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At Edinburgh, December 1. .

M. DC. XC. VIIL.

HE Lords of His Majeftie’s Pri- .

oy Council do hereby Grant to
My, George Brown Miniiter, and His
Heirs and Affigneys, the fole Privilege
of Framing, Making, and Selling His
Inflrument, called Rotula Arithmetica,
for the [pacc of 14. Xears yet to come,af-
ter the Day and Date hercof. AndDif-
sharges wny vithcr Pesfosrc to make Urﬁ/[
the fuid Inflvument, durcing the fpasc

forefaid, without cxprefs Liberty and

Licence fiom fbcd[ aid Mr. Geo. Brown
and bis forefaids, under the Paine of
500. Merks, befides Confifcation of the
Rotula’s zmade or fold.

tig o2 ExtraGed by Me,
Sic fubferibitur,

Gilb. Eliot, Cls. Sti. Con.

£
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TO THE

READER.

- Conrteons Reader!

Hen firft 1 applicd my Miud to
publith fomewhat concern-
ing my Rotula Arithisetica s Tdefigned

///l- ‘
(f,-/)/ j",//‘; ﬁ/;(’fz 2o« .

only (without Preface or Apology) to

(et down, in the phineft and moft
homely Drefs, {uch Rules as mightren-

‘der thofe, who fhould happen to have

both a Book anda Roesrle, capable by

the Help of the otie, (o make Ufe of

the othet 3 not doubting, but that fuch
an ulefull, Machine as 1t 1s, would b
very acceptable to all {ortsof perlons;
men that want Arthemerick being by
this means, in the {pace of tour Hours

A > made
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made capable to Add, Subftract, Mul-
tiply and Divide without any other
previous Knowledge, than that of
Reading Figures, tho’ otherwife fuch
Perfons were not able readily to Con-
defcend whether 7 and 4 were iz ot 1 2:
and the ableft Mafters, being by the
help of this Machine rendered more
able to performe the moft tedious, and
mo( numerous Operations of Additi-
on, Multiplication and Divifion,
with the greatef Certainty,and with-
out all that Rack -of Intention, to
which rhey are. by all the otlter me-
thods hitherto known, obliged. But

Lefore 1 was readie to appear in Pub-

Iick, I underftood by feverall Docu-

ments, that 1tis as unfitfor new Pro-

dutions, to go abreoad, withoutthe

Helmet or cover ofa preface,as 1t’s un-
{afe for a Hioblund-man, to travel
amongft thole Nighbours, with whom
he is at Varance, without the Pro-
tedtion of his Broad Sword and Larget.
‘ndeed fotne Perfons have been {o
un-

b
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unjufe as to {pread a report that the

" Rotula 15 no new thing, but an old

" Invention of one Delunain, an En-
gl

man, who obtained from King
Charles 1. 2 Priviledge for his Mathe-
maticall Ring Anno 1630, Now this
Repott, as falle as it is, wasat firf
no fmall prejudice againft the Rotule,
it the Opinion ofthofe, who knew
no better, and who had a great defe.
rence for rhe entimentsof thofe, who
were thie Raifers and Spreaders of this
report: and allI my felt could fayat
firft, ( having never feen Delanain's
Book nor Iuftrument ) was, that if
the Rotunla had ever been known in
the World betore , it had never been
out of tathion, but had very {foon after
publication become very near ascom-
on as a Balance or an elin-wand.every
ore, who hath any thing confiderable
to mealure or weigh, having likewile
fome Accompt tocaft.

3ut tho' this feemed to me a futhcient
Demonfiration concerning the Novel-
ty

e
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made capable to Add, Subfirat, Mul«
tiply and Divide without any other
previous Knowledge, than that of
Reading Figures, tho’ otherwife fuch
Perfons were not able readily to Con-
defcend whether 7 and 4 werern ot 122
and the ableft Mafters, being by the
help of this Machine rendered more
able to performe the moft tedioys, and
mo{t numerous Operations of Additi-
on, Multiplication and Divifion,
with the greatet Certainty,and with-

out all that Rack -of Iutention, to .

which they are. by all the other me-
thods hitherto known, obliged. But
Lefore 1 was readie to appear in Pub-
Iick, I underftood by feverall Docu-
ments, that itis as unfitfor new Pro-

dutions, to go abroad, withoutthe .

