14 ° 337"

x cvr. 1 .M Bam rin
‘

hath fignifiedfiom Poland, that hehath ObfervedSpot: Venus:

Inequalities in Vow as in theMoon .
6; M. Burattr

2 I have at lafl:difcovered towardsthe Middle of the Body of Venus a ff

g
i n clearer than the tell, by which one may judge of the Motion, or theVenus ; 6;M.

efi of this Planet. Cafiini . n . 32

The fu ll time I lbw it,was06106. 14. 1 666 .
- 5h p. m . and then this; 68

B right partwas very near the C enter, on the North- tide. And at the fame
45 ° P' 7'

time I obferv
’

dW eM aud two obfcure Spots, {omewhat ob long but I could

not then fee that Refplendent part long eno h to conclude any thing from
th ence, norwas I ab le to fee any

‘

thin well 0 thofe parts tillApril 28 . 166

on whichDay a quarter of an Hour fore Sun- ti li ng, I liw n a Brig t

part, firunted near the Section, anddifiant from the Southern

a

ii
‘

om
‘
a little

more than of itsDiameter. And near the E aflzetnRing I faw aDark and

{omewh a blong Spur,which was nearer to theNorthern than theSouthern
Horn; . Ar theRifing ofdre am I perceived, that this Bright pari was then
no more (0 near the Southern Hour, but diflant fiom it of Its Diameter.

T his ve me gra t
”
S atisfaa ion

‘

; But I was furprifed at the fame time to

find, rat the fame
i

Motion,which was made from South to North in the

Inferiour part of the Disk was on the contrary made from North to South

in the Superiour part ; whence the Determination of theMorion may be b et

ter taken Forwe have no E x ample of the likeMorion. ex cept it be in that
of the Libration of theM on .

The nex t Day, at the Ri ling of the Sm , the {aidBright art was not far

from the Sefiion, and difhmt from the Southern Horn _1. o? the D iameter.
W hen the Sam was Degrees high, the famewas lituatednear the Section,

remb te from the Sout em Horn .i. of the Diameter. The Sun being h
'

11

.t o
’
. it .

feerned to have palled the C enter, and that the Section of t e

D iskdidcut the(ante. The Sam being 7
° high, it appeared yet more advan

ccd Northward, to ether with two Ob leute Spots feared b etween the Secti

on and the C irc erence, and equally difiant from one another, and from

each Horn on both Sides. Andthe Sky be
'

very clear, I ob lerv edthe Mo

tion of the Br

S
ht part for I l'

. wh ich then

m

fieemed to be ex actly made fr
om

South to N01 1 without Inclination Eafiward or W efiward.

V ol. I. I i i can
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C irc le,which inclineth to the EM about and to the Eclipt

or cutting theei qm orat about and the Ecliptr
’

ck at
0

.

Aria , or a little more.

He takes Notice, that more Cam : enter into our Syflem by the Sign ofa. 2 . p.

L ib ra and about Spica Via
-

gm than by all the Other parts of the Heavens
the prefent Caner andmany others re Mind in 1157q have entered

that way, andconfequently palS
’

d out of it by Sign ofA ria ; by
'which

alf have entered.

the 6th of Feb . this Om always advanced But after that Day,“f
w d I]

I found that it returned in Augmentinfi
always its Latitude. I left it Mar.

at the 1 8 . of the Hon : of A 'ier, 111110 in the fame Latitude ; and I am apt
to believe it will be Edie/Edthis E vening.

I ib all only add, that on Feb . 3. we were f rized, to fee the Chm
i

n

much Brighter than ordinary, andwith a co iderable 77m». Some dim
lieve, that it a Proached again to us. But having beheld it with a Telell

cope, I foon liird, that it was joinedwith two fmall Stars, whereofone was
Pretty Bright, andthat this Conjb fl im gave the Comet that Brightneli . Hence

i t w
a
s, that I afl

'

ur
’

d my Friends here, that we lhould no more
‘

fee it In
B t.”
1
134. M a alfo {hongly conceives, that this a m couldnot be Feé . 1 8 .

0 6~ t t°7o

j}. n . where M Hm lim. in his Pradramm cm ”, hath placed it, viz.

prim A rimlc; unlefi it be (aid that it vifited that Star of A rie: on the
,
r8 .

and returned thence the into its ordinary Courfe : For, according to

his, and his feveral Correfpondcnts Oblervations, the
‘

Cum
“

on Feb . 17.

was diflant from that F ir-fl Star
.

of Ari es at leali ,
r

,

°

£7 ; and on Feb. 19.

(He having miffed, aswell as his OtherFriendi , the Oblervation on Feb . 1

was Advanced in its wa 1 2
'
or but yet

“Difiant tion:

ti me Minutes above a w ole Degree, and confequently far from having then

paired it . {

Afterwhich time
‘

M. Anu s: affirms to have (em it as well as fé
ven i Others, formany Days, and that . untilMar. 17. Obferving, that about
Ifcé . 26 or 27,when the Comet was nearefl

'

to the often mentionedPirjl of
A far, it approachednot nearer than

3. Some Eminent Engli fi rm ", who have attentive] ob lerved the

Pofition of this Comet, do jointly Conclude, that whatever t at Ap earance

was, wh ich Was feen near the f ig]? Star of J ria by M. Her/alias (t e truth a , 9, F
of whofeKelation concerning the fame they do in no wifeQuefiion) the faid
cam didjnot dome near that Star in the lefi Ear

, q
" Aries, where the faid

M. ;Hcveb
'

m Tuppofes it to have paired, but took its Couffe hear the Bright
Star in its Left Ham, according to c r

’

s Tab les.

4. I havemfi ly found the Principle ofM. J a m
’

s Ephemera”and
’

tis ‘f
this, that,this Cam move! about a Centre, in a k night Line drawn fi'

om the
“ on“

4

E arth thro
’

the Great Dog, in {0 eat a C ircle, that that
-Portion which is

defcribed, is. ex ceeding {mall in re?
r

of1the whole C ircumference thereof
”
,
”7“ Comet

and hardly difiinguifhable by us om a Straight Lin
“fw d ? "
M. C . ii i

Concern ing the New Cbmet you mennon, I ob i
'

erv
’

d i t Feb. I I . about the f. . T7,
24

°
ofA rm,with a blorthern Latitude of
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TheW was firfidifcqvered but for asmuch as it At Lisbon rb
the Sufi, there couldhitherto be taken no confiderable P‘ ‘84‘

The 8 047 thereof
'

is not feen, becaufe it remains hidin
the Horizon. Its7M» . is of a Stu dions L h, eirterided in Appearance

dver almoli the 4th .

rt of the V
'

ableHeaven, tomW ell to Bali ; its
'

a

if.
“ Breadth"is o.

a goodPalaver, and» its Splendour verygreat, but it La
a

'

few

A,St. 541e Mar. (fl.
_

n.) at 7 a;clock at Night, F . new : r. BrafiI; z,
to fee this G ame: a little above theHorizon fromW eftto E . S. E . The e P. Valentine

a little under the two LucidStars, the 1 5 and

pafl
'

ed, its Point being as
’

twere at
5 ° P° 9

the 8 and9th which are in the
.

Bottom of the W it ch
’

s and thus the

whole h thereofwas about The Globe or l feadof it was fo final!
andthin, at very few coulddirecta rtwith the NakedEye.

4440 . 7 . The form er Brightnefs was fomewhat leg, and become fo Thin,
that the ‘Eye couldeali ly fee the Stars thatwere behindit,which by Conje
éture were the 14 and

The Tail was always direétly bppofi te to the Sm ; andwhen it appear
’

d
the firfl time aimoli Horizontal, itwas feen rn the form of a -Pillar, theHead

{landing a little under, and on the lide of the Star of theM ale, which is in

the Lat. of andthe Long. of of
.

A rr
'

rr. And the Point

did ihave the North ofthe three .
that are in the in the Lat. of

andLong. of I 5° ofA ries.
0

This Cam : wasat firfi-very . Splendid, andtal
'

l
'

it {elf with that V ividitefs
upon the Sea, that theRays thereofwere reverberateduntothe Shoat,where
the Obfervers flood. But this Bri

g
htnefs lafiedonly for 3Days, afterwhich

it didconfiderab l

l
y Decay. But t at which feemed ibmewhat li range was,

that having loll 0 much of its Light, .yet . itsBulltfwas notdiminiljhed, but
continuedrather increai ing

'

tmtil theComet d
'

pear
’

d. t

'

Ir;M
i

dmorefwifi
ly than Verna ,whence he infers that it.was

”
un er Vim ;yet

'

theAnticipation
was nor(0 great, that it couldbe believ

’

d to be undertheMoon, as hewould:
have it.

wen vel
-fedm1?) Africa ;0

C IV . There,hath A Comet . An.

at Dant

rich ; 6] M .

« He e lius..

OT

“

313 10 Ob? a . Sr. p. 4.0 r7.

and thatwith a
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inter 15 8c 30 April

'

45
'
fete tatirit ; inter 30 April 8: 1 Mali z ’

inter I z Mm 1° inter z 85 3M4 ii {ed ipfz oh .
fervationes calculufque id clarins ofiendent. Die 4 Maii vefp. Aere

dum fudo. 8 3 iterum Com a deteétus, fed Obfcurior paulo ex titit

q uam diebus praecedentibus, tum Cauda Brevior. D ie 5 Ma nmane 1 h 4 1
“

Ca dre» Dex trm Gems Cafl
'

rop. ,verfus ex ponens, verfabatur in 17
0 r

, in 16 °

Latir. Bor. pariter in tanta D ifiantia a Sale . Motus Proprius a D ie 3 ad 5
A far: fuit fere 2° decrefcente Latitudine, ab ipfo Initio fcil. fete ad 3
fic ut 5 z9April. Moms Proprius Com

-ta ad 5 Maxi propemodum fuerit
Die 6 Maii mane commorabatur in 1 8 a t‘, Lat. Bor. 1 5

° Sale

ex ifiente in 17
° 0 5 Motus Diurnus erat 50

’

circir. Quoad Capra , quam
toTcnuior ac Deb ilior videbatur, ob Sole»: non nifi 1 60 f. 5 Co

meta Remotum . D ie 6 Maii vefp. vifus quidem Tubo optico 35
'

Canola .

adhuc Brev iori 8: D ilutiori 5 fed cum in Decliv iori Situ, atque in Crepufculo
~

tcnfo ex ifleret, nullo modo dili inéi
‘
c in Nudos incurrebat oculos

Die 7 M a n deprehenfus primum z.
L
l in A lt . utut valde Tennis v i

deretur. Occupabat eo tem

p
ore 19

° 0 5 Motus

<

e

j
us Proprius magis magif

quedecrefcebat, uantum co
'

gere abfque calculo ebatur. D ie 8 M a i: ma- o

ne ab He r. 1 . f
l
edulo nudis quarfitus efi oculis, fednufquam apparuit Te »

lefcopio ramen - 1 a . pod. inventus, Cm dam q uidem adhuc prae fe ferens, fed

B rev iii imam, paulo a circulo V erticali finiflram verfus ex tenfam. Quantum

conjeétura affequi potui, verfabatur in D, in Di liamia a Sole qui

turn 19a U poli idebat 5 Rabat fete hoc tempore in linea refia cum Humero

Dex tro Perfii A l 01 Afedafie. Diameter Com te , ad your? Diametrurn'

comparata, vix ad im idiam partem accedebat. De reliquo, Tub i benefi cio

fatis erat adhuc confpicuus, adeo ut cum ad3
“
45

'

dili inéte confpiccre potne

i'imus, in A ltitudine feil. 9 fete uncle colligere datur, Arcum V ifionis v ix

5
° tum fuifl

’

e ; Sol enim v ix 5 hib Horizonte hze rebat, quo ternpore ornnes

jam Stella , ex cepto unico we, evanuerunt. Die 8 A’
aii vefp. Coim tm nee

nudis oculis, nec ullo Tele co io dete

‘g
ere amplius potuimus.

3. T he firficertain notice had0

Apr. at about a a C lock after the Midnight following, I law the Tail raifed?
aimoli perpendi cular to the Horizon 5 foon after the Headappeared thro

’

a

thin Vapour, fi
'

om which the Tail pointed, as near as I couldguefs, upon the

in the Knee of Ckfliopeia, its Length being about 6 Deg . andBreadth at the

Top about 7 or 8 M in . V iewing the Headwith a Telefcope of 1 6 Foot, I

found it was not perfec
‘
tl Round, but Indented, and not near one M ia.

erwards I aliened to Meafure its Diliances from feveral Fix

ed Stars,which were as follow.

this Comet was on April 2 1 . The of ! “GM W lCH;
Mr. Flam

e , i6.p. 873,
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4sa
A Cor et . An. CX. Sept. 8 . fl v . A . 1686 . mane, aboutDay-break, M. M found

itfli
i ' IM P this comer in the Conflellation of Leo, to the Right

- hand of the Lueida in
M‘

Lamar} FL, (as it is conceived, for the Latin Copy is Defeé tive in this place)
n . 186. p. 256 .

andrefcmb ling that Star in ColourandMagn itude,W i thaTlun and fb ort Tail

a ttendedUpright. Over the Comet in the fame V erti cal was the Starof 9Q
of Bayer, or 2 1 77cbom

’

,di llant thereliom, by
-

rheMicrometer, ex actly aDe

grce ; anda L ine drawn from the Lucida in Lumbar EL to the

m uch about half a Degree to the Right
- handof the Gl eam}. Th

of the Comet fiom Regular taken by a Radius was about The next

Morn ing Sept. 9. at 3
A

. the Dillance thereof from 0FLwas found by
the Micrometer 2 and at 4

h an ain 2
°

Si }. To verify the

T imes, the A ltitude of
3
he L

‘

ueida in L innea} 5Lwas ob lerved 1 1
'

at 4h

mam’
. A Right

- line drawn by the Comet, and the (aid 9Leome towards
.
é Ix orrir, or the Ly nda Colli, left that Star a little to the Right

- hand.

This Comer was fe en by a Countryman, who flrft
'

gave Notice thereof,
om the 6th to the 1 2th of Frpr.

T he Refult of thefe Obfe rvations is, that the Comet wasD irect inMotion,
that it mov

’

d about 1 Degree per Diem, and that it feemed rather to D

creol e in Latitude. On the 7th of Sept . it was about difiant from 9Leo~

air, but its bearing therefiom is not let down;

This Star, 951, was then in 9
°

of with North Lat . 9
°

W hence at the time of the firl l: Obfervation it may be Concluded, that the
Comerwas in 9

°
of "X, with North Lat. 9

° Andat the 2dObfer
vation, the Longitude of the Comet will be foundabout 1 1

°
of "X,with

much t he lime North Latitude as b efore. .

CXI. Feb. 19. ll . n . A n. 1 699. in Olzfirvarorr
'

oRegio Parifi
'

eryr
‘

, v ideri ca:

pit cx iguus Cam era, inflar Stella: Ncbulolir tertia:Magnitudinis ; illi perlim ilis

q uz Menfe Sept . 1 698. f uit Obfervatus.
Situs erat inter Stellas Informes 6 Magn it . prope C irculum Palarem A rti l

crrm (upra C apra A uriga, mquali fert Intervallo inter Orb itam Occidentalem Per

fir Capra Ju rjorr
‘

rUrfiz; illas adfcrib it fialio Inforrn ibus circa Urfm Mirro
rem . Continuatis O bfervationibus, v ifus ell, Proprio Moru, Iter fuum diri

gore Capella»: verfus, cum ex igua Deviation: ab ejus C irculo Declinationis.
Il a crat ojus V elocitas ut

'

un ius
’

D iei Spatio, Septem circiter G radus Magni
C irculi pcrficeret, q uoMorn p0tuit ante D ies 4. ipl i Polo fel i ne adlm rere,

Ste/la fociari .

H ara 6 . p. m . n . Comparar imus Cameram cum Stella 6 . Mag. quam Ti c/x

in Tran litu

per C i:culum Horarium przecedelsat hanc Stellam Min . I- lor. 1 5
’

53 quibus
dab itur D ifferen tia Afien/i

'

oma Ret‘h 4
°

erat autem Septentrionalior ca

dem Stella 8 Unds: fuppoli ta huius Stella:Longitudine 8c Latitudine 75rd»
uica ad hoc Tempus, Camera refertur ad 1 5

°
Gem. cum Latitudine

Se t. 37
°

ih’lovetur Camera h ic adG azli partes O ppoli tas illis ad q uas temlebat Camera
A rr. pre teriti, cum effet ferme in eadem Diflan tia 21 Polo in qua nol ler h ic cum

primum vi fus ell,nec valde ab cedem loco remotus

0
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IV;Theorema.]
Pfl dfleld, 17677 566 V

E
ff

-

t

i
t is

.

mc er in
CYCIOIdl m B C . Curve Cyclmdis B D Cycloid”5m m

afln iglot Lwe ,
Tempus 4130 Grove 6Quiete eadens ex A, V i [in Gravita is decrem

'

cKel l er): A B,6] n
:

j } «J Tempter qieo percm it Gert/4m A V B, firs t Reéh A B cd Reélm P° 41 4" “ b

A C .

AD. (697.

Per B ducatur B L, Parallela c oieli s A x i V E ; 85 B K, Bali A D Pa

rallela, occurrens A x i in G , 85 C i rculo luperD iametrum E V delcripto in F
85 H, cycloiali denique in K. Ducatur Reél a E F. q ua ex Cj cloidie natura

paral lela ell Reel s B C . Unde BM ell e qualis E F, 85 E M z q ualis B F ;

q ua , propter C cloidem. e quatur Arcui V F 5 85 proinde A M ell mq ualis
Arcui E H V

Per Prop. a 5. Part II . I firob

fi
uOjEillatom n emi, Tempus quo grave

é Quete cadens percurrit A V, el ad Tempus C alus per E V, ut Semicir

cumferentia adDiametrum 5 85 per diets Partis Prop. Ultimo», Tempus q uo

G rave percurrit V B, poll decurlam A V (nempe z quale Tempori quo

G rave percuni t KV . poll decurl
'

am A K) el
‘
t adTempus Laplus per A V ,

l i cut Arcus V F. adSem icircum l
'

a entiam ; adeoque ad Tempus Calus per

E V . l i cut F V ad D iametrum . Quare Tempus q uo G rave percurrit

C urvam A V B, ell adT empus Calus per E V, l i cut Arcus E H V F, ad

D iametrum E V . Sed Tempus Calus per E V, ell ad Tempus Calus per

L B , l i ve E G , l i cut E V adE F Igitur ex z quo,Tetnpus q uo G rave

percurrit A V B, ell adTempus Calus p
e
r L B, l i cut Arcus E HV F adlub

ten l
'

um E F 5 hoc ell, ut Reela A M, adReetam M B . Rurlus, Tempus
C alus per L B, ell adTempus Laplus per A B, ut L B adAB E rgo Ra

tio Temporis quo G rave percun
'it A V B, ad Tempus q uo percurrit A B,

componitur ex Ratione A M adMB, 85 Ratione L B ad B A 5 adeoque

z q ualis ell Rationi A M x L B adM B X B A . Sed A M x L B. ell

z q m leM B 15 AC . quia utrumque e quaturduplo Trianguli A BM : E t igi

tur Tempus q uo G rave t: Quiete cadens percurri t Curvam Cycloide A V B, ell

ad T empus quo percum
'

t Reé lam A B, l i cut MB x A C adM B x B A 5 id

efl: ficut A C ad A B . Q. E .
°D. Similiterque procedet Demon llratio. li

P tmfium B, li t inter A 85 . V.