Heliet or cover of'a preface,as it’s un-
{ale for a Hiohland-man, to travel
amongft thofe Nighbours, with whom
he is at Variance, without the Pro-
te&tion of his Broad Sword and Target.
indeed fome Perfons have been fo
uii-

(s)
unjuft as to f{pread a report that the
Rotnla is no new thing, but an old

{ Invention of one Delunain, an Enu-
| ¢lifo nian, who obtained from King
| Charles 1. a Priviledge for his Mathe-

maticall Ring dnno 1630, Now this
Report, as falfe as it is, wasat firfk
no {mall prejudice againft the Rotule,
iin the Opinion ofthofe, who knew
no better, and who had a great defe-
rence for rhe fentumentsof thofe, who
were the Raifers and Spreaders of this
yeport: and alll my felt could fayat
firtt, ( having never feen Delasmain's
Book nor Iuftrument ) was, that if
the Rotula had ever been known in
the World betore , it had never been
out of tathion, but had very foon after
publication become very near ascem-
on 33 a Balance or an elln-wand,every
ore, who hath any thing confiderable
to meafure or weigh, having likewife.
fome Accompt tocaft.

" But tho' this feemed to mea{ulhcient
Deraonflration concerning the Novel~

ty
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ty of my Invention, yet I was obli-

‘ged tor theSatisfattion of others to pro-

cure fome Copies, of Dela main’s Book
and Proje&tion, that fuch as were un-
der a miftake might be convinced of
thetalthood of the fore(aid Report, by
Comparing both Projetions together.
I fhould be loath'to Charge the
ufage, Imete within this affair, upon
the Score of malice 5 that bkafe Vicebe-
ing as far below men of their Gene-
rous and Liberal Education, as it lyes
out of the Road of my Actionsto give
them any otherProvocation,than that
of being;anInventor: Nor can it be Im-
puted to Ignorance 3 for they are un-
queftionably men of Profound Lear-
ning, and Knowledeges It muft then
be chargeable meerly upon the Score
of Rathnefs, for had they but been at
¢he Pains toCompare,both Inftruments
tvacther, they might have eatily per-
ceived the Difference to be as grearas
thai betwixt a Line of Logarithme
Nurn bers, and a Scale ofequal parts :
| and

|

~ and for this cauge

7 )
1 think ‘T may Juttly
Charge them with Injuftice, according
to that known Maxime.

Qui flaswerit aliquid, parte inandita
altera, licet eqnum Statuerit, haud tamen
aquus fuit.

How reafonably then may the man
be charged with Injuftice, who pafl-
cth not only a harfh, but an unjuft
Verdi& and Cenfure on a thing he
hath not been at the pains duely to
examin and confider.

But to praceed 5 Our worthy Coun-
try-man the Lord Naper Baron of

erchiftoun, Invented the Logarith-
Tabless and Mr. Guater, an Euglifp
man, Converted thele Tables into a
ftraight Lincd Scales after him M.
Delamain, whe was Gunter’s Schaolar
converted Grnter's Scale into a double
Circle, merely to eale men of Com-
pafles : But then his Ring like Gwiz-
ter’s Scale,at that time, did only con-
fitt of one Line of Numbers, Siuesand

Langents : and as he never dreamed .
of

arm Y
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of performing Addition, ot Subftra-

&Gion by the help of hisAachine, {o he .

Ingenoully acknowledges that it was

not capablé to performe even Diveion

and Multipiicarion to an Arithmeticall

cxaltnefs 3 But many” times & man |

might come fhort of very near an
Unite; Nay He might have added
that in Numkers of many Placesamman
may be fome times to {cek forUnits,and
"Tens, if not for Hundreds. Nayto ren-
der it more certain the anthor requires
That, which he propofesas a portable
Inftrument, to be made of feverall
Foots or Ellns Diameter,which would
render itunweeldy,; aud confequently
lefs ufefull; either by Sea or Land:
and it is not Improbable, that for thefe
defects; thdt Infirument hath been
antiquated, and hath given placeto
the Double Scaleof Proportion, new

fo muchin ufe. S
Now the Rotule performes all the
four Arithmeticall Operations Arith-
metically, and to an Arithmeticall
CX-

Y

!
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Exactnels,not only of the Integers,hut
cven oi the Decimalls, whither finste
ot Infinste. So that a man, who can
but work by the Rotula, may within a
Jittle Time and Practice, learn to work
by the Pen 5 if he fhould chance to
want his Machine; Nay 1 believe, when
the Rotula’s aveoncel ecotme common,
the mother may teach Ler Children
at home, as much Arithemetick, as
may ferve them all their lives.

1 (hould now clofe this tedious bufi-

nefs of a Preface, but that 1 am obli-
ged to give foine account of Mr. (7/o-

wer, and hislnvendon called his Rowe
Arichmctique, | | |
ThisMr. Glover 1sa Scotifh Gentle-

man, whofe Elder Brother Ilom.s,

who was this fola's Mafter, was my
Scholar about the Year 74. atr which
time helearned from me that Skill 1
Wurnbers ard other things whichi Le
alterwards taughe this Gentleman, and

by which both ofthem have fince Le-

come famous abroad.
B Now
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Now tho’ this Invention of John
Glover's be Pofterior to my Retula, 38
appears by the Date of his Privilege,
Granted by his Majeftie of Franee,
which is of the 13. of Mareh 1699.
whereas my Privilege is granted 1n
Scotland on the firft of Decenrher 1698.
Tet his cemes {o far fhort of mine,
that I Verily believe, had he feenor
gotten a perfetAccount of mine before
he propofed hisown, he would have
Tpared the painsof Publication.

I mutt Confefls that for any thing
T yet know, his Tables or Circles for
Multiplicition and Divifion which
indeed are very Ingenious, and haue
coft him much Thought) are hisowns
asalfo his Tables for the Reducion of
Pence to fhillings,&fhillings toPounds.
But in that Part which is common with
his Rone and my Rotnla, he leems to
haue got fomne hint of mines and thisl
ain the more apt to belive becaufe aboue
ihe time that [vvasbuflie in contriving
the Rorulathere wasa very fimart Gen-

tieman

!

¢ 11)

tleman, a near friend of his, Scholar

-« with meat Stirline.

But that which gives me greater evi-
dence in this particular, 1s fome exprefli-

~ons in his own Book which makesme

' fancy that he hath, at leaft, got {ome

[
!

[ S R
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. imperfe& Defcription of mine, before
| ' he contrived that
. ferves for Addition and Subfteadtion,

part of his which

For, whereas there is on my fixt Plate
3. Circles, he {peaks of three, and yet

 Immediatly he takes away two of his,

& turns theminto Tables for Reduecing,
of Pence into thillings, and {hillings into
pounds, 8 thefe not excecding the limits
of 120. and inftead of the third on the

" fixt he gives us nothing but a litele feg-

ment, about a fifth part divided into
parts begining at o. and ending at 24.
which he calls his fixt frdex : as alfo
whereas my Circle isdivided into ro0.
parts; he Chules, ( tomake his dif-

! fer from mine ) 120. asbeing a com-

mon Praduc of 10. 12. and 20. Thefe

{ Numbers ( as he alleadges in the be-

B2 gin-

4_4
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gining of his 1ff. Chapter Jbeing, ptes
ferable.1o all other Numbers whaclo-
ever 5 and yet near the clofe of the
fame Chapter he ack nowledges that it
would be betrer to divide the Circle
for Addition and Subftraftion nto

y00 parts or fome Power of to. and-

£y the Inftrament would become uni-
ver(all = All which give me (ufpicicn
that in thispars, he hath goten, at leaft
e lame account of nune.

Moreover his Inftrument 1sDefeltive
and comes far fore of iine, even 1n
Addi-ions For inhis, the Pratinioner
i obliped to mind or mark down
h~w many Revolutiors his moveable
Plate makes, and evervonebeine s 20,
he hath too toMuleiply by the Num-
Ler of Revolutios, which is not only
troublefom, bue likeways dangerous
cpecially in reall Puflinefs, wherea
manwhofe mind is buffied Loth about
the figures of his Columne, aud the
pointsof his moveable plate, is obliged
2t the fame time to mind the feverall

Revo-

- E&‘ .

- Revolurions of his moveable Plate, of
¢ |

Z

A
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which for every one he forgers, oy
overlooks, he lofes 170 for his Pains;
whereas i mine a man is not tied to
anv luch intention above once for
yooo. ( which is more than any Co-
lune does ordinarly contain ) the
moveable Plate, at every Revolurion
both markingand giving notice of the
number of Revolutions.