V . 1 . The upper Plate of the Watch is A B The C ircular Ballmce 5 154”Pam”!
D, of which the A rbor is E P : The Spring turned Spirals},

57

G H M, fillnod to the A rbor of the Balance-Wheel in M, and to the piece

th at is fill to the W atch-Plate, in G , all the Spires or W indings oi the

Sp r ini
being free without touching any thing. N O PQ, is the Cock, in

w h it one of the Pivots of the Balance-Wheel turns ; R S, is
‘

one of the

[ redeemed-Wheels of the Watch bav in a Ballancirg Motion,
“

'

which the Bel

lm an -Wheel giv es to it. Andthis IV eelRS. catches in the Pim
‘

otx T , which

h o lds on the A rbor ol
'

the Balbmee, of which by thismeans the Morion is e

;m ained as much as is necellary . Thefe [Vase/x : are ex afi for the Pocket ,

Vol I. 0
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8 ing: be not equally {iron That the Ballance of fuch aWatch will be
oub le, andmay be C harg more or lefs, and receive Delay, by Advancing

orRecoiling along the twoArms two equal W eights. Counter
- ballancingone

-an0ther, that fo the Change of the Situation may nor at all prejudice the
rl-Iqrssalig

v of the Wards. For the refi, we ma in this kind ofWatches fpare
the Fnfie,

‘

and confe quently the Strin or Chain .

’

Tis alfo eali e to judge,
that fuch”fate/yes as thefe may be 0 a Size fufli ciently fmail that they
will make no more Noife than ordina Watches ; that they will b e as ex aét

asPendulum , and ecafe not to go whil they are W inding up. A nd though
the Morion of the W atch W heels may be altered by many A ccidents. yet
the Periadcof the [mall Springs will not be concerned in all or any of them,

prov ided theMotion of the W atch W heels have always more Strength than
at needs to Bend them again which is in our Power.

The Objeétions that have been made againft this Contrivance. if em
“

plo
'

yedfor Fari ng
Longitudes. are thele that Tofling of Ships would fhake

the Springs aswe other pieces ; that Rufiwould fpoil them. l ince the Sal

ti lh Humidity of the Sea in remore Voyages, fpares not the very Needles of
“

C ompaffes thou h inclofed in Box es that the Changes of Sealbns andC li

mateswill fen li b y alter the Sprin s, efpecially the great Heats orRains with
in the Tropicks, which at len will fomewhat Untemper the Steel as is

confirmedb the E x periments of the Illrg/lrions Aw kng qf F lorence, f hewing
how eafily t at Heat andC o ld do change Slender Springs : Befides that, the

A irmore or lefs condenfedwill alfo more or lefs refill the Motion .of the Bal
tlance . To which may be added,

“

that Springs by working are weakened

And Lafily, That there will be always {ome little Pril l ion, that will make

the feveral pieces gomore or lefs eafily, and that even in length of time they
‘

will wearout,

But I an
’

fwer, That all thefe Defeéis, that proceed from the Imperfeéi ion
f

of theMatter, may be G eneral Remedy, without E x amin
ing them here in parti is, That for ex ecuting it in great,
we make ufe ofmalfy Springs, as are thofe of C rofi~ Bows, we being Ma

il ers of them.

‘

not wanting Force or Place in a Ship, to govern a great W eight

t hat may ferve to Bend them continually a in . Now thefe 11140] Springs
m ay be fo great. and theirRefiitution fo fpee by Au

omenting theirNum

b er, that all the aboveé named Defe&swill have no conliderable Pro trion to

th is Strength, and the Aggregate of theirRepetitions will not be enfib le till

a very long tim e. And
’

t is eafi e to Demonfirate, That by Augmenting
the B ignefs of the E ngine, and the Force of theMad)

"

Springs, wemay make

the E rror as fmall as wewill, prov idedwe pals nor the Bounds of Conveni

en cy , and content our felves with E x aétnefs fufli cient for their Chief E nd,
For finding the Longitndcs .

V I . The C ircle, F OH, being placed upon a Plain InclinedA B, is di 4 f
“

10C": Aft on

Q _
4em upon rm

v ided into two Unequal Parts by the L ine G I . To reli eve to the Lffs 53C
1, c "m,P,in ;

m m its c/ f qni librinm, there is {aflened to the E x u‘

em ity of the Radins D F, an. M. de G en

W e ight P. which is fufli citntly heavy to Reco ver, what the leffer Seéturcncs.

O o o a
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( 469 )
the Horn] Circle (or Dial

-Plate) fuccefli vely Culminating over the Point of
the Index (which is always to keep the fame Pofition) will lh ew theHours
of theDay and Night. Andwhen by lieveral repeatedRevolutions. it has
meal

'

uredthe length of its St e, it is to be replacedat S, as before, which
may be done in leis than h the time you are W indi up 3 W atch ; and
if the Stage be 6 Foot long. no oftner than once in aw ole W eek.

3
. The way of Adjufting the Morion to the ex a& Meafure of an

an Refiify ing its Em ma. is thus v iz . By the turning a Shrew inferred

at S the Stagemay be E levatedor Deprefs
’

d, andaccordingly theMovement

will go Faller or Slower Pallet, if Raifed up, and Slower, if let Down

andby mark theHer Circle Moveable, andInferring feveral (mall Belles

or Buttons, ere and t ere upon the V erge thereof; it may with an eafy
touch of the Finger be moved to the right and left, as there fh all b e Occa

fion. till the jull Time be brought to the Point of the Si g/pendedIndex .

The Reafon of this Movement may be thus E x plained: I Let the C ircle

L OD N, reprefent any C ircular Body. whofe Centers both of G ravity and

Magnitude are Coinc ident at M. Let this C ircular Body be placed upon

fume Level Plain G G . andthen
’

tis E vident that the Angle of its Contact
with that Plain at a, will alfo be the Point of its L ibration, and confe

quently it mull:Refithere QuietMomentum é Impedimetttm farm equalia.

a . Let D E . reprefent a Defcending Plain, making an Angle of Contaél:

with this C ircular Body at 6 ; andhere
’

tismanifefi it cannot Rell t b ecaufe
the L ine of Direction r 4, which (while it Infiftedupon a L vel) divided
the C ircular Body by the Cen ters of Magn itude and G rav t into Parts

E quiponderate, is now removed to L D ; which Line L D.

°

ng with
out, or befide. the CenterM, evident] defimp the E quipoife of its Parts.
and therefore mull leave it to tumb le dbwn towards E . For here Mom

rm Impedimento n ajm . The Reafon therefore of its Defcent now, b e ing
the Over-ballance of the Parts L N D. to the remaining Seétion L D 0 ,

it mull neceflhrily follow.

3. That if fome W eight equal to the E x cels of LND, above L O D.

were afii x
’

dto the L imb of the Quadrant 0 4, as at P ; then the C ircular

Body wouldRefl as Quietly at b, as it did before at a. The Suppofition

cannot be denied, and the Confeq uence is unavoidable. becaufe L D O 11 P

L N D . i . e. Impedimemm equatur Memento.

Let then the Numbers, 1 , z. 3. reprefent a Train of W heel-work,
wherein there is no material difference from what is found in a common.

W atch only the numbers of the Teeth on the W heels and Pinions are to

b e fo Calculated, that theMotion of the whole Train may correfpondto the
aliigned Revolution of the Body of the Mov ement, which is to be once in

24 Hours It would be E x pedient alfo, That a Flair
-

41Spring were appliedto
its Bit/4m“ , as in later Mov ements. is ufual ; but of a F itfi'

e here
’

s no n
e

ed.
for the Turns of the Body of the M ovement. as it defcencls upon the Sn: e,
anfwer all the Intentions of a String or Chain and the Carterm itmce of t re

W eight P, to the ex cefs of LED, abov e LQD, ferves infleadof a Perpetual
Spring ; and the Not/m erit wants only a Perpetual Defimt, to make its Mo

tin
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172.

the Angle at the
Gun

Horizontal Range of
Latus Refl um of afl tbe Parabola:made with the [am Impetus.

Take half the Dillance of the
.

Objefi from the Nadir, and take the Diffe

rence of the given E levat ion from that Half the Verfid Sine of twice that

D i fference Subfirafl from the Verfid Sine of the Di llance of the Object from
the Z enitb : Then (h all the Difference of thofe Verfed Sine: be to the Sine of

the Dillance of theObjefl from the Z enith, as the Horizontal Dillance ofthe

Object (truck to the greaueitHorizontal Range at

Prop . XII. Prob . Hav ing the greatefl Horizontal

Bhrizantal D illance and Angle of Inclination of an Oljefi

find tbe t'wo E levation: neceflaoy tofirike that Objefi .
Halve the Di llance ofthe Object from the Nadir,thisHalfis always equal

to the Half Sum of the two E leva tions we feck. Then fay, As the G reatfi
Horizontal Ran e, is to the Horizonta l Di llance of the Objet

‘
i ‘

; [0 is the
Sine of the Aug e of Inclination, orDi llance of the Objefi from the Perpen
dicular, to a 4ta Proportional ;which 4th b e ing Subflméied from the Verfed
Sine of the Dillance of

‘

the Object from the Z enitb, leaves the Verfed Sine of
the Difference of the E levations fought ;which E levation: are there fore had,

2i;l 8
'

ng andSubfiraéting that HalfDi ffere nce . to, and from, the aforel
'

aid
um.

Prop. XIII.]To detm ine tbc Fan-

e or Ve locity of a . Projefi, in ever] Point of
the Curve i t deft

-

f iber.

To .do this, we need. no other Pracognita, but only the.

would have defiri bed tbe Space faflen by an E quable .Motion For. the Velocity
of a Projefi is compoundedof the m i l itant eq ual Velocity of the impnelled
Mot ion; and the Velocity of the Fall, under a given Angle, win, Th e Com

plement of the ,E levation : For infiance, l a t he Time .whereina Projofl would.
Move from G to L, i t

'

Defcends from. L . to X, and b p t he Thirdl h opofitiu
hasAcq uired9. Velocity,wh ieh i n that Timewouldhave carried i t b y att naa

b le Motion from L to Z , or twice the Defcent L X ; and drawing
°

. the
Line G 2, I fay the Velocity in the Point X, compoundedof the Veb

'

titiet
G L, .andL 2, under the Angle G L Z,is to ;the Velocity zimpreflbd in the
Point G , as G Z is tO LG L ; this follows from ourSecondA x iom ;Iandb y.

the zorn and
'

z xfl Prop. Lib. r. Carin .Mdorlgii, X0 ; aParallulra
'

nd. Equal to
G Z , lh all touch the Para bola in the Point

‘

X. So the .

feveral Points, are as the Lengths .Of
‘

the Tangentst o the Parab la in . thofe
Po ints, in tercepted between any two Diameters And thefeaga in are as the

“

.

Secants of the Angles,wh ich thofe Tangent: con tinuedmake wi th the Ho ri
zon tal Line G B. Fromwhat is here laiddown,may the comparative Fowe



i 385
ofa Slim:inany twoPoint! bf the Curve, be eitherGeometricallyorArith-i

Corod.) From hence it follows,That the force ofa Shot is always leali at V ,

or the Vertex of the Parabola, and that at equal Dillances therefrom, as at T
d X, G , andB, i ts force i s always Equal , and that the leafiForce in V , i s

to that in G andB, as Radius to the S am of the Angle of E levation, FG B .

The Tencb Propcyition contains a Problem, untouched b y Tm icediuc, wh ich
is of the G reateftufe in G unnery, andfor the fake ofwhich this D ifccurfe
was princ ipal ly intended. It was firft Solved b y Mr. Auderjon, in h is Book
of the Genuine Ufe and E1938 : of the Gun, Printed in the Year 1 674. but

h is Selection required l
'

o much Ca lculation, that i t put me upon Search,
whether i t might not b e done more eal i ly ; and thereupon in the Year

1 678 . .I found out the Rule I now pub li lh , and from i t the G eometrical

Confiruétion Since which t ime, there has a large Treatife of th is Subje&,

Int it led, L
’

Art de getter les Bomber, been pub lilh ed in France by M. Blow

del, where in he gives the Solution: of this Problem, by Meflicurs Bout, Router,
ami de la Hire ; but none of them are the fame wi th mine, or in my Opinion
more eafie .

It wa s formerly the Opinion of thofe concerned in Artidery, That there 0. 216. pi cs.

was a certain Requifite of Powder for each Gun, and that in W ars, where

the ir D ifiance was to b e varied, it mull be done by giving a greater or

lefi
'

er E lev ation to the Piece. But now our Latter E x perience has taught

ay be more Certainly andReadi ly performed, by b :
tbeQuanti ty of Powder, whether regard be had un ite

to the Charge of doing it . Forwhen Bomb: are
Difchargedwith great E levation: of the Mbrtar, the fa ll too Perpendicular,
and Bury theml

'

e lves too deep in the G round, to 0 all that Damage they
m ight, if they came more Ob lique, andBroke upon or near the Surface of
the Ea rth ;Wh ich is a thing acknowledged by the c i eged in al l 7 3um,who
Unpave thei r Stre ets to let the Bomb:Bury themfelves, and thereby Rifle the
force of the ir Splinters. A SecondConvenience i s, That at the E x tream E le

vati on, the Gunner is not ob l iged to be lo curious in the Direétion of h is

Piece, but i t wi ll fumee to be wi thin a Degree or two of the Truth ;whereas

in t he ather Method of Shooting, he ought to be very curious. But a Third

and no le is confiderab le Advantage is, in the faving of the King
’

s Powder,
wh ich in (0 great andfo

'

numerous Dzfibargec, as we have lately (ecu, mull
needs amount to a confiderab le Va lue . And for Sea M rtar: i t is fearce

Pra&icab le otherwife to ufe them, where the ag itation of the Sea continu

ally Changes the D irei i ion of the W ar, andwould render the Shot very
uncertain,where it not that they are placed about E levation,where fe
veral Degrees above or under makes very little Difference in the E

.
Ir on
?

remains by G ood and Valid Experiments to be alluredo the Force wit) . 7'

oi Gun o'wder ; How to make andconferve i t equal ; And
~ to know the Ef

fefi thereof in each Piece ; that is, How far di ll
'

ering Charges wi ll call the
falh e Shot out of it ;which maymolt conveniently be Engraven on the out;

lids thereof} . as a'N ding Direfl
'

lon‘ to al l Gunners, switc h ed! from thence

Q q q . a forward
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t o . Let fuch Ordinate d b , or (Equal to it in the

D ivided in ,
L,M, (by Perpendi culars cutt i ng

the.) as that F L, LM, MN, be es - i
f,

0c. Thar
'

i s, i f
m

continuallyDecreafing, as that each Antecedent be to its Confequent, as x to

;L
, or as”L i on!

m

r Th is i s done by taking A F, AL, AN, (9
'

s. in ruch Proportion . For;
ofiContinual Proportionals the Differences are alfo Continually Proportional,
and in t he fame Proportion. For let A, B, C,D,We. b e fuch Proportionalsgx

and thei r Differences a, b, c, (9
’

s. That is, A
— B a, B C : 6,

Then bea nie, A ‘B,C,

‘D, art in ~Continna1~Proportion

And Dividing A B s zB — C z fi szC — D zD
'

That is, a :B

A qdA ltcmgtelyg
1: WA

.

That is, In Contilmfl l roportionya
‘

s as m tt
’

i

r2. Th i s b e ing done the Hyperbolich s Sh oe-55 F I, L
'

m, M n,
" (ire: are

Eq ual, as
is Demonfim ed by Gngay M utant,and as fuch i s commonly

awlfite o

4 3,
l,

‘

,L m, M a, &c,imay T imes ih '

Wh ifiihm (iifpmgbedi Uneqm i Length
s,

m i f
i l i i

14. And becaufe they are in Number Infini te,(though Equal to a Finite .

MagnitudemthoDuration 'is Infini te : and, confiquently the Imprefl
’

edForce,

and,.Moeiqn thence Ai ling,never to be wholly Ex tinguiihbd
’

(without (ome,

further Impedifl
'

fll th butlM i lly iApp
rb aeb ing

‘tofiA
l

‘

in
'

the Nature of
r

'

.

Spaces Ru ggBu fft
'

fl
’

e. fare
‘
fl t here-fate" as 1.03”a in i

Arithm flcal Progreflion Iné redfing‘f a nswering to the Lin
i

n g
- "A F, A L,

‘

A
.

M, (9
'

s. or to F L, LM, MN, G o. in Geommjidl l Progrefion De"

f
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a

And in this latter
.

Cai
'

e,when theAb lative p
i
l tt equal

'

tothe Politi iré
part, the Afcent rs at the h i heft: And thenceforth (the Ab lative part ex-i
c eeding the Pofitive) i t wi ll §3efccnd

.
43. In an Horizontal or Ob lique Projea ion

-having taken ,inthe

L ine of Projection, and thence (at the Angle given) 3, in the

Line of Defcent the Po int in the Curve anfwering to thefe, is the place
e .Projeazanfwering to that Moment .

44. I am aware of fame Objea ions to b e made,whether to fame Points
of the Procefs, or to fame of the Suppofitions. But I faw net well how to

wave it, without making the Computation much more perplex ed. And in
a matter fo Nice,andwh ich muttdependupon Ehyfical Obfervat ions,

’

twill
b e hard to attain fuch Accuracy, as ne t to “and in need of form Allow

4s. Somewhat might have been further Added, to dirca: the E xperiment:
fuggefied a t P . r9. and 29. But that may b e done at Leifute, after Deli

beration had, which way to attempt the E x eriment .

46 . The like is to be Gridof the different efiRance which difl
'

erent 'Bo

dies may meet with in the SameMdium, according to their difl
'

erent Gravi
t ies, (ex tenfive ly or intcnfively confidered) and the ir different F igures and

Pofitions in Mot ion . Whereofh i therto we have taken no account; but fap
p0fed them, a s to all thefe, to be A like and Equal .

47. The Computat ion (in P, 39, 4c, 4 1) may, if that be alfo defired, be

thus reprefented by Lines and Spaces. The Ab latives a,m a,m m a,the.

(being the fame with the (ith Column taken b ackward) are fitly reprefented

b y the Segments ofN F, (beginn ing at
'

N .) and therefore b y Parallelogw ns

on thefe Ba les, afi
'

uming the common Height of F b, or NQ;The Aggro
gate of which is N b, or FQ, andfo man times t , by {0 many eq

ual

Spaces, on the fame Bales,b etween the fame arallels termmatedat the £0

pa bola ;The Aggregate of which is b F NQu. Fromwhence ifwe Subdufi

the Aggregate of Ablatives FQ; the remaining Tri linear I:Qu, repro

i
'

ents the Defcent.
0

48 . If to th is of G ravit
k
be joined a Projeaing Force ;wh i ch i s to the

In pulie of G ravi ty, as b to b F, (be it greater, lofs, or equal) taken i n

the fame Line ; the fame Parallels determine Proportional

whofe Aggregate is KQ.