But, befides this, in my Retula the
fame Circles that ferve for Addition
an1 Subftra‘tion ferve likeways for
Multivfication and Divifion, butin his
Roue tie bath one for Addition and
Subftracrion and ten or cleven forMul-
tiplicriom andDivifion and yet tho’the
Circles were twics as large, and tho’
thev contained near twice asmany fi-
gures as they do, tney would be no
iore than what is neceflery to do,
wha- I am able to perform by mine.

Laftly whereas his Tables are con-
ined onlv to fhillings and pence, and
thele of limited Number not exceeding,

120
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120. There are on the wafte, on the
middle of my moveable Plate, Tables
for the Reduction of fhillings, Pence,
Farchings, Weights and Meafures, be
the Numbers mever {o large=: Befides
the Decimall Tablesfor Money,weights
Meafures and the moft ordinary com..
mon Fractjons : By the help on vgh_xc'h
fix laft {ort of Tables,the Multiplicati-
on and Divifion of Complex Numbers
does become juft ascafie as that of In-
tegers; without all that .tcdgoufncfs
wﬁich Mr Gloyer propofes in his Book.

Toconclude, what I havefaid here
is no more than was neceffary forthe
Vindication of my own Invention,and
to fatisfie thofe, who already are, or
hereafter may be mifinformed cither by
the Story of Delasnain, or Mr. Glo-
wer's Rouc Arvithmetique, who for what
is Pecolliarly hus, t_:iefcrvcs agood de-
oree of commnendationand Encourage-

inenc. CH,\P‘
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CHAP. 1.
Concerning the Rotula, and

the Reltification thereof.
F A Lbeit in Books of this Nature, it

be ufuall to prefix a Scheme of
the Machine of which they treat; Yee
I have thought fit in this, to omit
that 5 becaufe fuch as have a Rorw/a,
need not a Schemie, and fuch as wane -
one,have no ufe for aBenksI fhall there-
tore Cas briefly asI can) defcribe the Ro.
twla, and then fhew You liow to ufejt.
The Roinle Confifts of two Princi-
pall Parts, to wit, a Cirenlar Plain
moving upon a Center-pin, this we call
the Moveable Plate 5 and a Ring,
whofe Circles are defcribed from the
fame Center, this we call the Mixved
Plate 5 Becaule it is fixed to the Box,
to fecure it from moving about the
Center, asthe other does,
The
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The [Frxed Plate is divided into
three parts by two Crrcles 3 the Inner-
‘moft of which is doutled, withalitde
interftice for Peg-Holes. |

Near the Circumterence of the Move-
able, there is another Dosxble Cirele,
with a fmall Interitice allo Letwixt
them, tor Peg Holes. |

The fpace withcut the d~uble Cir-
cle, on the Moweable, and within that
on the Fixt,are bothot them cqually
divided inte 170. Parts: and both are
Numbered,beginning at o. 1. 2. 3.and
fo procceding in a Naturall Order to
-#9. all the Divifions being drawen

ftreight from the Center.

On the Fixt many of thefe Divifi-
ons are protracted, fome only to the
middle part 5 and others run over both:
for confining the feverall fingle Coel-

ficents of the Refpective Tabular Num- 1

bers, to which they are Prefixcd, with

this Caution when the Coellicients ||

are the {ame, they are fet down in the
attermoft part 5 and when any Num-

o ..
e s W
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Ler admits of two pair of Cae_ﬁfcieutf;
the one Pairis let in the Miamofi and
the other in the Our-mort Part.” Thus
againft 18, on the Fixt, You will find
in the widmoft Pare, 2« ¢ (thatistwo
tunes Nine or Nine timestwo 3 This * -
¢rofs fignificing the word times ) and
3x & in the outmot. Alfo on the -
Mowveable thereis a Segment of a Cirele,
within the Peg-hole Cirele, beginnirg
at g. of the Naturall Numbers and
ending at 72. This Segment islikewiie
Divided by the famelines that Divide
the cutmoft Crrele of Naturall Num-
Lersinto equall parts.