R r r a

176. 177.
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493
( 7. TheRig» Cbarge found, the beltRandom is to be fought, by Trying

a ll Randoms, by De 3 at a time .

3. To knowwhat an trfartbe/I.
r. A G un to be prepared of (Mu rine-Bore (as being held the b ell for

Shooting Far) but much Longer (doub le the ordinary Length may do we ll)
andwithout any Ring about the M a x ie, is to b e

. placed as in the former
E xperiments, andChargedwith the Ordinary Charge of a Cul verine, or rather

with thatQuant ity,which by the formerE xperiment: ib all be found the bell
and be ing Shot, the fall ofthe Eul er is to beMark

’

d,andDillanceMeafured
2 . Then Try Le is, andMore Powder in her, as b efore

3. Then Cut off two Inches of the M a le with a Saw, and Place the
Pieces fo cut off in the Carr iage, or the ir Weight of Lead in a convenient

F igure, that the Recoi l may ltil l b e the fame ; and try as b efore, doing every
thing in the fame manner : And (0 cut off {till for new Trials, till the Shot

b egin to fall lhorter than before .

4 . .The fame may be done with Gem: of Different Borer.

a. Afar.

‘

r8 . 16 5 1 . At n o Yards Dillance from the Platform for great

Ordinance at M olwicb, there were ra iled three Bum, one b eh indanoth er

T he Space b etween the firll: and fecond Butt was 14 Yards, between the
a V

fecond and the th ird, eight . The Th ieknefs of each Butt was 19 Inches,
3'

whereof r3was of Beams of MalfcyOak fafiened into the G round, and le t

fo clol
'

e that they touchedeach other : On each lide where Planks ofOak,3
Inches 9. piece in Thicknefs and thefe were joynedclofe,andfafienedon bod:
S ides w ith Iron Bolts, andRrong Pins of Wood; and on the Back, at the

ends, andon the middle, there were 3 Braces ofElm, a Foot in Breadth, and

5 Inches in Thicknel
'

s.

The firfiE xperimentwaswith an Iron Deny -M m. having
of 3500 lib. M ight, the Budet 32 lib. of Iron, the Powder t o l ib . which
Pierced through the two F irl

'

l Bum, and ltuek in the th ird, [0 as the. Ball

was almoll quite wi th in, but the T imber not lh ivered (fmall) nor fearce
Sp l it . The Butt: b eing touchedby me, felt not warm the like E x ecution

was done, when i t was Charged with 9 lib. a s a lfo when wi th 8 . lid. of
Powder.

The l
'

econd E xperiment was with an Iron Derry—Ca nton, having a Taper
Ben , and being 3600 lib . in Weigh , and 4 Inches longer than the former,
the b an Bal er 3: lib. and the Powder 7 lib. which in three Trials feemed to

have the fame Force with the F irlt. One of the Sl ate piercing through the

fecond Barr, and Lightin

g
near the Edge of the middle

”Ban of Elm,Tore

i t, but by the yielding o i t, the Badet glancedalide oil
“

entered into the Earth .

The third Experiment was with a Whole Cub er-int in Bralit, of oo lib.

in W eight, 1 1 F001:one Inch in
“

Lengtb, wi th a Trper Bore

1 8 lib. in W eight ; the Powder in the firll:Trial 10 lib. in the fecond9 lib.

ia the third 8 lib . which [aft Proportion did the belt E xeaaion, and . ti lled
h the two Firll Batu,Enteringgentlyintothe g land,which the b riner

two tench. butanswer. The
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‘

t he Arm roundu n the faidSpindle,whofe Center is C, in the Orderof
D E F G HIKLg
E di, For the Vane: placed at D andH, I

‘

fay, They are fet in the ma ll

Advantageom Pig/lure pollib le, i n thofe two Points For F ir/9, the VaneM N

a t D b eing to move Direétly againil theWi nd, the molt Advantageom Poflure
i s to turn i ts edge direé tly againll: the Wind, and thereby to ive t he leall:

Refijiance poilib le
'

that being the only Point inwhich the Vane limppol
’

ed only
a Superficies, Draws not . And Secondly, For the VaneMN placed at H, i t

fia ndeth the moil Adv antage“: y, becaule i ts Motion be in direfljy from 61

b efore the PVind, i t {lande th l Groli ,or
ipp

ofed to
.

the Nat ionthereof
Secondly. The Vane: at E,F, G,

.

andI, L, h and the
’

moll Advmttageonfly,
b ecaufe they Divide the Angle,b etween the

,

Way of the Ill/ ind, andthat of
the Arms in thofe Points into two equal Parts and confequen

'

dy th e
‘W ind

Imprelleth the G reatell Force in the moil Direct
'

Way For i t is eafy tob e
Demonllrated, That the Force Imprell

'

ed on the Vane by the W ind,i s Per

pendicular to the Surface, andcorn
'

eq uently that the Ob liqu ityof the Force
to the Way of the Arms, Increafed by theVang: {landing more ful l ag

'

ainll:

the”find,wi ll have a lefs Proport ion of Power to promote t

‘h
e
”
Morion

thereof, than in the Fofiure here Set . Andfuppofin the Vane: e t Sharper

to the W ind, the Diminut ion of the Force Impre ed by

.

the PVind on i ts

Surfitce,will be greater than the Augmentation of i ts Power, by be ingmov

edmore Direétly to the W ay of the Arm . This is ealy enough to be Geo

The Vane maybe lo ordered, as always to Stand in th
many ways : I ib a ll only Infiance in .One, not the bell

molt Eafy to be underlined a nd .Demonflmted.

Let the Vane be equally Ex pandedon each fide of itsAx tit, by wh ich the
Prell

'

ure on the ex treams of it are always Counterpoifed, then Fall en. upon

the Lower end thereof a W heel,which may be in Diameter about of the

Length of tbe A rtm fromHole to Hole; then F i x a Wheel upon the tame

in which th e Spindle of the Ann: do Move, that ib al l be of half the iame ~

ter .with the former, and to conta in half the numberofTeeth, Then by

. . third (mall Wheel, F i xedunder,

the Arm , of a convenient Bignefs. Com

municate theMotion of the One to the Other for by this means each

Vane being fO Pl
'

OVldOdr th? yW i lla bei ng once fet
_
Ri ght,a lways continue

toh e movedand Dxfpofcdm the true Polture delired.

This awn/antewi ll not only be Ufeful for all manner of common FVind An

M ilt, but alfo for Water-M lle inRevert,where there can no Dani be made,

as mayalfo the Paamdimlar.Vane: of otherMlle, nei ther .p fwhich has been

42) much, fit ted.by twhatfoever that
'

l have hitherto heard of.

XV . r. TheArt of F lying hath been infillAgesM edb ymanym reu

laxly inthe-Times ofe urfamous FryarRogerBa lm,who livedabout $00 ears

(ince. He was Believed am ihi”or .a jth
'

q androhfaya crfc edwhat

was related of him, by the help of DiabolicalMa ich, but rom
'

t e petul
'

al

of feveral of his ex cellent Works ygt f
nm t’ I elieem him no fuch Perfon

ia



https://www.forgottenbooks.com/join


l so 1 l
a. The Fallecyof the Author

’

sRealoning l ies in this ;He {uppofes copperor«$
q

Inmate

3Ounces in a Foot Square to be of fufii cient Thicknefs toRefill:the Prelfure i nf
i

l l
of the J r in a G lobe of 14. Foot D iameter, nay of any Dirnenfion. But in th is “5“ 37°

nowi fe A lfent to h im : For the Prelfure from wi thout Inwards, tho
’

i t b e always the fame upon Eq ual Surfaces, yet upon Uneq ua l Surfaces the
Cafe is quite otherways, for there the h elium wi ll be found, not the fame,
b ut to Encreafe always in the fame Proport ion with the Surface, and thence
confequently the Thicknefiof h i s Copper, or any Metal or Material,which he
ib al l make ufe of, mull: Increafe in the fame Proport ion,wi th the D iameter
of the Sphere, and confeq uently t he W eight of h is Copper mull always [norm]:
in the fame Proportion at leaf} to the Solidit] of h is Sphere ; fo that byh is
A ugmenting the Quant ity of hi s Sphere, he has no manner of Advantage of
making it proport ionab ly Lighter than the A ir, and proportionab ly Strong,
b ut the contrary For i t is manifefi, That a B igger Sphere fo made of any
Matter we yet know, has 1e Power of Refill in the fame f the
A ir than a Leis, becaufe of F ini te Refifiance of atter to Prelfure, there
b e ing fome degree of Prefl

'

nre that will Crafh every Body.

XVI. This Engine is compofed of four Principal Parts ; the Serpent A A, An

two Foot-Steps or
‘
I i‘eddle: B B, one Clq per C, and two Arm DD, D D.

The Serpent or Iron Bar A A, has two Elbows E E, where to the Ends of
the Ropes are fix

’

d that Raife and put Down the Foot-[lept BB, F F are two

Fourths of a Circle, that fucceflively Rell:u 11 two Arches or Bows of An 8678.

Iron, G G ,wh ich are above theClrpper C, to To it. H H are two Teeth
of Iron, added to the Serpent making an Angle of 2; Deg. wi th F F, and
K K which ferve to put Down a Bafcule, or Sweep, wh ich is in the Ann
that carries the Shuttle. The Fcot-Reps or Tieddler differ in nathin from

thofe which are ufuall made ufe of,only the Cords that holdthem endent

from the G round are x
’

d in the Elbows of the Serpent, which in turning
Knifes and puts them Down by the help of two li ttle Pul lies, uponwhich
t he Ropes turn .

The Clapper is fupported between two Pil lars,with a Rope doubl e twil
'

led,
wh ich cecafions i t to make a kindof Spring, andcaufes i t naturally to give

forwards to Beat the C loth .

L M, isone of the Ann: which PalTes freely into
‘

the Canal or Pipe NN,

fupported by fourPillars ofWood 0
'

0 O O . The Motion of it proceeds

from the following Parts. PQ, i s a Bafcale, wh ich, thou h unequally di l

v ided by i ts SupporterR, is cc in A uil ihrio, the EndP being made to

weigh ex actly as much as R
At the Ex tremity of this a t

‘

nle is ry
’

d a Cordwh ich pafl
'

es throu h the

Pully S
'

, and term inates at the Ex tremi ty of the Arm, where i t is f mod,
to a little BowM. At the other Ex tremi ty of the fame Arm, that is to fay,
towards L, i s alfo fallenedunderneath, a Cord which pe lles through the

Pulley T, andwhich carries the Weight V .

At the
"

fame endof the Arm is addeda little .Nithe Z ,about the b ignefsof

half the Shank Then over a li ttle Bar XY,which pallet a
-

thwart the Arnr



so:

there até two other little Pieces of Wood, having at the end of them
‘

two
Teeth, wh ich enter into the Niche Z , through two Ho les which are th ere,
of the one fide and t

’

other.

To the Endsof thefe l ittle p ieces ofWood, there is a li ttle BowofWh al e

b one or Steel, which keeps the two Ends afunder, and forces the Teeth,

which are at the other end, to enter into the N iche, before the fa id p ieces

can themfelves. At the points x r, are two Ropes that pafs t hrough the

Pul lies a a, fall ened to the Pi llars, o; o4, and have each of them a l i ttle

We ight at the end b ig
’

enough to keep i t frompalling through a litt le Bowl

wh ich is undereach Pul ley.

Th is Ann thus difpofed,
f
goes and comes in the HoleNN, in the follow

ing manner. One Tooth o the Serpent, already defcribed,firikes upon the

E x tremity of the Bafenle P (l , and lo caul
'

es the EndQto Rife up, wh ich

drewin the Cordfallened to the Point Q,makes the Arm LM, to Advance

forwar But when afterwards the Tooth of the Serpent is come forth again,

then the W eigh tV , t iedto the otherEnd of the fame Ann, b y a Cordthat

palfes through the Pul ley T, forces the fa idAnn b y i ts ownW eight toRe
turn agai n.

W hen the Ann LM is in i ts ordinary place,the two li ttle piece sofWood

into wh i ch enters the Bar X Y, enclofe the Shuttle by means of the Wale

b one Spring. But when the faidArm approaches the other oppdi te Am ,

then the Cords t ied to the Points 1 r,be ing a l itt le to ib ort,and the We ight

which i s at the end of them no t be ingab le to pafs through, the Spring gives

way a lit tle, and fo the Shuttle is no lo r enclofed b y the Arnewhich car

ries i t, but is wholly received and gro
’

d b y the other which likewife in

i ts Turn, del ivers it back again in the ame manner.

The Motion of the whole Alathine is made at the rate as youMove the

Handle of the Serpent, for then the Arm caufe the Threads to open, and

immediate ly one of the Arms b

f
ins to flide in towards the oppofite Arm,

to which it carries the Shuttle an Retires, immediate ly At the fame t ime,

one of the Quarters of a Circle, wh ich held the Clapper, E levated,forfnkes
i t, and leaves it for to flap,and then the op teQuarter of a Circ le E le
vating it felf, the Other E lbow changes the b reads, and the other Am Re
t ires, and fo fucceflively.

The Adeantage: of th is Engine are thefe . 1 . One M will for t o o r u

of thefe Loom: at Work. a . You may make the Cloth of what Breadth you

pleafe . 3. There wi ll be fewer Knots in the Cloth, fince the Threads will
not b reak fo fall as in other Loom , becaufe the Shuttle that b reaks thegm t

ell Part, can never touch them. In ib ort, The Work-will b e carried on

meter. and at
,

lers
,

Cbmx e. in regard that inflead of feveral Work—Fo lks

Wt h are requi redm making very large Clubs, One Boywi ll ferve to t ie

the Threads at the fevcral Loom as fall as they b leakand to order the y
about the Shuttle.

XV II . l
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for l
t he time; andMr. Boyle ob lerved. That the Motion of Sordid pall

'

es above

4 00 Tardr in a Second.

0 g o

W hen the F ig/l Trio!was made, therewas fome Wind [hm
i nuch ; the 2d, 3d and 6 th were made in a

'

Calm . Morning.

t he E ccbowas returned from a Wall at 39s Yards Dillance in
and in the 9th and roth, a t 2 1 3 and 2 1 ; Trad:Dillance, in one Second.

T he 4th was made at one end of St. yol m
’

r Clog/fer, in Oxford,which is i g.;
F eet 7 Inches long, where the Soundwas Refleficd r 1 time: in two Seward:
A nd the 3th , on the North fide ofMn:

\
Colley Cloijier (which is 166 Re:

28 Inches long) where there are 7% Ecch m in two Seconds.

By fame of thofe E xperiment: that I tried, I am inclined ret h ink, That
the SoundMovedQuickerwhen itwas Calm, than in .

a W ind, even when

t he Sound Moved half way with the 'Wihd, and that i t L'Ioves fwi
l irfi, than afterwards.

There is feldom anyBrein,where the re is not fom
'

eWall,W ood,Banh,or
fuch l ike, direé l ly Oppoli te, that may Reflefi the Sound to the Petlb n hat

m akes i t ; but in S t .90hu
’

s Grogve, if you ll and near the G ate leading torn
the College to the G row, andC lap, the Ba be wi ll return to you from the

B a”Com-
t, thou h a Line drawn from you to the BaE Cam be not Perpen

d icular to the all there, but as much Ob lique as the Line AB, i s to the

L ine B c ,where A rc

t
p refen ts the G ate, B c the Bail Gum Wall, and b D

a nother W all . or, i you ll and at E, the Corner of the G roin neat

h i t], andClap, the Eocbowill Return to you, from the Bad-Cami .
In the fame G rove, I floodabout 1 0 Yards from the fame G ate, h d the

G ate b ei (h ut, C lap t, andat other t imes Stamped, and theE cho
,
etum;

edfrom t e G ate as loud, if not louder than the Clap or Stamp .
J

An Ecol» Refiefied from a G ate or Door, hasu fually a b for and.dul ler
S ound than that which is returned from a W al l, th is be ing much brisket
As I have been wa lking towardsa Wall, I have C la pedmy Hands to e;

ther feveral t imes, and I coulddifiinguifh the Eubo rom‘

t he Clap,
’

ti I
came with in . 7 or

'

8 Yards of the W al l.

In the Clo/fliers, where, as we faidbefore , the E col» was
'

Repeeted
t imes, the firll Repet ition feemed to be flower than the fecondor
b ut of all the Repeti tions, halides the .firll, the fubfequent feemed
than the precedent .

“ I "
.
E 1

I have ob lerved the To of a Soundforwa rdand. bach:agatq,- i §i
'

Y?”
many Placeswhere there are arallel Wal ls ; andwh ere the Dillance of the ,

Wal ls is lers, there the Eccboa follow one another quicker
W herefoever a Soundwas thus tolled betwix t two Wal ls,

4

the Middle, I could hear the Sound t wice as quick, that is twrce asoften

Repeated in one Second, as if I floodnear one Wall The
fieéted

,

to me from both ends, when I flood inthe m iddle;~

In Trini ty Bel Com 1
when I hood and C lapt at B, three or fourI

the End of the WallC or atA ,whi ch is oppofite to 0

B the Sound,was
toffedbetwix t theQppofitcWal ls, but nor half (9 l nsw en I Roodbo
twi x t the Walls. In Placeswhere there are Parallel alls, not ab ove liftor

. T t t z e ight

o
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( 5 27 )
3 . But, if, infiead of Deb

‘

quated
~Ta t tm 3 we put comnion Water . into {the

pe, we found this Li quort o retai n itsCom ave Surfad g
-t hough we . put to

i t .fome Oi l of Tumeatim, and left i t to re lt upon t he Watera
‘

goodwh ile.

4. Having provided fome pure Oi l of the G um of G ua iacum, and poureda

l itt le of i t into a {lender Pipe,we found the Upper Superfic ies of it to b e
Concave, almofi, if notfaltogether, l ike t hat wh ich Waterwould haste hadin

the [tune Pipe . B ut, wh en I put a li ttle W a ter upon t his Oi l, i t . .p:rofent ly
changed the F igure ofi ra Surface,wh ich became l vni b ly, though not very
much , Protuberant or Convex .

5 . Having put fome Oi l of Tartar . into the {lender Pipe, and put [ome
Drops. of the .Oil of G na iacum to it, .we found, that th is Liquordidnot ma
.n ifeitly a lter the Concave F igure of the Surface of the Liq uorAida-ii ,za

'

sahe

O i l of Turpentine haddone : And,having for Curi ofit ies fake m i

a l i ttle W ate ru pon t he Oi l of .Guaiatum, I found, as I h adreafon x

t ha t the upp
‘

er Superfic ies of i t C hanged prefent ly from a Concave Figure to
.a Conve x , in that th i s Oi l in thezmidlt of the other two Li quors appeared
l ike a li tt le ‘

red Cyl inder ;wh ich , in iiéad .of havingC ircularBafes,was . Pto

tuberant at both ends but more .at lthat wh ich touche d the Oi l of fizztar.

.6 . I purifome Eflemial Oil (as icmmfis call i t) o f Clov e: intoa new {lender

Pipe, and,
having obfervedi t to be fomewhat Concave a t the Top, where;it

wa s Cont iguous to the A ir, we caufed a l itt le Common xW ater (perhaps a

q uarter of a S poonful or le is) to b e put to i t,andfound,aswe exp ectedy the
Surface of th is Oi l a lfo .to be Tum id. And in regard th is Liquor, tel

-Well a s

the forement ionedOil of G uai at tan, t hough
tit

'

we te ia heavygas to l ink. into

W a ter, would not do -fo in
'

D eliqaat
'

ed Salt of Tariar, wedid; in to another

{lender P ipe, put firll: fome of th i s lai i named L iq uor, then fome of the Aro

maticO i l, and lafily,a l i tt le Common W ater b y wh ich means we found,
t hat the L it tle Cylinder of Oi l, did; l ike t hat of the :Oil of .G uiacam,

’

appmt

Conve x at both ends, but,was
"

unli ke it i n one
of Clam s appear

’

dmore Convex at the uppe r endwhere
‘
twas /Ccmt iguous

to t hc W at”, than a t the Lower, .that ‘ leaned upon the Surface of

of Tartar.

7 . Having taken a l ittle flend6n G lafs,that was much longer, b ut of the
l ike Bore . W i th the former, W e iprol. into it ac

'fmalh quah ti
'

ty b f

and, hav ing takenmot ioe b ow. the -UpperSupe
'

dioies fid led in
’

lrhe .middle
a bove the L eve l of the Parts

“where it touched ithe‘ (3s , ave poured {ome
W ater upon i t, and found-

a (Manifeft 'and confiderab le Deprefli
'

on of the

Surface, though the Protub eran
'

ce were not quit e supprefl
'

ed.

‘8 . Th i s Phe nomenon,havi ng b een forlgr
'

ehtertfecurity.
feveml t ip es

'Repeat
ed,

‘

fometimes i t feem
’

d,that whea te
‘

AQmoai -Cylinderm si much longer,
theDeptrefl

‘ion of the Merwi ial Surface
’

WasdBlnewha’t greater. » But:th is did
not fo confiant ly happen But web ftenob lerved, t hat, though a very l ittle

W ater inflictedb y i ts Contaft to make, in the
'

J'Jdgmqnt of. the E ye, 11mani
fefiAbatement of .the -Protuberanoe of the .Qulélz- Si lver ye t it had not the

fame efi
'

eéton t hatfP-onderoutF luid,thatfi t had,when beingl ncreafedalmd l:
as high as

'

the length of the tPipeWOtild'

permi t, a grearer W e igh
l

tof i t

g
vas

neum ent
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was flat, lodl r
’

d almoll , for h a s not fo Specular, like that of Quint-fib er :
and,when I kept i t

’

ti ll Night, and confidered it by the L ight of a Candle,
t he bright Figure of the F lam e was lh '

onglyReflecteda lmofl:as from aC lofe

S
pk
ecular Body ;which temptedme to fulpe&, that there m ight be fomething

e l than the b are fmoothnefs of the Surface of the Alcaliaat Li quor to produce

fo b risk a Reflefi ion ; and the rather, becaul
'

e I did not Obferve, that the re
ma ins of the fame T inged Alcal i, wh ich I kept in another G lafs, nor a Por

t ion of the fame Oil,which I hadalfo b y me in a feparate V ial, dideitherof
them afib rd fo V ivid a Reflefi ion from its Surface ; tho

’

I didthe lefswonder

at thi s, becaufe of the great Difpofit ion to Refit Light, wh ich I had for
merly the Curiofity to Obferve in the foremention

’

d Oil, whe n I joyned i t
wi th c thor Liquors. I ib all add, that looking on th is L iq uor, as a Body
wh ich, though i t have all the neceflaryQuanti t ies ofan Oi l, does in regardof
i ts Origin, and fome Properties I have found in i t, differ from common .b
m ical Oi ls I was invi ted the m ore to ob ferre i ts Pbem ena in reference to

Reflefi ion, and I found among other Things (nor pert inent to this Place)
F uji, That th e

‘

C onfining Pla in oftenment ioned between the T ingedA lca li,
and thi s Liquor, did not ap ear. Red i t iel i, nor c ommunicate that Colourto
the Image of the F lame of

P
a Candle Reflefined from it . Secondly, Thatwh en

1 wari ly (h ook the V ia l, wh ich contained the two L iquors, the upperhnoit
"would b e reduced into a fa rming Froth, confili ing of a great number of Im

flly G lobular Bodies, wh ich after a wh ilewould make a kindof a
ude Phyfical Plain wh ich, t hough ne ither very Horizontal, nor lenfib ly.

.Smooth, would at i ts upper Superficies, fend b ack the Incident Light with
m ore Bri sknefs than one would ex pect ; and,when the feeming Froth con

;fili ed of fmaller Part i c les, thefe, when theywere o f a certa in Size, andcon

venien tly Placed, in reference to the F lame of a Candle andthe Eye,would

(as more than one Trial informed me) Refleét the Incident Light [0 many
ways,andfo vifib ly, that they leemed, formultitude

-and fplendor, l ike l itt le
Sparkl ing Corpufcles of Poli ib ed Si lver; or almofi like thefe G lifiering
tha t appear when a clean Plate of Opper is firli Immerl

'

edinto a much al

So lut ion of good S i lver, m ade in Agra:E n is.
‘

Thirdly, That though

Spirit
-of Pt b e fo thin a L ipuor, and our

‘

Oi l is neverthe lefs, fo Light as to

Savim upon
. 1t, .ye t I : found the Confining Surface very {trongly R ation;

I . have .alfo found, that fome Otherm in i.“Oi ls (as Céynnjflr .call thofe

that are D iltil ledwi th W a terinM ath?) andparticularly i nUnfoph ilticared
O i l o f Lrnwns,didwith ourTugadA l mli affordmolt of the fame Phe nome

na 3 b ut not foBriska RM : I lay, mofi,chiefly b ecaul
'

e with Spiri tof
W a r, their W k G ilt, .as I formerly acted, will readi ly b e confounded ;
T hough our Anomalous Oi l be unfooiab le wlt

’h fit .
f

r4. In ColdW eatherwe took
'

fimiaIO i l offMimi/
"

0033,whole Property
’
rt

i s to Coagulate
'

in foch .W eather, and,having in a
‘

g
‘ehtle

'warmtll brought
lit

to b e F luid,we poured i t inro aflenderV ia l more than halfl i lledwith Corn
m a W ain , that had b eenullo a litt lewarmed, that the Oiimight not betoo
hali i ly reduced to its former State . Th is Oil being Lighter an atom i c»
W ater, and, being pouredon in a

Y

convenientQuantity, hadi ts UpperSurface
Y Y 2
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s35
I ham {ameniti es obfcrved-

the l i ke 64mm » iap iigand the
ta;L iquor, andparticularly not iongl ince in

' rofty
'W ther, on aW l e tc

I hadlong kep t Oiiof Vi triol, I p ercei vedthat . the ldhad reduce 3q the
gra tefipart of the M i l/hm .

into a ConfiiientMel
'

s,whofe upper Surface
was very Rugged and oddly F igur

’

d, though it .

lay. coveredall p verwith a

p retty deal ,
at

"

high coloured Liq uor, that was not
,

Frozen pr Coagulated,
not gleem

’

d,t o b e di i
'

pofed to be (0, a t
,

leafi, in thatDegree9f ,Cold.

22. Thi s may b e alfo ob ferv
’

d i n the . heft fort pf;what . the b mi/it can}
Mam}; Stellatm, where the Figure of a Star, or a Figure fomewhat

l ike that of th e Decoction of the Soot latelymentioned,wi ll uennl appear
upon the UpperSuperficiesof the Regular; andfuch a aifel fignre

l l have fetn on a 'Mafs of Regularmade of.Antimonywithoutdlgatt,But, i ftjo
thofe two Bodies .Copper be alfoSki llfull added, the Superficieswill he often
t imes adornedwith new F igures accot

'

ng to the Circumfianccs tho
’

the
mofiufual I took notice ofw s that of a Net, tha t fecmedto cover the Surfi
face of the CompoundedR331: But thi s is

'

not fo confiant, but that I have

by me
'

a Mafs of the Con ica lFigure, cnnfil
'

ting ofh two very Contiguous, but
eafilyfuperab le ,

Part s,who the Lowermoii,wh ichaboundl more inMetal,
hath i ts upperSurface cove dwi thRoundBrotub erances, in Sha O

candBig
nefs not unlike to {ma ll Peafe c ut in two 5 and thefe are fo reallyEmbed and
E levated above the re it of the Superficies, tha t the other art of the Cone,
wh ich is of a more Scorious Nature, has in its Lower cc, whi ch ex afi

ly
'

fits:thefl
Uppqr of the Regains, Cavi ties, forNumber,Shapq ann igneifsx

anfwet ing t o the Protub erances lately mentioned, wh ich Axguesf -

that,
the,

Regular
‘

cooledfirfi:wi th that Inequa lity ofSurfacewe have dpfcribed and
that theLighter andmoreRecrement itiousSubfianee,continuing lon erPluid,
had

,

thereb y Opportuni ty to accommodate i tfelf to the Superiicial igure of

the Regulus, on;which i t. {ith
- leaned, and afterwards Coagulated.

.
V 'III; r. MyBrother,Mr. 7720. mom { in the;Wom b a t Repiafligea

de l ema ) has given thisReafon Th at e b urrow
Motionof the Partsof theLiquor does keepup the Part icles of theDiflolwd So
l id, for they,being £0 veryminute,are rnoveab le by the leafl:Force {maginabig
and the ,Affirm of. theRam-

Io:o f .

tMM r/i mm 'isfiffisisnt .

to D ri ve the
A tomesoftheDflfolwdSvli

’

d
.

Bndyfrom piam “41

Banding rtheirG ravity, they ddnot Siukja z/Ja Liqflorj jgbp rthan . thea u x.

But I c once ive another Account may b e given of .th is 4ppearance, andthat
the»Prime Law ofwdroflatick: i s

’

a l it t le defic ient .

’

Ti s true indeed, if we
c

'

onfidep o nly t he Sgeoifiaé G rav ity p l
:
~
a L iquor,and the Specifick G rav i ty of a

Solid Part icle F loating there in,the forement ionedRule is ex act but in Sink
i tg

’

t hlero is requifi
’

te 3 Separation of the Pat ts of the Liq
-uor by the Sinking

Body ;a nd there being a Natural Inclination in the Parts of al l Liq uors to

Union arifing from anAgreement orCongm itj of the ir Parts,there is aRcfifia nce

the rein to any thing that Separates this Conjunction : Now, unlefs a Body
have We ight enough to overcome th is Congruity or Un ion of Parts, inch a.

Body will Float in a ,Liquor Specified!) Lighter than itfelf.“
But that a gi l

l/y

Yr
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l safl
Ne diutius Sereniflinte Soeietatic defiderium frufirarer, nut

‘

morarer, fa D: Se ism

togt Ex cellentiflimi Pepin Siphonent ipfiflimum efl
'

e Wm emhuogimm,

“ mm b‘”
e t iam cum Recurvatione Pedum faC’cum neque al iud ell

'

e Myllerium, ut
173 '0 W 72

b rventor ipfe fcripfit, in Summi tate, q uam quod per Infundibulum debent
D‘c ' M " " a”

Impleri, fine qua Impletione non potell: transfluere. Quad
[
prox ime Typrs

amph us confirmabi tur, quia longum nim is elfet a radio um h ic omnia
fcribere .

All , ut i n prz fent i ofiendam me haflenus nonn ih i l laboralfe ci rca Siphon }
efleétus ecce inter E x perimentandum, hoe quoq ue m ihi occurrit ; ut didice

'

f efi
po lfit Eflluere q uod hafienns multi

q ui quam ext.

XI . 1 . A A,
Is a great G lafs made l ike a Tumbler, b ut much b igger, A N" w,of

and laidupon the Ch imney Board, BB. M m W aters

C C,
Is the Engine l ike a fmall Rock, that doth confiantly Spout outWater $ 3222

”
b y the two Ho les DD : Th is Rock i s kept a t a diliance from the bottom of Dr Paw

the G lafs A A ; fo that i t may p lainly be feen that i t cannot Receive any 33
7
13
3
352

?

Water b Sub terraneal Tubes. t l 93

E E, s a fafiitious Coral, reaching from th e Center of the Rock CC , to

t he Center of the Crown F F .

0

F F, Is a Crown bearin upon the Aperture o f the G laj } A A,and holding
the Rock C C, Sufpende at a confiderab le Di llance from the Bottom .

G G , A G lafs Open at both ends, apply
’

d to the Rock C C, to keep the

W ater upon it from falling down .

The Water in th is Engine runs coufiantlyHH, Two Sheflrto re ceive the same : a,

W ater from the

2. W ithin the Rock C C, there may b e a V effel placed, wh ich lhall be u 177 it. 12
32

.

made like the Body ofa pair of Bel ow , or thofe Fuj i heretofore ufedby Bar
m ’ ‘6

hm ,which be ing filledwi th W ater, a piece Of Clockwork put under it may

produce the ga tes the Water being rece ived into the Shell HH, andrunning
thence into the h ollow of the Cora l E E ; may b e t hereby conveyed into the

Follicular Cavi ty in t he fame quanti ty it is Ejeéted from the two Emerging
Tubes ; and it wi ll Circulate according to the goin of the Clack-unrle.

conceive that theAir is forcedinto theOuter G I t at the bottom thereof.

That i t then palfes up between the two

That the Outer G laj} or Cafe be ing clofc Luted at the Heador Crown to

wh ich the
’Inner 6 1a}? is hung by the Coral, the Air is forced into the Mouth

of the b itter G laj} .
That the A ir fo forcedpreflin on the Surface of the Water th at covers

the Rock, forces the W ater to ri e through thofe two ex tream Parts that
3

are not at all C log
g
d, or coveredwith W ater.

4. ABDE, figni es a Cylindrical Vefl
'

el
, C lofed on every fide, and Di I’ d -m" 5“

lcribed, W .Te

Q

v
'

ided
'

into two Rooms by the F loor E F .

G 1. MB , Is anotherCylindrical V elfel within that Uppe r Room, Ce
173. r. 1254.
Fr

meri tedwith its Mouth downwards to th e F loor, and full of Water up to oa
‘
l i

’

iaas.

the Surface I K; the upper part té
tereof G IKH, being full of Air.
1 z a





confian t ly
As for

conce ive The G laflhs, beingmeerly to

and. there maybe made feveral Recepta
Raifed W ater, [0 as doth the Crown F

asMy almoflr as in the Lowell Fie lds : The
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this

‘
Engine, this is not fo

‘

much as i t feems at Firll dr a nk, the Prell
'

me

b e ing. all fromwithout, there is no need of any great firength to refill it,
and lo theMeta l for the Pumpwi ll Coll but

'

litt le : There may alfo b e found
( l u sztfions where to make fo goodufe of them, that fuch an E ugiue as I have

Dc lcribedwould in a Years t ime fave Labour enough to pay formany Pumps,
hoce i t m ight every hour Ra ife about 1 800 Pounds of W a ter to the he ight

of 60 F00 t Mean wh i le I dont pre tend to have g iven here the b elt Pro

portion for the Bignefs of every part of the E ngine ; but it may b e, b y
A ltering the Capaci ty of the Pumps, of the Piper, or of the Receptacles, a

much more confiderab le Efl
'

eét might be Produced.

3 . The Water doth a not any time Afcé
‘
nd hi her than from a Lower

Receptacle into the n ex t Up erReceptacle ;“ h ich e ight is but I 2 Foot 2 So
that i t is p lain enough, t t the Prefl

'

ure of the A ir may
‘

b e fufii cient to

Drive icup. It is Indi fferent, whether it be by Rarefaétion or otherwii
'

e

that the W ater comes into the Receptacle A ; i t is enough that the W ater

i s there, and that
'

the Air Fred
'

es upon i t wi th fuch aStrength as wi ll pre
va i l u nit all that oppo l

'

eth i t .

4. hough the Ule of the Pipes be meet ly for Conveying of A ir :
'

They
.mayn evcrthe lefs be eafily fill

’

dwi th
'

Wa terwhen needReq u ires, . and fo the

Defects in them may aswe ll be found out as inPipes that are ul
'

ed for the

Conveying of Water.

B, .The Bpj ler.

f

" ‘CC, Which tense} the
»g en try turns tot he Vefl

'

el: DD .

Which"meé iv
‘

ol t
‘heWetct

‘

fmm t hn‘Batma n
- i n order to

pup Valves un rOeeafion are

‘Clcatis
’

d

. LG . T he
'

Fon‘l’ f? "

I
I, TheWriter

g:i
Hydraz

ligug wi l l ; Th is
.

E ngine is
'

c bcfi
'

of;Copper
-Agpiercedwi thmany

‘

Holesabove '

'B iB,
“
antl

’

holds wit h ih sit the rBody
'

of a ra E F aM,whole Su ki? D15 , 18

l . 679.

'

R’

aifedl
‘

a
‘

nd Abal
‘

CCLW 0,M C 36 ) 0 11561 havl gg‘é
'

ach of (
t

hem

Ah zen . two Arms? '

and each m' bt b id41914 Q9 ,
bocth

‘Hands of

middle b yg-
‘

anM‘

Ottelfis s d a,. in wh i ch
'

an Itoh'Nai l,
'

which ‘

pafl
'

es thr
’

oughzthe Handle
'

ofv the Sucéar,turns;whetl the
Sucker is railed “Neart he vBody of athe

'

'Pu Pot

IH IQ,"j
‘
o ined to it

'by theTub e G randh as“ another
. “

ube K L,

t may be
‘I iuimsd

’

every
'waya

J

To make th is Engine Play, Water is pour
’

d
'

upon the Chef} to
‘
enter i n at

the Holes that are in the cover thereof. ThisWater is drawn into the Bod
y0
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known, if you want t ime, or have no mind to take the Pains toAdjull the
W atch to its Right Meafure, (this b eing not necellitry, lince you may brin

i t thus on Ship
-Board) note on ly the Da ily Di fference, andregulate yourl

'

e l

accordingly. But If you wi ll Adjull it better, you mull:Remove the lefs
Weight of the Pendulum a l i ttle downwards, which wi ll make it go Slower,
and then you mull b egin a- new to ob l

'

erve b y the Sun, as before . If
i t had gone too Slow, you mull have Removedt he ment ionedWe ight
fomewhat upwards. And th is i s of that Importance in the finding. out

of Longi tudes, that if it b e nor Ob lerved, you may fometimes in the (pace

of T hree Months m i lreckon 7 Degrees, andmore yet, (without any fault
in the Macho“) which under the Trapiche wi ll amount to

The W atch may a ll
'

o b e Adjulledon Board, when a Sh ip Rides at Anchor,
thus : In the Morning, when the Sun is jull half above the Izhrizem, Note

what Hour, Minute, and. Second, the W atch points at, if it b e going ; if

not, let i t a going, andp ut the In
’

dex e: atwhat Hour, Minute, andSecond

you p lcal
'

e . Let them go t i ll Sun Set, andwhen the Body of the Sun is jull
half under the Hb r

'

izou, fetewhat Hour,Minute, and Second, the Index es of

the W atch po int at, and note them too; andreckon , howmany Hours, We.

are p ulled by the W atch between the one and the other. Then take the ha lf

of that Number, andcadd ir
'

to the Hours, of the Morning Ob fervation,
and you ,,

lh all have the Hours,02. which the W atch did lh ow, when the Sun

was in the South ;whereunto Add the eE quat ion in the Tab le b elonging to

that Day, and note the Sum . Then, fome Days b e ing pa ls
’

d, (the more the
b etter,)ycu are to do . jull the fame And if the Hour of th is lafiDay be the

fame that was noted b efore, your W atch i s we ll adjulled; but i f i t b e more

or leis Di fference divided by the Number elap l
'

ed b etween the twoOh

fegvations, wi ll give the Dai ly Difference . Andi f youwil l, you may _

let it

Rell there orOtherwi l
'

e, Removing the LclferWe igh t of the Pendulum, you

may Adjull:i t , b etter. You may a lfo
, in

’

ll ead of the Sun
'

s Rt/ing and Setting,
take t wo Equal Alt i tudes of the Sun, b efore, and after Noon, and having

no ted the t ime given b the W atches at the t ime of both the Ob lervat ions,

procee
dwith . ir in the ame manner, aswas jull nowdirectedfor Ob ferving

t he S un in the Horiz on. In e ither of wh ich ways there may be l
'

ome Ere .

rout, cauled by the which i s
'

confiderab le, and therefore ,

needs not to b e taken not ice of.