On the Fixt Flate at the Divifion
betwixt 99 and o there 15 a little
bic of Metal Screwed or Rivited, reach-
ing likewaysa lic le farther than the
Peo-hole Circle, on t! e Moveably, this
picce of Metall we call the Srop: and
muft always be placed rext Your left
hand, with che Numter 25, or 30. to-
ward your Breaft. There 15 allo on
the Fixt, over 2gainft cthe Numbers
. ' 89

L



o (18 N Cwvd)
80.0r 9o.4 littlcCirc/eDividedinto 10 | oleatit’s Cyphers The Rotuleis Recfi-
¢qual Partss withaliedle Palmewhich . fied and ready tor Operation.

" fhifts one part at every revolution of ', I have filled up the Vacant Space
" the Mouveable; So that the figure, at 1 in.the middle ot the Mowveable with
“which this Pelomc Points, Signifies the Decrnral Tibles, and Tables of Commere
| Divifors. very ulefull tor thofe, that

.+ Number of Revolutions or Hundreds | y_ ;
' have much Bufiine's, or aren hatt,

-#*%ou have in your Accompt, or the - -
“Columne laft added o B Onely obierve carefuly rhat the Fi-
. When the Figures of the Movéable 1, UIeS. OF the right fide of the Move-
' Plate move towards that fide of the ! able, are Top-fc turvies So that You
|

|
g
' Stop, whichisnext the Cypher on the . muft alwayes take char which appears
? - to be a oth. tor a 6th. and on the
!

“Fixt, we call the motion forward ;s | _

" but when they retire from it, the ho- |! Contrary the 6th. for a 9th. and mind
' well,that thetlnites aze alwaysnext the

!

I

|

tion s baeckward. : ¢
In Re&ification, be furenottotouch Center, and the Tens next the Cir-
4 cuniterence : thus 61. will appear 9.

“the little Palme, till the Unites or | . ]
Numbers beginning witha Cypheron and gr1. will look like 16.
the Moweable, be fome ot them againft = _
the Nynties on the Fixty and then |

turne the litele Palme to the Cypher ‘ CHAP. IL

of it’s Proper Circley after whicheurn ! . A
back the g\davublc,?_till it will Move Concer BIng Addition.

no further, and fo when the Cyphers . I A Fter You have Reftified the Re-
of the Moveable are jut at the Stop, |, 1 tula, You may eafily Perceive
as well as the Palwe of the little Crr- ‘.} that, all the Numbers on the Mowveabls,

cle C 2 are

I
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b, fr. 4.
are the fame, with 345 17 10
thofe dereftly againt 976 13 3
them, on the Fiars 158 18 9
but it You turne any 746 16 11
other fipure of the 843 19 6
Moveable to the Stop, 977 15 7
then will all theNum- 865 14 10
bers on the Moveable 743 18 1%
be juft fomanv more 894 15 8
thm theie dire®tly a- 739 16 7
gainft themon theﬁ'rt, 4y38 13 4
for inftance, if you 287 14 8
weretoAdd anyNum- 658 19 17X
ber what{oever to 7. 549 15 3§
frit, bring thatpoint 378 17 ¢
ot theMowveable{which 436 14 8
13 not only direftlya- 297 18 10
gainft 7 on the fixr, 634 14 8
but indeed the fame 1956 18 ¢
with it) to the Stop, 2768 11 6
and then you'll find 9878 19 10

.

all the Numbers on- —
the Moweable, 7 imore than the re(pe-
&ive Numberson the Fixt, fo thae

a

-
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asainft 1. onthe Fixt youhave S.on
the Movcable which is the Sumof 1.
and 7. and apainft 9. on the Fixt
yo: have 16. onthe Moweable, which
1s Juft the Summ of 9. and 7. and on
this Theory depends the Certainty of
all your operations: wherefore you
muft take care in bringing up any
ruinber of Firures to the étop one after
another.to look tor all the Itemson the
Fivt Plate, but nat on the Moveable 3
Oiherwile vou will mifcarry in your
Oweration : Example, were you to add
the Accompt on the preceeding Page,
you muft begin on the Top of the
Columne of Pence, covering the fifth
Number wirh a bod'e. Peg,or any other
I'tele thing & then with vourPee brmg
u» the I‘n‘ﬁ Four Numbers, To wits
10 8. 1. thus, brine firftup the
point aqain& 10. on the Fixt, which
15 ten on the Mowveable ) to the Stap,

and then tkat Point on the Moiveable

which is againft 8 on the Fixt,
and then that Point of the Moveable,
which

tig
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which is againft .9., on. the Fixt, and,
f.aftly that point.of: the, Moveable,
which is againft 11, on . the Fixt,

an1 vou will find the, Sumrm .of thefe,
at;
the Stop, to-be 38. but.you need not,
regaird the Summ,. till youhave done.