5. G ive to e ach of the W atches a Name, or a Ll ark, as A, B, C 5 and iii efif
d 13,ii

?

b efore you fet Sai l, let them to the T ime ob lerved b y the Sun in the p lace at a ?
“

where you are, andwhence you are depart ing, allowing for the {E quation of

t he Day whereon you make your Ob fervation ;which Day you are to note,

i f the W atches b e not wel l adjulted otherwife i t is no t n ctrc lfary.

Then afterwards b e ing at Sea, and deli ring to know the l ongi tude of the

Place where you are ; that is, Howmany Degrees the Meridian ofthat Place

i s more Ealierly orWellerly, than the Meridian of that Place where you did
'

let the Watches ; you mull ob ferve b y the Sun or Start, what T ime of. the

Day it is,as precile
ly as i s pofli b lc,andNoce at the fame time, towhat Hour,

h i i nutes,
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Minutes and Seconds the W

'

atches do po in t, which Time, if the W atcherbe

nor let to the Right Meafure, i s b y the known Da ily D ifference to b e Ad

jull ed,) adding th ereunto the E quation of the prefent Day,wh ich g ives you

the t ime of the Day, lh ewed b y the Sun, at the Place where the W atcherwere

let And, if th is t ime of the Da
'b e the fame with that ob lervedwhere you

are, then you are unde rthe fame iVIeridian wi th the Place where the W atcher

were let by the Sun ; b ut, if the t ime of the Day, ob lerved where you are,

b e greater t han tha t lh ewed b y the W atches, you may be a llured, tha t you

are come under a m ore Eallerly Meridian and if le ls you are come undera

more

l
ellerly. And Count ing for every Hour of D i fference of T im e, 1 5

Degre of Longi tude, and for every M inute, 1 5 .Minutes, or ofa Degree,

you lh al l then know, howmany Degree S, Minutes, (7c. the fa idM ridianr

do Di fferfrom one another. E . g. Suppofe the W atches A,
B
, C, were Set

a t the Place, {whence you parted, on . the 20th of February, to the t ime

of Day ob lerved by the Sun, ab at ing t he E quation of the ac th of Februmjr,

(v ia . 2
'

andfuppo le that theWatch A, be let to its Rig
ht Meafure , but

that B oes every Day too S low, and C every Day t a to Fall . Some

Days a ter, luppol
'

e

'

the 5th
'

of May , .deli ring to know the Longi tude of the
Place where you are at Sea

Y ou Obferve the T ime of the
‘

Day there to be

And you find the PVatch A to point a t

But the W atch B to point at

G o ing too Slow by everyDay,wh ich makes i n 74 Days,
(v iz. From the zoth of '

F ebr. to the 5th of May,) -

5

Which b e ing added to i ts own T ime, gives the fame with

i that ofthe W atch A, win .

You
,

find alfo the
"

W atch C to point at

G o ing ra
"

. too Fall eve ry Day, wh ich m akes in 74 Days

W h ich be ing Subduéted from i ts own Tame, gives aga in
"

o z

The T ime of the Day therefore by the W atches .b e ing
Add thereunto the . E quat ion of the sth of .May
'

And lo youhave for the T ime ofDay at the Place where the

W atches were fet
But the T ime Ob le tved be ing
E x ceeds th is b y
Wherefore the Meridian of the Place,where you are M y 5.

i smore Eallerly, than the Place where theW atche:were Set by
o z 5 2 4 "

W h ich b eing reduced to Degrees, reckoning 1 ;Degrees o

for an Hour comes to i“
’

Ti s true, that from the fame Reckoning i t may b e concluded, that you

are 1 80 Degrees more Ea l
‘
terly,which happens, b ecaufe the H mr Index goes

round in the (pace of 1 2 Hours in the W i nches ; but the Difference i s in

great, that one cannot b e dece ived in it ; e l le the W atch might be l
'

o made,
that the Index lh all go round about once in 24 Hours.

6 . Since that for finding the Longitude, the T ime of theDay, at the Place
where you are, mull be known, (as hath been laid above) you mull have a

care

“ A
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sss
'

If it lhouldb e faid, that upon any Foulnel
’

s the Watch will go fa llor by n. 48. p. 97a
’

reafon of the lh orter V i brations of the Pendulum,
i t i s to b e confidered,

t hat th is is only True when the W attbet have no Cbeekr, but when they
h ave them

’

ti s not fo.

t o . W hen you get Sight of any known Country, Iflandor Coafi , be fure 0 47 r. 95!

to Note the Longitude thereof as ex actly asyou can by the help of the Rules
here prt fcribed. F irfi, thereb y to Correct the Sea

-M p5, after the Longitude

of a Place fh al l have been found at divers t imes to be the fame, fo that you .

doub t no more of i t . For a ll M y: are very Defe&ive a s to the Situat ion
of Places in refpe ét of Rafi and W ell , ch iefly where Seas are interpofed.

Secondly, to b e ab le always to know in the Profecut ion of your Journey,
h ow far you h ave fa iled from any Place to the Eaft or W eft. And, if by
any Notab le Mifchance or Carelelfnefs all the W atcherfh ould come t oRand
ll lll, yet you may a t any Place, whereof the Longi tude is certainly known,
fct them a G oing aga in, and Adjull them there by the Sun, and lo reckon

-
.the Longitude: from that fame Meridian . For

”
you are to know, that you

are not at all ob l iged to put one certain Meridian of any known Place as a

B egi nn ing of the Longi tude Reckoning th is happening only in Maps, or Ta

b les of Longi tude A s. when you take for that purpofe the M ridian of the

d’ioo in Tenerzfi, or that of the Illands of Cor-no and Flore: (the mofiWefler-r

ly of the Azores) or any others. Yet i t were very fit, that al l G eographers

agreed and pi tched upon one and the fame F i r/i Mn
'idian, that fo al l Places

m ight b e known by the fame Degree s aswe l l of Longitude .
a s Lati tude ;

though in Voyaging, i t is fufii c ien t to obferve only .
the Difference .

of Lon

gitudet, b eginning to
\
Reckon from the Ma

'idian of any Place, you plcafe,
a s if i t were the .Fi ifl.

r x . If i t happen that b e ing at See: all the W atcbet flop, you mufi as fpee
di ly as i s pofli b le, fet them a Moving aga in, that you may knowhowmuch

you Advance from that Place towards the E a/Z or H/ efl.

1 2 . The W atcher be ing difi ingu ifh ed byMarks, asA,H, o r the l ike , every f'i'

D ay arb our Noon, or wh en moft conven ient ly you can, Ob ferve the T ime of
i a c l "

the Day b y the Sun, or b y the Star: at N ight, and fubduét thence the Mi
n u tes andSe conds, that a re adjoined to that Day in the Tab le, andwrite

t h e Rema inder down in the Paper,where in 9Co lumns ormore are marked,

p la c ing them in the SecondColumn, having p lacedthe Day of theMon th in

th e Fi rfl andat the fame time write down the Hours,Minutes,andSeconds,
o f each H/ atcb in a difl inét Column, al l Oppo lite one to another. Then in

an o therColumn wri te down the Di fference b e tween the Time taken byOh

fe rvat ion, and that given b y the W a tt /m , or one of them . Then one CO?

lumu for the Latitude : One for the l ongitude b y the Ordinary W ay of

Reckoning Another for the Longitude taken from the D ifference be tween the

T ime found by Ob fervation, and that gi ven by the W atches And at lall

a large Column to Note the Acc idents, that befa l l thewatches, &c .

2. Major Holmes having left the Confit of G uinea, and b eing come to the of
l lle of St. Tbomcu under the Line, he adjufied h is W atcher there, andput to Watcher 5,
Sea, andSail edWe liward, 7 or 800 Leagues,without Changing h isCourfe ;mi iridium

B b b b e after
" 3°
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afterwh ich finding the Wind favourab le, he -lFeered
“

towards the (b all
‘
of

Afi irk N . N . E . But, having Sa i ledupon: that Line, a matter of
“
two o r

three hundredLeagues, the Mallets of th e o ther Ships under his.

“

apprehending that they lh ould want Water, .
before they could. .

reach t h at

Coaft, did propofe to him to fieor th eir Courfe to Barbadoet, to fupply them.

felves wi th Water there . Whereupon the {h id twijon havin called theMa ,

fier and Pi lots to ether, and caus
’

d them to produce their dumals andC al

culat ions, it was ound that thofe Pi lots diddiffer in theirReckoning from
that of the Major, one of them about So Leagues .

another ab out an hundz

red,and the -thirdmore but the W ar judging by
t

'

his PendulumW hat that

they were only fome thirty Leagues di llant from the l lle of E ttgo,wh ich i s

one of the Ifles of Cape Verde, and that they might reach it ne x t Day, and

having a great Confidence in the faidW atch },refolved to {leer the ir Courfe

th ither, and havi ng given O rder fo to do they got the very nex t Day ab out

Noon a Sigh t of the faid l ile of
-Fuego, finding themfelves to Sai l di rectly

upon i t, and fo arrived that Afte rnoon as he had faid.

M Ifitgem be ing.
informed of . this Succefs, wrote to Paris to th is 658 3

I did nor im ine thnt the Watcherof thi s F irli Strué iure wouldfucceed fo.

well; andl ha
a

frefervedmy main Hopes for the New Ones. But,feeing that

thofe have already fervede lb fuccefsfnlly,andthat the otherare yet more fuit
and ex act, l a have

‘

themore Renica to b elieve, that the Invention of Longi
-e

tude: will come to i tsPerfection In the mean time I lhall tell you, that the

Statesdid -rece ive my Propofi t ion,when ] defiredof them a Paten t for thefe

New W atches,“
and the Recompence fet apart fon the ~ Invent ion in Cafe of

Succefs ; and- that without -any difficulty they have granted my Requeft;
commanding me to b ring one of thefe W atcher into the ir A ifemb ly, to e x

plicate unto them the Inven tion, and the Ap plication thereof to the Longi

tudes, wh ich I. have done to their Contentment.

III. 1 . Inveni tandemModum Luna l ocum fciendi, cx i li quodam Inll rue

rm iw f‘f
rm ment iolo tantum adjutus ad unum vel duo 'Scrupula ; 8c, q uod m irum di, .

nec Refiaflionet, nec Purd u e: meisObfen '

atronibus obfunt, q uia Ingen iofa

x
t

g
o

smfif Methodus h is .Tricis me l iberar. Polium hac Methodo Term M ei ue uti ;

a. mi. y. ideo Tabulis l une Carreais non-ampl iusModusdefideratasLocoruntLusita

dine: captandi, in omni bus Term Illucifque Locis ignorab it
'

ur.

a . Quod de Infirument iolo -fuo fcrib ir
’

Proflflo
'

r HiflhIenfit, Fidem ma m

(quod bond iplius Veniz
'

i diaum vcl im)
.

fupera t. Privari en im I nna nee

l b . y. 43g, Refiafi one, nec Pwuflnx i, in Horizonte nofiro potell , n ifiad Z enith a l iq uan

do li
'

et pert ingere ; eoufque enim ex tenduntur, ejufq ue Locum impl icant
af

'

t
'
ionet Defini t in Nonagefimo G radu Eclipticn: femel tantum de Die

Longitudintk Paradax it, fedLatitudinis non perinde . Nee fati s cap io, q uo
modo fab ricari Infirumentum pofli t v

, quod
‘

una cum Paraflax i Refiafi ionent,
cujus Incrementum longediverfamh abet rationem, confideret .

I V . The
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W . The Obfervation of L a w Ox ultat iont is of Singular ‘
Ufe to detete Longitudes

mine the Longitude of Places, efpecially thofe that are far Remote. I?“
.

U u r

V . The Revolution of yupiter upon his Ax i : being the fwiftefi, and the if
“
ii-5

° 97

moli Regular Mot ion that i s h i therto known in the Heavens, a Traveller norm .

a lone, even without having any Correfpondence .with otherOb fervcrs, may
J upiter

make ufe of i t to find. the Longitude: of. the moll: Remote Places of the} ?

Earth.

i

n. 82. p.

V I . 1 . Utrum zque b ene fin ialiunt Eclipfe: ad invefliigandam D ifl
'

erentiam

M dimtornm conducan t, ut q uidem Occultationes Fi x arum aLuna, habeo
fere cur dub i tem przprim is ob minus Tardum j ovialium Motum, urut

et iam accurat iori Tubo peragantur.
"

f
78‘

2 . T he E clipfir of the Sinefliter of j upi ter, which happen a lmoll every
h

is
“

B ay, afford a fair W ay for efiab li lh ing the Longi tude: over all the Earth .

p. 9"

For, befides that theic E clipfis are very frequent, the Ewen/ion and Immerfion
of

‘

thefe Sateflim , efpec ially in the Shadowof j upiter, i s fo Momentany and
fo Senfib le, that . they may be obfervedwi th the greatefiE x aétnefs, b eing
a ltogether Ex empt from thofe E il

'

ential Inconveniences that accompany the
‘

Eclipfir. of' the SanandMoon, which alfo areRare, andwhofe Beginning and.

End are always doub tful b y reafon of a certa in Ambiguom Light.

The Longitude of Places at Sea, Capes, Promontories, and divers Iflandf,
be ing once ex afl ly known by th is Means, would .doub tlefs b e of G reat

Help, and confiderab le Ufe to Nav igation.

3 . The E clzpfa of j upiter
’

s Sateflites have been .

.efieemed, and certainly are By on. th an

a
-much better Ex pedient for the difcovery of the Longitude than any yet

known, b y reafon that they happen frequently, and are eafily ob fervab le

wi th a Te lefcope of 1 2 Foot, or for need wi th one oi oi ht. .

The Longitude m ight be a lfo at tainedby Ob lervations o theMoon, ifwe n, 1 54. p, 404,

had Tab les that would anfwer her Mot ions ex actly but after 200 0 Years “ 5° 5“ 76°

ox pet ience for we have fome Ob fervat ions ofEclipfir much Ancienter)
’

we find the befl:Tab les ex tant erring fometimes r 2. Minutes ormore in her
apparent Place, which would caufe a fault of half an Hour, or 75 deg. in

the Longitude deduced by comparing her Place in the Heavens wi th that

given by. the Tobias. I undervalue not th is Method, for I have made i t my
Bufinefs, and have fucceeded in i t, to get a large Stock of good Lunar 06

fm mtiom in order to the Correction of Her Theory, and as a ground
-W ork

for b etter Tables b ut, ifwe lh ould happi ly attain wha t we feek, yet the

Calcu lat ion wi ll b e fo Perplex ed and Tedious, that i t wi ll b e foundmuch

morc
'

Inconvenient and difficult than tha t I propofe by ob ferVing the E clipfirt
of yupiter

’

s
’

Satell ites, wh ich however at prefent I mufiprefer. For I am perv

fuaded, that the E clipfoo of the F ir/l wi ll lbaree ly be found above 4.Minutes

of T ime different from my Calculat ions, and I hope i t wi ll (carce ever be

found to Err . fo much But, if the fame E clipfimay b e ob ferved in two

Difiaat Places at the fame tin e, or comparedwith an Obfervation of

fa

the

me
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L ine of the G lobe along the Eafiem Horizon, it pafl
'

es over all thole Places
where the Sun is Setting at that T ime, b ut, if yupiter b e in Antecedence of the
Sun, Draw the fa idL ine on the G lobe b y the lfVeflern Edge of the Horizon,
i t pafl

'

es over all thofe Places where the Sun is then Ri fing. yupi ter b eing
in Confiquence of the Sun, Add the D ifference of His and the Sun

’

s Right
Afcenfions to the M ridional Inngitudeafore

- ment ioned, b ring the Deg. of the
E quator aa ering their Sum under the Meridian, Kaifo the Pole nex t yu
p i ter equal to hi s Declinat ion, and,deta ining the G lobe in th is Pofition,Draw
a L ine aga in to

“

the E ta/tern Horizon, the Space intercepted b etwix t Thi s
and the Line of the Sun

’

s Sett ing, before Deferi b ed on the G lobe, comp re

b ends a ll thofe places on the Earth where thi s E elzpfi is feen from Sun

Setting ti llyupiter i s Set. But,. if yupiterwere in Antecedence of the Sun, Sub trafi
'

the difié rence of His and the Sun
’

s Right A fcenfions from the .Meridiona l

Longitude, Set the Degree of the E quator anfwering the Remainder under
the Al eridian, and E levate the Pole nex t yupiter eq ual to hi s Declination .

Keeping the G lobe in th is pofit ion, Draw a L ine by the [
fife/tern Edge of the

fibrim a, the Space Inc luded b etwi x t Th is a nd the Line of the Sun
’

sRifing
conta ins all thofe places on the Earth, where th is E cl ig/e is V ifib le b etwi x t

j upiter
’

t Kijing and Sun- rife.

W hen any E clipfe of thefe i s ob lerved, the Di fference b etwix t the Noted

T ime and that given by the Tables fha ll b e the D ifference of Meridian: b e

twi x t the Place of the Ob fervat ion and London.

As the Sun Removes from the Conjunétion of yupi ter, the Ingrefie: of the
Satediter into h is Shadow become Ob fervab le . W hen he is ab GUt 30

° from
i t the E rna/ion: of the Fourth, and at 60

°
of the Third, b egin to be {t en b e

twi x t the Shadow and Body cont inu ing lo t i l l the Sun be arrivedwithin 60
°

of the Oppofit ion ofyupi ter, when the Emerfiom of the Third fall b eh indh is

Body, but
'

the E nter/ions of the Fourth cont inue V ifib le t il l he b e lel
i

'

s than

D iftant from (9
,
at wh ich T ime they alfo are h id b eh ind h im, all the Ap

-
g

pearances b e ing made real ly to the Right Handor in Antecedence of j'upi ter,
tho

’

wi th Invert ing T e lefcopes, t hey appear on the contrary, to the Left.