four Numbers on the. Moveable,

with the whole Column, wherefore

thifing your Cover and Proceeding .
with the next four Figures asyou did.,

wiih the. Firft four Numbers, and fo.

farwar | till you, com= to .the- foat of)
ths Colrmne vou will Find the Summ .

of vour Pence ta be juft 175. of
which 1 1s founl.at the Palwe, and

3. a1 the Stop on he Moveable 5 thele

Reduced to (hillings ( as you are

graehr in the Chapter concerning Di~.

vifion) do veild 14 fhillings apd yd.
fer down your 7 unlder the Columne
of Pennies 3 and having retified che
little  Palwe, which muft never
te Porgor, before you begin a2 new
Culuvne ) fet 14. of the Moveable
t the Stop, for the 14. fhillings vou
Liaveto carry., Them

g —

( 25 )

' Then proceed, beginning at the
~Top of the Column for! fhillinigs, iy g-

“ingrup- 17, 13, 18, 16, and:{o 1or-
‘ward by four and four,: as You did

‘with the Pennies,; and: Your -fhillings

“Wwill amount to. 347 flill.

+ Thefe reduced to Pounds," tonform
ta the Direttiors cortain’d in theChap-
ter of Divifon, do yeeld y70lb. 5 ),

~Set down your 7 /v under the ¢oluryn

of fhillings, and having reGifed the
Palrm; put 17 of thet Moveable to the
Stop, for the 17/ib. you havetocarry,
Thence proceed to the Unites of the
Pounds, and bring the Figures of that
Column vp, as yiu did thoie « £ {i1]-
Iings and Pence, and you'll find the
Surm of it juft 151, the laft-Figure
of which being 1 mutt be {et down un.
der the Integer Unites, ard the other
two Figures, ro wit, 1 5 muft bt aftcr
R:&ifying the Paly, carried as before,
After thefamemanner You'will ind
the fecovd Colaumn, or Colunin of Lens
of Pennds amonnt to 142, where fet-
ting
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¢ing down thelat, to wit,. the Figure
», and carrying the other two, to wig,
14. You proceed as betore to the Co-
lurn of Hundreds, the laft threeNum-
bers of which having Tleufands an-
nexed to them, Youmay bring upall.
together, to wit, r9, 27, 98, and lave
Your felt the Labourot a new Re(tifi-
cation or carrying, This laft Sum a-
mounting te 26¢, muft Leall let down
togetherin Orcer,to wit, the © urder
¢):a Hundreds, the 6 under the Thou-
{fands, and the 2d. Figure before all,

Aiter thie fame manrer, You may
Add all other §; ecies whatloever 5 pro-
viditig allways Yeu Divide the lefler
Species by their proper Denominatorss
in Reduceing thiem to the next great-
er Species,

In Your firt Pradice of Addition,
fatisfy Your lelt wirh Examples of In-
tegers, where there are no Redultions,
till ateer You have learned Divifar 3
and then You will find noDifficulty.

It at any Time you Add two Co-

lumns

A =
[ S ol =

N o g e It P "

e ma e o
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{unins in Integers, you muft {et down
the two Figures at the Stop, under the
two Columns 3 and carry that only,
2t which the Pafimz points. Obferve,
that how many foever of any one Spe-
cies are requifite to make one of the
next greater : That Number, I call chie
Denominator of the lefler Species.

Thus, in [ntegers, 1o iSallways the
Denoniinator ;3 Becaufe ¥o in the Coa
jumn of Unites, makes Lut one in the
Colwmn of Tens 3 and 16 inthe Co-’
lumn of Tens, makes but one in the
Column of Hundereds, ¢e. Nay, the
Denominator of Tensis ico.&re.

Alfo, 4 is the Denominator of Farth«

‘ings, Lippies, Firlots: and Peeks in re-

lation to Firlots; but 18 15 thé Deno-
minator of Bolls and of Pecks inrela.
tion to Bolls; and 12 the Denoming-
tor of Pence, and 20 of fhillings, &e.
This is well to be minded, becaulewe
may have frequent ule to {peak of the

Denotrtinator's of Syecics, |
| CHAP.
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CHAP. IIL
Concerning Subftralion.