After the Oppol i t ion of th e Sun and j upiterwe b egin to fee the [mater/ions.

of the Satediter. from the Shadow now on the Left Hand, or in Confeq uence

of j upiter, but through Invertmg G lafl
'

es on the Right, when the S un is near

g o ~

deg. from the Oppofition, the Ingrtjles of the Fourth, when 60 deg . from

i t, of the Third, b egin to b e ob l
'

ervab le b etwi x t the Body and Shadow, con

t inuing lo t i ll the Sun arrive a t the fame or rather wi thi n iometh ing awider

D i llance for the Con junction of
_7upi ter.

4. Refiaurata: G eographi eeFundamenta,HacMe thodo fae i ll imdac nullo fere By Mr. Haney,

Infirumentorum apparatu prafianda, fed qua min ime Fallat Jaecantur. (l l l x W “ P° 435

huc pertinent prx ccpta Afironomice Doétos la terc non poll
'

unt un icum mo

nere non ab s re eri t, nempe, Tubo oéto ve l et iam feptem cdum,
hoe e ll ,

fac i le portati l i, momen ta harum E cl ipfium fat is difiinété ob crvari po lTe,prz

fort im in ex teriori bus Satell itibm, fimodo Lent isOb jeé
’
tivz Apertura 2-5 ve l

3 pol l iees p ateat . Sic enim Radiorum max ima copia adoculum Refrafta

perveniet, uncle Minima he: Stellula: in vie inia j ov ir eonfp ici pollint, q ua:
alias



( s‘e
al ias 'Luee e jus n imiaobful

'

earentur ; ac, quamvis Coloribus t ingantur,
”
a c

3m Limb us parum ni tidus videatur, tamen, cum de momento amifl
'

z vel

recuperatz Luc is un ico agatur,. fulficit eas Lum ine ,quantum
-heri_ pofli t an

flats in oculos cort ins incurrere .

g

a . 3 14. p. 237. The E clipjes of the F ir/l Sa tell ite of flufi
iter are found by t he :Royal Acade

my at Paris, in Afcertaining the G eograp ical Site of the Principal Ports of

France, a lmo il;Inflantaneom, andwith, goodTelefcopes difoem i b le almoil to

the very Oppofi tion of j upiter to the Sun . . Se
“

that, could the Satefli tes b e

Ob fervedwi th Telefcopes Manageab le on Shipboard, a Ship at Sea m igh t b e

enab led to find the Meridian {h e was in to a veryg reat Ex aane l
'

s, b eyond

what we c an yet Hope to do by the
'

l iloan, tho
’

She feem to afford us the

only Means Praa icab le for the Sem en. However, before Saj lorr can make

ufe of the Art of Finding the Lon inde, it wi ll b e requifite that the Can]? of
the whole Ocean be firfiLaiddownTruly, for which W ork thisMethod by
the Sateflim i s molt Appofite.

.V II . The ;Longitude of Derby
'

from London W. is 5 or
06 min. the Lati tude

L’fiLLlrefii 52° 5 7
’
or

l l. 550 'o " 070

m '

V III . E ffonia, in Com . Nm bautptoniatto, L at. 52
°
1 5

'

TX. Townlei i in Com . Lane. Lat itudo Ob fervata (ut fcrib it D. w nleiui)

53
°

44
’
Longi tude aMeridiano Loadinenfi9. circiter fer. hor. adOccafum .

'

X . The Latitudeof 7i’edagh in Ireland is 53°

”
XL Having carefully confidered. the Paradax er of the Zil lion

i

in the Ob fer
vat ionsfoftheOcculta tion of .Ma rt,Aug.

I find from the Immerfion the D iferenee of IVIeridiam between G reenwich and

Oxford4
’

57 between G reenwich andDantz ick t
h
14

'

50
”

By the
'

Em fiog
deaf-r. tar-

I
the F i r]? of theic D iferencer is found 4

’
the latter :

h
ta

’

4 x
”
which

N f LXI '

nearAgreement lh ews the Exaétnel
'

s of the b ervations.

Pamwig-fl i
’

cnm noltrts i n Regi o Obfm atori o habm s magna cum voluptatecontuh . E x a s

.M.

39°

qu ippe Dzfierentiarn M ridianomm, q uam ol im, noflrarum Obfervationum
IV . 5 XLV. Collatione,Minutorum t t definieram,

nunc decem novis Comparationib us
tandem intra pauea

‘

Secunda video confirmari .

“

XII. r. Obfervationes D. Flan
’

x/Zeeda circa
'

l una
'

Ecl iplinfiul . n . 1 6 75.



30

1 6 a ;
z 16 30

i 6 40 to

z 34 t 5Min .quam t l

1 5Maj. quam to

t xgi tLtmbumPr1
m Corocondometir. 2 39 30 Ejuf. feuPa lud.

00 Band. l
'

eu Al are

a . a 50 Eadem .

Tota hare >l denotatD .Caflini peculiarem Ex ifiimat ionem,
inreliquis cum

DD . Picardo 3L Romero confent i t .

2. Medium E thy l-ar Luna ris, you . r. R. n. 1 675. deduétum h .

e ll ex Comparat ione Ini ti i F inis 3 20 00
“ 3° 562'

Duarum a qualium Phajiunr 3 20 t ;e idJ i'P “MY.
F lamfledi i Ob fervat ion ibus Medium Eclipfi: pari modo 5° XLVL

e ruatur. Is quippe a
“
29

’

go
”

. D i llant iam Cu idum ob fervavit 1 7
'
I6
”

St 3
“
52

'
E elipji decrefcente, D ifiant iam oh ervavit 18

'
uno foi l.

Minuto 4x
”Ma jorem. Itaque Mdium E el ipfit propius e ll poll eriori Oh ler

vat ion i q uam priori . Medium Tempus inter utramque Obfervationem fuit

3
"
l t

' '

I
'

ardius igi tur aliq uanto dedue i tur h ine Eclipfit M diutn ; uncle

.Diflerentia Meridi anorumproveniretMinor 9
’

quodminime convenirObfer
va t ionibus Cert ioribus Eeh

'

gflt przcedenti s E ll ivz , ex quibus i llam

Lil in . Prior Obfervatio nollra cum Priori D . M fiedii aliquanto

ta rdiore, comparata, Difi
'

erentiamM ridionorum ex hibet Majorem 8
’ Po

fie t ier nofira, tardiorOb fervat ione pofieriori D. Flamfiedi i,Difm ntim Mee

ridianorurn e x h ib eret Minorem 9
'

h .

R
i

k i ! dD . Flam/letlto Ex ifiimatus 4 07 at ;

E l: dNobiI . 4 1
'

s a s

Drferentiam W idianorum infe rret 0 0 8 m

Initium aD . Halleio Landini Ob fervatum g 16 0°

Cum Ob fervato dM bit
D ifl

'

erentia M ridianorum faceret

E x hac ig itur E cligfiD ifl
'

erentia Al eridianomm erueretur duo

b us c irc iter Minuti s m inor q uam ex E clip/i B fiat is prz eedent is, quam ta

men hu ie longepra fere ; non folum (peétatama jori Faci litate Determi na
T empora Appulfuum 8: Emerfienum i n ca q uam in hac' l‘ar

Vol . I. C c c c

M



https://www.forgottenbooks.com/join


XVIII. 1 . Per pluresCon ruentes
.

Obfervationes l unar-er at aliorum Pla m , Seville

m mm,
inveni D ifianti arn ivi tatis I hfialenfir Long

'

itudinariam ell
'

e ab th a “u m”
14h, vel intra 2

’

Differentem. illi f$t ' 2

2 . V ideat D . Frofifir quomodo
‘Mereditmi Hifltalenfi: ab Uraniburgico In

few" 5“

o o o o o
'i lle o no I ts.

J

t erfim um Scrupulorum 90
'

conflntuerrt Deh q ua en im Lunari: O b ferva r. 497

t iones j an . 1 675. Landini M diurn ponunt 7h 1 1
’

p m . cu i Annota iii edi
‘
i
'

b
Hm "

t ionesParifina confent iunt die
‘

ri Proféflbri: Ob fervat iones [Medium Ifijira li na p. 431 .

't tm nt 6h 47
'

Noilrorum ergo M ridranorurn Diferentia A t Nos ln ii
i 1

5
3}

? s
t er a Uraniburgum non intercedunt n ili Minuta Ell igitur Meridiano
rum D ifl

'

erentia nonnifi 1 h 1 6 inter Hijj a lim Uraniburgum. V ereor ta

m en, annon C ou l is nudis D. Prufij firir faétz fuerint Ob fervat iones : Inciden
t i a quippe 8c Emmfionir Tempora fac iunt 1h 5

'

cum Mfira , Pari/ina , He
w li ana queOb ferva tiones non faciant ea Tempora plus quam 1h 1

'

forfan
a l iquanto m inus.

X IX. D ifiivrentia Meridianorum H tfni a 8cParifiorum,Obfervat ionibus j o Long. of Co

v ia l ium, reperta el l. aD . Picard, oh 4 1
'

W
'
l
‘
ifii i

‘

i
n. l 46. 145.

XX . An . 1 680 . 03 . 23. St . W. S.
_70f Panthia, and Alarm Autom

'

oCeflio,
with a Te lefcope of 2 5 Pa lms,Ob ferved the Total Immerfion of the F ir/l Sa b vrs ; by

.t el
'

ire in j upiter
’

t Shadow at Rome, at
-1 oh 7

'

5 3
”

p . m. wh ich in our Oh Ewyffim b

fir'vator] here I nored at 9h 1 5
'

whofe D ifierence is the D iferente of

our IVIeridiant 5 2
'

or 1 3
°

Aga in, j an . 28 1 68 5. S . a eit

B lanchini Ob fer ved the Total Immerfion of the F ir]! at Rome, at “ h 19
5;

wh ich I {awnot here, b ut my Numbe rs give at t oh 27
'

Therefore the

D rflerence of M ridiant is andRome lies lo much more E aflerl)
’

than the

Obfervatory at G reenwich agreein wi th the former Ob ferva tion .

The Nob le fiche judged there ore not mucha m ifs, when he p lacedUrani
burg andRome unde r the fame l l'leridian for b y feveral Ob lervat ions of Sa

tedi te E rlipjel
' i t i s Eviden t, th at the Difl

'

erenee of W idiam b etwi x t Urani

b urg and our Obferv ator) i s 5 1
'
to
”
of T ime, (0 that Rome lies only one

M nute o f T ime, or of a Deg. to the E ajl of Uraniburg.

XXI . 1 . Dantz ick i s by many and undoub ted Ob lervat ions proved to be 2;
l 1 5

,

more E ajlerly than London. Ha lley, Pb .

2 . An. 16 8 3. D ie ipfo Sol/l iti i {Efli'vi 2 1 j un“ ll. 11 . G edani, Al t itudo

Ii: in Meridie fuit 59
°

Quadrature q uidem parvulo C rich . fed tamon fat is
‘
l i

'

dt ; by M.

o o o o . o 0
H" I

.

o

a ccurate , D13 veto E qui nOfl" Autumna l“ AICICUdO so,“ 111 L161?Idl e neperta. It. 330.

efi
'

3$
°
2 71

“M " 4“

XXII. The Longitude of Nuremburg has b een formerly Rated 1 1
° from

London, andfince found to be lo by Ob lervations of the B aby} of the Sun

yuly 2
d 1684. wh ich made i t 44

'

of T ime.

C c c c XXIII.
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W ed g e every Ye s: a Fiflsing .

‘
upon the fil id Frei’h

’

See,and
‘
thab on 1Nova

2 61 8510 8 fide. 1
.

. a . 1 formerly thought Neva Z ambia had . b een a Continent . But I

:

have '93 P W "

fince been bet ter informed, and retracted that Error. And,wherea s t he late

needs perfuade h imfelfi, a s we ll as h ddidi
.G i lbert, 1 0 th eir

Ruin, that theta mas 3.W i n .

‘

j apunb y the ..Nortb, h11d that th e Th under
Conan-ice beh indNova Z ambia dld decl ine immedia tely tona rds rhe Sou1h
I didal ivaydn ppofe rt, and th ink I can even dentonfirate the Impoflih i li ty
t hereof. So that what

‘we wrote, to encourage Mariners .to that A ttempt,
was even dl rcéh ng them to the,Penn of Death,a s it afterwards e ltlucd.

. l i
'

l

XXXIV1 Wh at as notedwith a . fin Line, is eaaétly: cop ied item
z

thq
F

4 Mam;

M p, whichMSanfon, one of the molt Illull rious Geographers. of this. Age; oififii in ;if
prefented to the Dauphin, An . 1 679. . The Names of C11 1e s,whofe Si tuanon SE

L‘

L
H '“

i s alfo taken from. t h i s .Map, are wri tten in Italian Chara&c ts. th e Corne
P “ 3

& ion of. the .Pofit'iun .05
‘

Goods (ash igh i s.deducedfrom the Ob lervations M
“ " 97°

wh ich weremade to that End) is ma l kcdwi th aS troke 11 ilt tlo “mime (Um-

z

wards the Sea, as is common ly done ; and the Names of C it ies,whofe Si tu
at ion. is corretled,

‘

a re fat dawn in [ipt ion Characters.
eDegtecs of l a titude are wal kedon

‘

ba th tide sof the Border, and the
Degrees of Longitude in the fame Border, abo

ve andbelow; but theDivilion
of them b egins at the Meridian that paflcs through the 0Lferlwrn .at’ Paris,

b y go ing to E nfl andMfl, andn
’

dt a t th e .M emo? the l lle atWar,ashatlx
b e en efiab l i lh ed, bea n ie we do nut e xa ttly knowthe Si tuation af this Illand
i n mfpeéi of the Obfervatory .

XXXV . 1 . Wh at Afl tbfllfl kfi11:whole NUMM S M E11 3 21003, at ”a ,Treati/b .f
Dec imals ane ogarithm s,

“

us i neeeflary fortheflame )
. lAn

'

d ad'imt BQQkS: 141 1
1

1
5
1111

3
1

,

e he ll for
'

1 cach ing fo much thereof i a.W hat Vulgar,Prafiicai,Mecha it
'

ll,
n ical G asman , pcrfon nabl

‘

e Hythe sml le andCampafs, i s f ufliciens i l 3. What 0 ‘99 P ‘57

7 1 igonometry,R1ght L ined and Spherical,wi ll fuflioe i 4. Ho .wm y Stars

a re to b e b e known ? 5. What l it/ bummer are haeih fer Ufc. a t Sea, wi th the
C onfimfiion .of them, andthe Manner of nfing them i s 15. (15111:bnhole Skil l
o f the Alagnet, as to

theD ireficive V irtues thereof,andal l the .Accidents that
m ay b efa ll i t 7 . The 115mm ; 09the .G lobe of the 112mmthe Pafiefli fve

ot
'

the Coafis, and th e De lcriprion of the unde rwater- b ottomiof the Sea,
8 . The Knowledge ofWinds andMeteors, (0 far as the fame is attainab le.

9. The H i llary andSkil l of all . fort s ofd inga re . The :A rt bf M dimne
a nd Cb irmgeryy, peculiar. for the $ 11. 1 1 . Th e Cann on Lam: of.th e

“
M a lay,

and 31 71/353 3q of the : Sea . 1 : t o. Th e l ittoral :VM ingtmnd s. fit
fo r Sem en . 1 3 . Tb e whole Sc ience

'

oi fl air; and Earring,“ al lb oi
I

Eun
rents a nd Eddie s at Sea . 14, Drm metry, and ti e Mos lares ofa Sh iflsMo-r

t ions at Sea. 1 5. The Bui lding of Ships ofall forts, wit h the feueraiRiggi ngs
and. Sail s for eac h Specie s, arldothe Uleo f all t he Parts andMot ions df a
S h i?

. 1 6, Nafua1 Oeconom],according to the feveral V oyages nrul. (h untrih l .

1 7. The Art of Coning, Rowing, and sai ling, of al l the feveral forts of Vei

D d d d a fels.
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”
1 5713;

The fame Rule will alfoferve tohdd the Courfe andDiiiance between
i

t o
“
Places afligned, as far asPractice lhall require i t ;hird that wit’h

'

out any
T ab le ofMeridional Pam , and yet with a s much Eafe and Banana

-(s.

And, fee ing
'

all t hefe things do depend on the
‘

Solut ion of thi s Qzefiion,
M ather the Artificial fl agrantLine be the True Meridian Line ; i t is therefore

t hat I undertake, b y G od
’
s Afli li anceao forc lve the fa idQuefiion. And, to .

le t the W orld know the Readinefs andConfidence I have to make g ood th is

Undertaking, I am wil ling to lay a W ageragainfl: any one or more Perfons
t t hat have

'

a Mind to engage, for fo much a s another Invent ion of,mine

(wh ich is of lefa Sub ti l ty,b ut of a cfar l

gr
'

e ater Behcfit to t he Pub l ick) may
b e worth to the Inv entor.

As for the great AdVan
’tage, that ai l W eba

’

tttndlla fifi w, andoonfeq uently
the Comm a-M altb,may rece ive from th is other Invention, i t i s, in my judge
ment, h ighly valuab le, fee ing i t

. wi ll oftentimesmake Skip fai l, though,ac
-o

c ording to the common way of Sai ling, theWind be qui te contrary, and yet

as near to the Place intended, a s
‘

if the Wind; had been favourab le : Or, if

you wi ll, i twi ll enab le one to ga in fometh ing in the IntendedWay,whether
theWind b e good or no,(e x cept only when you go directly Soatb or North)
but the Advantage wi l l bemofiwhen: there ismoii needof i t) that i s,when
the Wind is contrary So that one may very often gain a fifth,fourth,th ird
Tart, or moro

'

a i the Intended Voyage ;accordingas i t is longer ormorter,
v iz . alwaysm ore in a longer Voyage,where the G ain is more confiderab le,
and more welcome, not only b y favin

'

g T ime, but a lfo V i étuals, W ater,

Fuel, Mens Health, and ia much Room in the Ship.

3XXXV III . It was firfi: difcoveredb y ch ance, and, as far as I can learn,
h i ll pub l ifl

'

l ed byMr. Henry
“Bead, as an Addit ion to

°Norwood
’
s Epitomeef Nah

irrigat ion, ab out
‘

so Years fince, that the Ala i dian Linewas analogous to a Sadie Den awrared ;
of Logari tbmickTangent: Qf half the Complement: of the Lati tudes. 9.

‘For the Demonlirat ion of that Propqfition, i t is requifite to premife thefe a m . Feb .”
four Lemmata .

.f Lemma I . 152 the Stereograpb ick Projeflion of tbe Sphere upra the Plain cf the

{E quipgfliaé theD iflarzce: from the Centre, which in th is Cafe is the Pole, are

laid th e»: by the Taitgems
'

of tu lf tbqfiDillance: that i s, of half the Comple
m ents of the Lat itudes. Th is is evident from E ta-I. 3. t o .

Lemma 2. In the Stereo apb ick Projeflioa, the Angler,under which the Circle: ith
tat/35

'

eatb ether, are in afigafit aqua! to the Spberital

i s a very valuab le Propmy p f th is Projea ion;
‘

Demotzfl. Lei EPBL be any great
‘
C ircle of the Sphere, F) the Eye

'

p laced
i n its Circumfétence ; C

’

its Centre
-P any Point thereof

‘

and let -FOO b e
fu

g
pofeda Plainereéted at Right Angles to the C ircle E PEL, on wh ich

F 0 we defignfithe Sphere to b e Projeéted Draw
“

EP '

crdlling the Pla in
FCO in p, and

‘ {h all be
’

the Po int Point J‘dm ‘

t b

Tangent .