"Obralion finds the Difference be-
twixt two- anequal Numbers.

The greater of thefe two Numbers is

called the Charges and the leffer, the

In Sub7ralfion, you muft allways
bring the {everal Figures of the Charge,
one after another, together with the
relpeive Figures of the Difeharges the
one on the Mowveable, and the otheron
the Fixt, diretly againft one another ;

and if the Figure of the Charge be equa

to, or greater than the refpe&tive Fi-
ﬁurc of the Difcharge, you have the
emainder at the Stop, on the Move-

able.

be greater than that of the Charge,then

againft the Denominator of the Species,
on

But if the Fioure of the Difcharee | agamnft

- ( 27
on the Moveable, you have the Re
mainder on the Fixt.
“"Thus, were 1 to take 8 from 8, or
7 from 7, having fet the one againft
the other, you have o at the Step.

So likeways, if 1 were to take §
from 83 having brought 8 on the
Moveable, againft s on the Fixt : [
have at the Stop, on the Movcable, 3
for a Remainder. Bur, if | had teen
to take 8lib. from slib. the Remainder
is on the Fixt, againft 1o ( the De-
nominator of Integers) on the Move-
able. And 8d. trom s pennies, therea
mainder i1s on the Fixt, againft 12
(the Denominator of Pennies) on the
Moveable. And 8/h. from s/b. the
Remainder is ftill on ehe Fixt, apaintt
20 (‘the Denominator of fhillings) on
the Moveable. -And 8 Qunces from g
Ounees, the Remainder is on the Fixe,
16 (" the Deneminavor of
Ounces) on the Moweable.

And the Peafon of all this is plain’s
becaufe the Difcharee, in thiscale,can-
- Do -, not
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not be taken off the Charge, but off the
Denominator, which is equivalent to
a Lorrowed one of the next greater
Species, and the Qverplus, by the very

Pefirion of the Infirument, 1sadded to |

the Cheire,
Onlv mind carefully, that as often
26 the Remainder is found on the Fixt,

(which allways happens when any fi-

oure of the Djfcharce is greater than
the refrective Figure of the Charge )yoi
muft, in thatcate, efiecrn the next pre-
ceeding Figure of the Difcharge an U-
nite more than really it is5 Taking 1
for o, and 2 for 1, and 3 for 2, and
io of others.

lib.  [r. d.
25123478 11 4 Clarge,
23254906 14 8 Difcharge, |

01868571 16 8
Thus, in this Example, I bring 8 on
the Moveable to 4 on the Fixt 3 and
becaule the penuies of theDifeharge,are
o | | greater

B e o e, o e L T

o
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greater than the Pennics of the Charge 5
I look for 12, the Denominator of Pen-
nices on the Movcable, and againftit, I
find # on the Fix#, for my remainder.
Thefe I fet down under the Pennies.
 Again, becaufe I found my laft Re-
mainder on the Fixt, 1 efteem 14/0. 1n
the Dsfckarge tobe 15. tor which caufle
1 tring 1< ou the Moweableto 11 onthe
Fix1: andagaintt 20 the Denominator
of 1hillings, 1have 16 on the Fixt,
‘Thelel fet down under{hillings,
~ Thereatter, for. the fame Reafon, e-
freeming the 6/ib. of my Difcharee to
Le 7, I bring 8 ( the refpettive Figure
ot the Charce on the Mowveable) to it 3
and (becaule the Figure of the Charge.,
15 preater than that of the ID:/charge)
I hare-1 on the Mowe. ble at the Stop,
for the Femainder. Thence, becaufe
the laft Remainder was found on the
Mowveable. T muft not changemy o but
bring 7 on the Mowcable to o on the
Fixt, and the Remainder at the Srop,

1§ 7. :
| And
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‘And proceeding, conform to thefeDi.

reltions,. with the reft, I perfe&t che

Qperation, finding allways the Ree !
munder, on the Moveable, atthe Stop, |
when theCharge Figure is greater than
that of the Difcharge, or equal to it,

but on the Fixt agatnft 10. the Deno-
minator of Integers on the Moweable,
when the Difeharce Figure is greater
than chat of the Charge.