AFG ,
andfor:any Eaim r

‘

rergoffasfiz
'

Erefll dPerpendicular-AD,

td
‘
thé Plain

'

EPB‘Lfandd
'

-D€ and
the.Ang

le APD {h all be equal to the Spherica l Angle containedbetween the
Vol . I. E e e e Plains
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s85
e

.

To
'

obferve the Sun
’

s Azimuth by the Needle,and theNeedfi
’
s Variation,te

’

Degrees,any Needle long enough to afford upon a Cardunder i t a C ircle
divided into Degrees, put into a fquare Box , after the ordinary manner of
Clinatories,W ill ferve mm ; byplac ing the Box ft), as theSun maymine up

~

on any two Oppofite fides of It, at the fame t ime when the Sun
’

s Height,
ES

’

c. are taken .

‘

For then the Needle
’

s Dillanc e from the Diameter of the

C i rcle on the Card, that is parallel to thofe Sides, is the Alagnetick Ax i
-i

’

runeh re uired.

l

The ame may be done wi th an ordinary fo i t have a C ir
'

clc
'

towards the L imb of the Carddivided into fallening _
a fmal l

Thread, Lute - liringor W ire (not of Iron) i t, as to afs lull:over
th e Centre of that Circle andplacing a li t ofwooforB
perpendicular on the Edge of the Box at the cnd

'

of the Thread,andtum ing
i t to the Sun t i ll the lh adow of i t fall jull upon the Thre ad then ob i

'

ett o

what Degrees
‘

of the C ircle on the Card the
.

Threadcuts, by looking plum
upon it and that is the Sun

’

s Magnetical Az imuth.

But to have the Variat ion to Degree: andM inder, (wh ich ismoltdefireab le)
‘

then the Obfervation la ll mentionedmull
'

be made with a Quadrant, Sex tant,
'o r fome fuch other Inllrument, fo large as to admit of the Di vil i on of a

D egree into
‘M nuter wh ichwi ll require the Radius to

'

b e about 3 Foot ; the

larger the b e tter. If aQuadrant, then, it b e ing laidflat, and the fq uareBox

wi th the Needle placedupon it,move theQuadrant to and aga in,t i ll that
‘

fide
'

ofi t, on
'

wh ich the Box i s placed, li e paral lel to the Needle when at uiet

Then
‘

the S ight of theQuadrant be ing “idalon the Limb
'

b f i t, t i ll t e

ib ine on both i ts Tides at the fame t ime, t he id- l ine, that divides equal
~

ly the Sight, when the Sun lh ines upon
o

it through the Sl it,wi ll mark the

D rgree andM nute of the Sun
’

s M amet! Az imuth . All which is cafie to be

pu t in Practice.

To find this Vari at ion b y
“

t he Stars, isTo edit , that every Mailer can

do i t.

XL. Iri s a recei ved Error, in the Pr'aétice of ob ferving the Variation

Sea,
°

to take it by the Amplitude of the Ri/t
’

ng and Setting Sun,when his Cen “
fa
d
es
-

5
am

tre appears in the V ifib le Horizon,whereas he ought to be ob ferved when lici. “if”,
h isUnder- Limb is (fill above the Horizon ab out -

of h isDiameter, or aofiggf
m ‘“

Minutes,upon the Score of theRefiaflion, and the Height of the Eye of the
Obfer-ver ab ove the Surface ofthe Sea Or elfe they are t o work the Ampli

tude as
’

they do the Az imuth, reckoning the Sun
’

s Dill ance from the Z enith

6 0”
This, though i t b e of lit t le

‘

Confequencenear the Equinoaial,wi ll make
a great Error in High Latituder,where t he Sun ti les andfets ob liquely.

XLI. The Latitude: of the Lizardand Seifly, are laid down too farm s-que

Northerly by near 5 League
’

s For, from Q

undoub ted Obfervation, the
'

L i

za rd
'

li es in 4. them iddle of Scifly due PW]? themfrom, and the South 7
. trauma.

Part
‘

thcreo neareft 49
°

yo
‘
. W hereas in moltC harts andBooks

'

Ofilcii fif i}
F f f f

'

Na



Navigation {hey are laiddown tokfheNsnlavardo f
'

i o
f
. apdifi(ome fun:

30
0
l o

)
. Norwas Fill s W ithout a gdb i filfiaz, as long as thg Vari ation con.

:jnuedE erly, as i t was when the (la werezmtdet But fince i t is become

confidera ly (as it has been m rfinca .the . Yoar . 16 5 and i s at

prefent
'

about 7; Deg. all Ships llandi g
-

‘
in,cut oft he fl eean,my

the

Conga/is,go two thirds ofa Point to t e Ma bwardp f their. trueCou e, and

in ever 80Mi les they fa il,alter the ir Latitude about r-

o
’
. So that if theym ifs

anOb crvarica for two or three D236, and do not a llow for th is Variation,
they fail not to fal l to the

-o ‘
tbwardof theiL Ex ation, efpoeially if they

recho Scifly in above and to run . up riflpl Cbm el,no t wi thout

great anger ofall,and the Isol
'

sol
'

many of them . Th is has been by (ome

attributed to the q mug
f
bt. ofSt. George

’

s 664m l B ut, the Vari ation b e ing
allowed, i t hath been ound, that the fiidIadrmglx is not fenfib le . It is

therefore recommended. .
to all Mailers ofShi s, that they [l eer twoWatches

E . by S. for
.
one B. wh ich will ex actly

. keep i t Parallel; as alfo, that

come in, out of the Sea, on a Parallel not

which wil l bring them fair hytheLizard.

XLII.
‘
Papers of, lefa G eneral Ule, omitted.

M 1”.

Mr. Oldem having pub l ifhei frbm j ournal de -Sca'vm ,an Account ofM,

dun. [1 Let
’

s
"

Portab le Watcher,Dr. .Huok,{n the Pofifcript to his DJm
’

ptioa if He
33 ms

'

ea a. Ig
'

a
J

: er, complains of It,for not havin taken Not ice, this Irmemioawm

oundout andIan are pub/(fled to tbe W a ld. To this

313;{Eli 01W ; anfwers, b relating the £144» ‘
I i'utb vf tbe M m r W here

upon, Dr. l i nk, in a Po fcript to h is Lampar, further compla ins, and te

fleasonMr. Oldenburg
”
: Integri ty

'

and Fai thfulnefs in h is n m qf tbe.

h rdigeqreof tbe Royal Society. Th is gave Occafion to the Counci l of that So
cle ty to declare, Tkut Mr. Oldenb u bad carried b ing/Elf Fai tbfitdy andHB

mfily ma gi-ven nojufiCan]? offuel: Re Ei iam To wh ich hIr. Oldenburg adds

Part ofa Letter from Mr. Mega n to h im, Oferx
’

ag, (if M . Oldenburg be »

lim s 4 Parent in Englandmight be wankfam fiag) ad be my): timepre:a idta.
So that ifMr. admi re; had a Deli re totake out; i t . was for no .

other Contrivancc than .Mr. Hug a
f

s
‘

.

XLIII,
‘Accountof Booksand .finendations omitted. .

$33 . p. 676 1 :
.
Volumen Primum Geographer

-
rm Gr. Minorum. Ox on. in But.

p.m .
3 DiwfiiPeri cscfis, G race Latine,‘cum Scholi s G e tam Editis quain

t

Ineditis. Cura Edw. 171mm,M. A. 01cm. in 8410.

g 93 . p. 33 Bfl nb
'

ardi Varmi . M.D. Geograpln
'

a G eneral is au&a i llullrata ab
‘”an“ Nflm'm, R S S. Ca mi

-

1 672 . in
was Po“4.

4. Phi lippi Clwm
’

i
.
Introductio in Univerl

'

am Geogny b iam, ta

qnam,Novam Tabulis Ge
r
upfiicir soNoti s olim . ornata al

m s Veto locuPlfitau
'

ddi tamentis at
-Annotationibns3 0.

a 30. Reitki i . Amfl. 3697. in
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t 593
3. The Age ofTree: is to be known by the Number ofRin s to be fcen

when the Tree is cut athwart, in each ofwhich Rings i s one ircle of large

open Piper now the fetver of thefe large Pipe: the fironger the Timber is
wherefore byConfequence thefe Trees that make the largefl:G rowt h in a Year,
mull be the c lofer andfironger, a nd therefore thofe Tim that grow inwarm
Countries grow fallcft, and are the be ll and toughefiT imb er which he

ponfirms b Riga andDamz ick:Oak, which i s of flow G rowth, and proves
fpongy an bri ttle Timber, whereas the contrary i s obfervab le in Englifb and

Oak, wh ich grows fafier, and is ex cellent Timber.

V . r. This Famous Roman Bridge at Pom Se. Efprir, is ver crooked, bow
m ang e

i ng in many Places,andmaking feveral unequal Angles, e igecian in thofe France ;

Place s where the Torrent runs flm ngefi, as where the Tm etifland
‘

s. 4. In Ififii f};
which Place the Angle is moll uneq ual, and the greateft ; theAmberare very
wide, and have thei r Feet fecured b y two Pedlyia lr tha t encompafs them .

b m ’

BOth thefe Pedefia lr have their feveral Degrees or Ranks ofgetting: out, l ike
fo many Rows of Stairs or Steps, the lowermofl:Order pufh ing out molt,
the others b eing lefs, andgoing gradual ly more in 5 the fecondor uppermoll:

Pedefial is much le is than the firft or lowermofi, b eing buil t a l itt le wi thin
i ts Lines Of Circumference ; r, 2 . Between the great Archerthere areW indows,
or, as it were) (mall Archer 3 . that come down to the very Plam of the

fecond, or uppermofl Pedefial dividing the Feet of the great Arches.

th is my rude Defcript ion i t appears to me, that the Romans have here eon
t rived all pofli b le ways to b reak gradual ly . the m ighty Force of the q rze,

and to re nder its Paflage cafy,and inoffenfive to the Feet of the great Archer;
for here we fee fo many fevera l Pa lifadoer and Sla icer, as may be fufficient to

defend this wonderfu l Pabriek aga infl all Storms of the 7 3m m the feveral
Ranks of Sta irs je tt ing from the Pede/ia lr (for the molt part Triangularly
b ui lt , and facedwe ll wi th Free

- {lone} oppofing and- b reaking the Stream lo
verally, I mean, not altogether, or at the fame t ime, b y reafon of their vari
ous Inequali ties in (landing out In cale the Flood lh ouldfwell fo h igh (as
i t frequentl does) as to cover both the Pedeflalr, then the fmail Arches, di
v iding the ee t of the grea t ones, help to convey the . W ater through,which
otherwife m ight endanger the great Archer.

a . Thatwh ich feems the Foot of the Arc}: is an Horizontal Arcb gradually 5
8
5?i

n”,

c ontracted, every Stone be ing of wit Length and Wedge
- like, laid level

W i th the W ater. This I {Peak by Memory. Comparedfi t

3. The {lately Mdem Bridge at Av ignon hath y ie lded in many Places to {0m

the ex tream Rapidi ty andV iolence of theRbofue. ItsFall in myOpinionmay by Dr.
b e afcrib ed to three Defeas. F irfi, It was not fo multangular, as that a t ffig

r

znm
St . Efprit Secondly, It wanted in three or four Places, the li ttle Archer di
y iding the Feet of the great ones,and in t hofe Parts i t hath fufferedmolt for

W here thole ufeful Sluices are, there ] ob ferved the Bridge to fland flill the

moii int ire .

'

I
'

hi rdly, The Perle/£111: (or as you very properly ca ll them Ho

m ural Archer)were not fo G eometrica l ly andex a&ly la id, as thofe of Porn St .
Efprir, there Jett in s out were few, and they not gradually contracted fo

that the Force of t e Stream mull be greater upon theFabrich.
Vol . I. G g g g Though





sa
'

s
asyet have no Water in them. In the Vall of Barwill be an

'

Agugduff,
the Middle whereof wi ll be raifed 22 Fat om h igh, forconveyi ng the
Pools of Sarle,wh ich i t

’
s faid conta in much W ater, though there be no

b ut Rain to fill them ; th i s Aquedué? is goo Fathom long, and patios
two Mountains wh ich have been cut through upon that Account . The

1

?

n
a lfo on both [ides of the Aqueduct? i srai l

'

ed rr Fathom high, to make
a ages.

An Aquedufi is alfo making near theTower of Stone,(where tt ills wife
the W ater) wh ich wi l l now pal

'

s without Force to the Top of the Mon»

t ain and there be part of it difiri buted into feveral great Ciflm s
, which

are making about Marl i, for that Place .

The E levation of the Aquedufl of Alab ama}: is new fet forth at but 2560
F athom ; whereas i t was defig ned to b e carried on more than Soon Fa
th om, and the Remainder will be made of Earth, wh ich mul l be b rough t
thi ther : Th isOpinion prevai ls, in regard it gives a guicher Difpatch, tho

’

i t may b e doub ted, i : wi ll not b e
'for the Better.

Thefe 2560 Fathoms contain 242 Arcades,whofe Aperture is 6 Fathom and
and the

'

Face of each Pig/tr fufiaining the Archer,4 Fathom there W i ll It
t hen on the fide ofMa intenon 33 Single Archer, afterwards 7 x

(as having one
-Arch upon another) then 46

‘
I i eble ones wh ich wi ll general

ly b e 2 1 6 Foot 6 Inches h igh, (
'viz . up to the F loor of the Channel) after

wards 7 7. Double ones ; then 20 Single, wh ich wi ll reach to the Mount of
Earth, that is to b e so Foot h igh .

From the G roundup to th e SecondArcade are r6 Fathom from the'Srcond

to theThird, or upper firmde, are I4. Fathom , (wh ich Arcades are Double
in Number to

,
thofe they {land upon) and 6 Fathom 6 Inches more, to

the F loor of the Gbnnnel, wh ich wi ll at leall b e 7 Foot h igh, befide s the
Para at.

.he Pi llars b y th e G round are 8 Fathom t h ick, but,whatwith the Slope:
and Sbortningr,wh ich are made inevery Story, the T ri p, w here the 0bam !

goes, wi ll b e b ut 20 Foot b road. There wil l likewi lc b e at each Pi llar a

Be ard} je tt ing out one Fathom, and two Fathom wide .

T he in tell igent O b ferver, t
‘

ho
'

we ll skil l
’

d in Th ings of th is Na ture, as

b e ing no Stranger to the W iring; of the Anc ients, or the famous Ru ins and
Re tr a indcrs of theit lzricle: in and other Places, rofe ll

’

e s h imfelf fur

p riz
’

d with the G reatncfs of th is Underta ll irig at Verjiiil/er, andM immon ;

for t he. Magn ificence of the De lign, the Num be r of Labo ure rs, the Ex cef

livenefs of the Ex pcncc, and th e admi rab le Beauty of the Work.

V
‘

III . Having b ecn lately at Edgecot inM rtlmmptonjb i re, at the Houfe of
“ ? I

Ti bia: Cl an cy E i
'

q . he {b owedme in an Anc ient Kitchen (now difufcd.) two sn ag ging;
Cl i imnej s, va i l ly large, of Stone

—Wink : W h ich I took the more Not ice of, b e xxl-fig? "
caufe of a pecul iar Way of Arch-M M in the F ront of them ; where by,

W ork, ;fiy br.

wi thout the Advantage of a D ijE/frarge of Timber (wh ich is ufua l, in fuch
C afes, to defend the Arch- Wink from b e ing overburdcn

’

d,) an Arch of xnafly
F's “ 2 17

S tone, (in each of them) fufiains itfe lf
'

ar a great Length, tho
’

a lmoitn pon

G a g g z a F la t
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r
’

perfufum e
’

i
‘
t f

‘

oriinien0,
i nmedic) errgitdl

' Fi hzm perflendiw agua
la RA, l l] cu jus medio efl G lob

'

us quidam parvus, per q uem , St Foramen Hffif
f'

ggg
~0 ,Radi us

'

ad co
‘

nlum (quem
'

ih terdel incandum non i oportet eflefi a ,ffed
n.

{3
5 ° in m eo.

L ib ertum So lutum) ab Objefio protenditur. July
'

fififfgn ,

Radium per Foramen 0 , 8c G lobulum, prot en(um,

femp
'

e rfore perpendicularem
’ Plano Paraflelogmm i, five ojus Diame tro, q ua

c x
’

Reéta Lin
'
éa ex tenfa

'

pé rBl
‘
yl

‘em‘I k fignatorlum :LC, at Centrum ,
firmn

HF, 85 diEtum Glob ulum
'

parvum; is hua Li nea fem
b ulus, q ua li fcunq ue fi t Parallélogl ammi motus.

2 . M t . Pla i um Del i neatorium fcnfib i le fupcr quod
'

volutatur apex L,Sty
li Piétoru LC, ad amuflim de fcriben t is

' lmagi nem ad motum Indici s :K A,.

a in q ucd infix us ell S tylus Central is H F ,
e l le

‘QY X "I
1

E mma -y am,

mereRat ionale, five M'

ztliemaficum, priori continuum; dffe
’”My .

3 . M t. Omne s
‘Radios ab Ob je é

'

to per G lob ulum 8c Foram n

'

o ,

fos ad Ocu lum, (in tormedi i D iaphan i punél is, duce Indice KA, colloca -

f

t um, q uo t fl nt puné
‘

ra in fuperficie vifibi li Objeéti defcri bendi qua:film ia

fin i ta) fcmPC t fore
'

fib i i nviccm 'ParaPeiw.

‘
J

. J

'

O b j ic ien t forfan q u idam,in Ob jefiis ldnge di
‘

fli t is Dioptrarum nullum
“

fore ufum . Quid voto i l lud hofirii interelt, cum ad tollcnda s tan-

tum in

Profiipogmpb ia diffi cultatcs, qu ibus ha
é lenus Scheme/ i Paral lelogramm m .lab o

b oravi t, ha c nollra Methodus compara ta ell Sapius eriim ex pertus furn
'

(l ice t ab hoc non e ll q uod fequ ius dc i l l ius Inflrumemi prz ilan t ia ab Arti

fice fiatuatur) nequaq uam inter Pa
‘

rtes Eétyp i ln Plano cam effe Symmetri

um, q ua: inter Partes Profo
’

typ i di lii t i .

III. I here fendyou a Methodof Cafl iug Statue: in .Meta l
,
in Obedience;hffiffig

‘
}

to t he Commands of the Roya l Society ; It i s as fo llows. F i rllz, I form out of

cod Clay,
’

that
‘

wi ll endure t he F i re, and not crack e ithe r in Drying or

Pum ing, fuch aP igure or Statue as I dcfire to call: when this ' is well dry,213
1

,T2?
"

1 make, all over the f igurc,
'

li tt lc Hdles of no great Depth (b ut both S ize
'

9°

andDepth proportionate to the Bignefs of the Statue) into wh ich
'I let fma ll

Jam”‘637‘

Pieces of lweraI, andwi th fome of the fame Clay fix them firm ly in the

the Ufe of thefe B its ofMeta l, a a a a a, i s to keep the Core and Alould from
touching

'

b neanothergbr fallingtogethe rwhen the W h at runs ou t a nd '

that
theym ay iremam conflant ly

‘

in the fame
'

fiXt Fofih r
’

e .

‘

T hi s doney
'

fl {Era

awaywi th fome p roper Inll rument, asmuch
'

of theC lny in
'

l
‘

h icknefsas l e

l ign fo r the Th ickncfs ofmy Statue andt hen laying it in a Furnace;I b urn
t he Core t il l it b e red hot b y the Care is meant a lwayst he Statue firfimadein”Clay .)When i t is cold, I rub t he Core all over wi th that fort 'OFIE artb or

'

Co
lour, wh ich our

'

G eriada l
’

ott
'

ers -ufe
‘

tq colour
'

the Jo
‘
nts of the Ti les, when

they. l et Stat/es ofTiles or (Kac
‘

bel th is Colour
‘

m tjch refemb lesB lack
L eadiwh ich i

'

s ufedto Dqfign on Paper;ahd
'

eafi ly wipes outwi th Brandy b ut
i t 18 not the f ame . Th is Colou r l m i x withWa ter, and daub al l over

“

the

Core, b ccaufe the l ll efal i s found to run freely upon it . There are otherSub
fiances proper for th is Uig hur I hate always made l ife 0 f

~th i$ ,ocfpeciallyfor
th in Sta tues . This done, I lay upon t he Core as much ye l low;Wan mite:

ed
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5 . Orpiment, a flat inflammab leMineral, juil ly ranked amongil Poyfons for
it s ex tream corrofive Quality. Pliny fays, i t was dug up in Syria on th e

Surface of the E arth : and tha t the Emperor Caligula had hopes of ge ttin
G old out of it ; whenefin

'
e he caufed 14 Pounds of it to be tried,which a

forded h im very good Gold, but in fo fmall a Proportion, that he left b y
the T rya l .

6 . Umber is a Nat ive Earth .

7 . Red-Lead, a Colour unknown to t he Anc ients, made of Li tharge, or

b urnt Lead, b y a R
‘

everbemtmy Calcination, or ofCerufit put in a Pla tter ove r

the F ire, wh ich mull be com inua lly flirted ti ll i t h as acquired
-

a Red- Lead

Colour. Dr. Charleton de RI}:
8 . Bnrnt Oker is the common Teflon: alter burnt in the open Fire .

9. Cinnabar, or Vermil ion . There are two forts, Na ti ve, or the Miniutn
of the Ancients,wh ich is the Mineral that y i e lds Quick/fle et whereof and

of Sulphur it ch iefly conl i ll s ; i t is found in the Mines of Ijiria . Th is Co lour

was amongll the Ancient Roman: ufed to facred Purpofes, and on Fefiiva ls

j upiter
’

s Face was painted therewi th, as l ikewife the Bodies of thofe that

cutted in Triumph . T he Faéi itiou: Cinnabar i s that wh ich we now ufe,
and is made b y a Sub l imat ion of Mercury and Sulphur.

to . Carmin, made of Cochineel .

r 1 . Lake, thought to b e an ArabickW ord It is made of F leck: Dyed, or

Shavings of Scarlet C loth, or of the Cochineel Inflfl, or elfe of Kerntet -Berrier,
theirT inéture b eing ex traétedwi th a Lye of Pot

-Afher, and then rec ipi ta

tedwith a Solut ion of Roch-Adorn . After the fame Manner a uke may
he made of any Plant or F lower. There is another - fort of Lake made of

G um- lac, by ex trafting i ts T inéture wi th Urine .

1 2 . Sanguis Draconis i s the G um ofa T ree,wh ich looks like dry
’

d.Blood;
’

tis b rought out of fever
-
a]Places in the E afl- Indier.

1 3. E ngli/h Reddle, or Ruddle, i s found in many Placesof E ngland;amongfi
the tell , near W i tney in Oxfbrdfhire.

14. Lamp
- black, by Pliny thus defcribed

’

T i s made-

o i the . .Soot of. R0
fin, or Pitch burnt, Houfes b eing built on purpofe for it, that keep in the

Smoak.

V .

’

Th is Way ofmaking
' feveral China Varnijh

'

et was firfi fent from the

yefuit: in China to the G reat Duke of Tufcany.
T ake ofawde

‘

Va i -ntjh. 6 c Ounces, ordinary Water 60 Ouncesh m ix them

well together t i l l the Wa terdifappears, afterwards put th is Mat ter into a

wooden Ve licl 5 or 6 Pa lms long, and z or 3 b road, m i x them with a

wooden Spatula, for a \vho le * B ay in the Summer
’

s Sum, . and for two in the

H/ i nter. It is afterwardskept - in Earthen Veflcls with a Bladder over i t,and
Th is is the Vam i/h prepared in the Sun.

Take 20 G am es of the Oyl, cal ledOyl ofwood,of that of the Fruit 10

Drums, give them 5 or 6 Boi ls, t i ll i t comes to be a l it tle Tedow. Let it

cool, and put to i t 5 Drams ofQ
’

t ick- lime powdered.

T ake Swine: Blooda ndQuick-l ime powde t
'

d, mix themwel l, lay this Mix
ture on the Wood, and,when it i sdry, fmooth it wi th Pumice-Stones.

Take



( 60 3 )
Take of the Varnifh prepared in the Sun, 60 Ounces, Stone

‘black Al um,77° "
wt? 3 1461:

(fuppofed to be a fort ofCopperas) diffolved in a l i ttle W a ter, 3 Drams {
a rm/ i"

70 Drams of Lamp
- Oyl, call

’

d b y the Portugueze Azeite deCandea . It is pre

p
ared in a wooden V effel, as the prepared Varnifb, ob ferving to put in the

amp
- Oyl at twice .

'

I ake of the Oyl ofM odcrude, (called b y th e Portugueze Aze i te de Pao)
40 Dram s, of the Lamp

- C yl, ca lledde Candea,Crude 4o Drams : It is pre

pared in the Sun in a wooden V eflé l, as the prepared Varni lh .

T ake 1 0 Drums of Cinnabar, ao Drums of Varmfh prepared, a little Ol ed tu'nifl’.

de Candea, or Lamp
-Oyl m ix them wel l .

Take of the Teflon» Colour t o Drams, 30 Drams of the prepared Varnifh,m ew Varn‘flt.

with fome Lamp
-Oyl .

Take of the Red Varnifh to Drams, of the Black V arni/h 4 Drams m ix

them well .

V I. M. Colbert being p leafedfome t ime fiuco to vi ii t the Academy Royal for Ag: E x amm of

the Improvement of Pai nting andSculpture, ex pre lfed h imfe lf to th is Efl
'

eft,

T hat he thought i t proper from t ime to t ime that the W orks of the mollEx Colbert -
hr

47

rellent Pa inters fh ould b e E x am ined, and f uch O b fervat ions made thereon as

would inform others where in the l
’
erfifl ion o f a P i é

'

lure con li ll s . Which hath

b een everfince praétifed among t hem, as the b e ll Means to carry the Art of

Panning to its h ighe il:Petfeél ion inch an E x amen of the b e ll Pié
‘

t
’
ures difc lo~

l i ng many Secrets of that Art, for wh ich there are no Rules,and opening a

D oor to deb ate many importantQuefl ions not h itherto treated of.

V II. Here is a Man who makes more l ive ly Counterfe i ts of Nature in Wax q §,
and

W ax , than ever I yet faw in Pa inting, having an ex traordinary Addrefs inmil i
t

i avif

M deding the F igures, and mi x ing the Colours and Shadows ;making the EyesP3592;
fo l ively, tha t they feem to

‘

ki ll, ex ce lling al l th ings of th is Art I ever b ehe ld. n. 6 . isci .

I have alfo feen a new kind ofMaps in Low Relievo,or Sculpture for Ex
M “ ‘665'

amp le, the l lle of Antibe,upon a Square about 8 Foo t, m ade ofBoards,wi th

a Frame l ike a Pifiurr The re i s reprefented the Sea, wi th Sh ips, and o ther

V efle ls art ific ially made,“ ith the irCa nnons,andother Tackle ofW oodfix
’

d

upon the Surface,after a new andmoltadmi rab le manner. The Rocks ab out

the Illand ex actly form
’

d,as they are upon the na tural Place and the Iiland

i tfelfwi th al l i ts Inequalit ies, and H il ls andDales the Town, the Forts,
the l i tt le Houfes, Plat

a form , and Cannons mounted and even the G ar

dens, and Plat- forms of Trees,with the ir green Leave s {landing up right,

as if they were growing, in the ir natural C olours fine, Men, Bealls,

andwha tever you may imagine to have any Protuberancy above the Leve l

of the Sea . Th is new del ightful, and mofl: infiruél ive Form of a Map,
or wooden Country, you are to look upon e ither Horizp ntal ly, or fide- long,

and i t afi’
ords equa lly at very pleafimt Ob ject.

V III . Whe ther the W ay ment ioned by Kircher in hisMundus Subterranean r,m“ ,

wi ll fucceedor not, is muchdoubt ed by (ome ex periencedMen :But
’

t is -

cer b le ; by

H h h h 2. mig ht:{that
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pingwi th the Thumb) at 360 mull produce
l
'

e 360 b eing f the Soundwill Rife an Eight

’

Again 360 being O-fa mull make G—fil—te—ut, the
Third Note in the Tab le ; b eeaui

‘

e 240 being jull a Third-

part lefs than

360, the Soundwil l Rife a Fifib from that Note. After

proceeding _

Step by Step it will be evident that,

to: {r the 7th Mm in the F latter

6 51+ r i th Tab le is a Sharper

SS
-

r
i

l sth little

7 ,
l 4th

Which anfwersthe;Second i nquiry.

.

Now to apply this (in a,

few. words) to the
‘
Ti uutpeth where the Mm are

producedp uly b y the Difl
'

eren t
'

Force of the Breath ; it is
'

reafo
'

nab le
'

toi lna

gine th a t the firongefiBlall Razz/erthe Soundb y b reaking the A irwithin
’
the

fi le into the ih ortefiV ib rat ions, but that no Mtfical Soundwi ll raife,unlefs

they are i
'

uitedto fome Ali quot Part, and (0 byRedupl icat ion ex actlymeafure.

out the whole Length,of the Iuflrument, as in F ig. 229. for ot he rwi l
'

e a
’

Re

ma inder wi ll caul
'

e the fame Inconvenience in th is Cafe, as in F ig. 230 . To

which if we add
,

that 3 Pipe, be ing fhortened according to the Pro ortions

we even nowdifcourfcd of in a Sm
‘

ug, Roi/2;the Sound in the fame grees,

i t renders
'

the Cafe of the Trumpet jull the fame with th e
'

M uccbortlf 7

ForaCtm l
'

ar] to th is Difcou rfc , we may ob lizrve that the Difiances of
i

'

h a r a

continua lly,decreafcdin Pr0portion‘
of r : 7 ,

I i i i
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6 i s
concernin

g
his, there were amo

'

ngll the Ancient Greek , Two (the
molt confiderab le) as

“

of W fieian:

They both agreed thus far t hat

m ake up Dia
-

pafin ; That is (aswe now (peak, a Fourth and

gether niake an E ighth or Ofl twe And, the Difference of th
Fourth and Efih, they agreed to call a Time, which we now ca ll a M ale

Such is that, (in our prefentMfick) of la, mi, (or, as it was wont to b e
called, re, mi .) ForM, fa,131, la, or mi ,fa,fill, la, i s a perfeét Fourth : And
la,fa,fol, Ia, mi,or la,mi ,fa, fb i, la, is a '

perfect H 1: T he D i fference of
wh ich is la,uti , wh ich is what the G reek: ca ll the ia -aeutick-

‘
I im ; wh ich

doth D isjoin two Fourth: (on each fide of it and be ing added to e i the rof
them doth make a Hfih ; W hich was, i n the ir Mfr/e, that from -Mk to

Parm fe ; that is in our Ill ufitk, from A to B : Suppo l i ng mi to (land -in B ~

fi- hi -mi, wh ich
'

is ac counted i ts Natural Pofition .

Now in order to th is, Ari/b rewer and his Fo l lowers did take that of a

M b, as a
‘Known Interva l, b y

-

the Judgment of the Eat ; and that
'

of a

Mi l: likewife Ahd
‘

oonfeq uent ly that of an as the Aggregate of
‘

borh and‘

that of a Tim, as the Diderence of thofe Two
And th is of a Time (as a Known Interval) they took as a common Mea

fare, b y wh ich they did. Efiimat e otherI nterva l: And accordingly they ac

counted at Pburth to conta in two Tone: and a Half ; a F ij i}: to contain . three

Thousa nd a Ha lf, and oonfequently an E ighth to contain (ix Tim “; onfive
Tone: and two Half 77m m.
And at th is Rate our PraflicalM inn: talk Of M te: andH tlf Matt . at

“

t h is Day ; fuppoli ng an 05 am to confifl of Twelve Harri - toan , or Half

But, Pythagoras and rhoib who followh im, not taking the Ear a lone to b e a
'

Competent Judge in a Cafe lo ni ce ;chofe to di ll inguilh thefe, not b y Equal .

Interv als, but
‘

by Due Proportion: Andthis is fol lowedby Z arlim,Kepler,Caner,
and others,who treat ofSpeedatioe new: in this and the lafl Age . Accord
ingly they accounted that of an o8m , to be,when the Degree of Gravity,
'

or A cetate]: of the one Sound to
’

t hat of the other, isDoub le, or: as n o t ;

that of a Fifth,when i t is .Sbfqui - alter, or as 3 to z that of a M b
.
when

Sqfqui
- tertian, or ers

-

4 to 3 . Accounting tha t the Sweetell Proportion»

,wh ich .

is ex prefs
’
d in the fmal leftNumbers, and therefore (nex t to the Umfan} that

of an 05m , 2 to 1 , then that of a Fifth, 3 to a . and t hen that of a E arth,

4 to 3.

And thus that of a Fourth and F ifth do together m ke m
'EW ”For

i

;x
a

y
e-e or the Proportion of 4 to

'

3, compounded

with that of 3 to a, i s the fame wi th that of 4 to z, or e t c 1 . Andean
{equent ly, the Difl

f
erence of thole two,wh ich is that of a

‘Tone, orFull Note,

is that of 9 to 8 . For? ) 3
~

5

8

3~

a, we take that of 4 to 3 ; the Refa lt is that of 9 to 8 .

or,
'

if out of the Proportion of 3 to
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other, v ia .

B i c D l ‘
fa o t J ol J J a t u rn}

18 17 no 19
”
18 17 an 19 17

.2. 9 53 31 9 9
RW J — v

haw Vfi — d

3

2

— n—J

3.
1

And l
'

o in each Oflave fucce ll i vely lh llowing. And, if the Pipes in each

Gam b e
'
o fitted to Sounds in thefe Proport ions of Gra vi ty and Acum efs, it

wil l be i n pol
'

eclS(according to th isHypothefir) to b e perfeétlyProport ioned.

But, infiea'

dfof theic fucce il ive Proportions of eachHenri -mi te; it i s found.

necefl
'

ary (if I
‘

do not m ifiake the Praétice)fo to order the 1 3.Piper (conta ining
1 1 Im rvalf wh ich t hey call Hemi - toues) as that their Sounds (as to G rav i ty
and Amteaeji) be in Cont inual Proport ion, .(each to its nex t following, in
{me and the fame Proportion wh ich all togetherlh all compleat that of an

05 am or D ia-

pafim, as 2 to l . W hereby i t comes to pai s that each Pipe
doth no t e xpref

‘

s its proper Sound, but very near i t, yet fomewhat varying
from i t ;W hich the

y
ca ll Bearing which is fomewhat of Imperfeaion in .

th is M i le Inflrmwrt the Top of all .

It may be asked, Why may not the Pipe: b e (0 ordered, as to have the i
'

n

Sounds in jull: Proportion, aswe ll as thus Bearing
I an l

'

wer, Itm ight very well be fo, if allMfick were Compofidto the fame .

Key, or (as the G reek: call i t) the fame di ode ; As for Iofiance, if, in all

Compofitions, mi, were always placed in B—fa - hi-mi . For . then the Piper
might be ordered in fuch Proport ions as I have now del igh t

-d.

.ButM tfiml Comte/{tions are made in a great Varie ty
'

of h inder, orwith great
Divtrfity in the Pitch. Mi is not always placed in B -fa hi -mi ; but (ometimes
fin E - Ia -mi

, fometimes in A—Ia -mi- re, &c. And (in Summ) t here is none

of thofe ta or. 1; Pipe: but may be made the Seat ofmi . And, if they were



317 3
exactlyfitted to any oneof thefe Cafes, they WouldbeQuiteout of Order
for all the re li .

As for Iofiance, If mi, be removed from B -fa -h-mi, (by a Flat in B) to
E - la mi Inliead of the Proportions but now deligned, they mull; b e thus

ordered,

¥ . a . b

la I t . la . fa.

16 1 8 1 7 19 16

1 5 1 7 1 6 19 1 8 1 5

where
’

tis manifelt, that the Removal of mi doth q uite di l
'

order the whole
Proport ions. And the fame would again happen, ifmi b e removed

from E to A (by another F lat in E .) And again, i f removedifrom to A to D.

And lo perpe tually. But the Hemitorm being made a l l equa l, they do indif

ferent ly an l
'

wer all the Pol i tions of mi (though not ex aé i ly to any Yet

nearer to fome than to others . Whence i t i s, that the fame Tune lounds

b et ter at one Key than at another.

It is asked, Whe ther this may not b e remedy
’
d b y interpofing more

Piper and thereby dividing a N
'

ote, not on ly (as now) into Half-Mm , but

intoQuarter-Mm ,or Half—Quarter-M tes, 8 x .

I anlwer; It may b e thus remedy
’
d in Part ;(that is, the Imperfeflion

m ight thus be fomewhat lefs, and the Sounds (omewhat nearer to the Juli:
Proport ions but i t can never be ex actly true, lo long as the ir Sounds (be
they never lo many) be in continual Proportion that i s, each to the nex t

Subfeq uent in the fame Proportion .

For i t hath been long fince demonlirated, that there is no fuch thing as

a jull:Hm i tone pmé ticab le in Mir/{ck (and the like for the D ivifion of a Tone
into any Numb er of equal

-Parts ; three, four or more .) For, fuppofing
the Proport ion of a Tone or FadN ote

, to b e 1? (or, as 9 to 8 that of the

Half Note mull b e as V 9, to V 8 ; that i s as 3 to V 8,or 3 to a V 2 .)
4

which are Iacommmfurahle Quantiti es. And tha t of a Quartet-Note, aSV 9
4

to V 8, wh ich is yet more Incommenfurate. And the like for any other

Numb erof eq ual Parts, which will therefore never fall in with the Pro

port ions of Number to Number.

80 that thi s can never b e perfeétly adjul
'

ledfor all Keys(wi thout (omewhat
ofBearing) by mult iplying Pipes unlel

'

s we would for every Key, or every
different Seat of mi) have a di li erent Set of Piper,ofwhich thi s or that is to

b e uled, accordingas (in the Compofition) mi is luppofed to {land in th is

or that Sea t . Wh ich valt Numb er of Pipe: (for eve ry 03 am ) wouldvail ly
in

g
eale the Charge And(when al l i s done) make the whole Impraéti

ca e .

VoL I. K k k k
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