After the fime Mnner, and by the
fam= Direltions, Yow may Subftratt
any other Species whatfoever, if You
do but carefully mind the Denomina-
tors of the feverall Species.

CHAP. 1V.

Conceriting Multiplicatiom

Dltiplication (uppolestwo Num-
| bers, called Corfficients. to find
a third, cailed the Prodwu ¥, which Pro-~

dud contains any one of the Coeffici-
S ' ents

- T ‘;“:"1
i s rii Y

. »
R A Bt e i gt B+

¢y

ents, as oft as the other contains am
Unite. N -

Any one of the Coefficients, efpe-
ciallie the greater, may be called the
Multiplicand, the other the Multipliers
thus, 3 times 4. i¢ 12. of which 5 and
4 atre the Cocflicients, and 12 the Pro-
duc®, which Produét contains 3, asoft

| 3§ 4 contains I.

W\ hien one of the Coefficientsis 10,
10¢, 1000. You need no Inftrument
for Multiplication in Integers, for this
is done merely by adding the Cyphers
to the right band of the other Cocfhici-
ent.

Thus, ro« 64 15640, and 10064

; i 6 400, é‘t‘.

But when the Coeffictents areall, or

many of thein, fignifying Figures, {ot
- theleffer Number undet the greater,

thue
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thus,

986542
N 77 o578  Multiplier.
63892336
55905794
399327 10
71878878

7649561§57

Having Re&ified the Rotule (with
the Pen in your Right Hand ready to
VVrite, anc? your Left Hand at theRo-

6 Prodit.

iu'q, to turn the Moweable as fhall be |

neceflary » becaufe 8 is the laft Tigure

aleplier, you mult look for }
of the Multiplher, Y o, |

8 x everv Figure of the
one after angther,begin ning at the laft,
but you muft not regard the Produdts
on the Fixt, but only upon the Move-
able ( nameing allways the Tens of
the Product, firft, 252 (ingle Figures
putting that Figureon the Moveable 1m-
mcdiafly to the Stop, and then the U-

nites, fetting them downon the I;‘al?‘ckr
shus, ’ 3

r
ke
I
I

NE .
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1 ( .
4 ' ¥irft, 1 look for 8> 2. and againft

Mudiiplicand, il - for which caufe {fet o1 on the Moze-~

that, on theMowveable, 1 find 1 and 6.

able to the Stop, ard 6 Twrite on the
Yaper below the Coefficient &.

Then 1 lcok fob &+ 4. and againft
that, on the Mozvcalle, 1find 3and 3.

For which caufe 1 turn c3 totheStop,

and write down 3 ‘on my Payer.

Then 1look for 8 x 5. againft which
{ find 4and 3. here 1 put 4to the flop,
and 3 again to the Paper.

Thence at 8 x 6. 1find o5 for the
Stop, and 2 for the Paper.

And 8« 9. 1 find oy for the Stop, &
7 for the Paper. |

And laftly, at 8« 7. 1find 63, all

" for the Parer, becaufe it is the laft

Produdt.
After which, I Rectify again.
WNow, as I have gcne over all the

Yigurcs of theMuleiplicand wirh 8, the

laft Figure of the Multiplier, {o mray
you do by 7 for the fecond Proautt,
and 5 for the third,

| o fourth s

cnd g for the

- o
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fourths careiully obferving enly te

fet the firft Figure, or that next the

right hand of every particular Produdt,

under that Figure of the Multiplier,by

which it is produced : thele particulae |,
Produﬂ' s fummcd up do yeeld the to- r

tal Produd&,

I (hall fubjoyn snother Example, |

and fo end with Mulsiplication.

94587
307900
85128300
662109
283761

29123337300

———

In this laft Example the two Cyphers | |
of the Multiplier are fet to the right
of the Unites ot the Multiplicand,and ||
ying by 9. 1 fet the two

then multipl
C.yphers behind th
what was but o times before,

e ]

. mow become 900 ti
cand.

e Product; and {o,
does

mes the Maultiplie
Xon!

{*]

i
R
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Yeou fee 2lfo the Unires of the Pro-
du&t made by 7, iet under ; of the
Multiplier, and the Unites of that
made by 3, under 3 of the Multipli-
er, all the ret duely obferving Rank
and File.

1 To conclude this Chapter, and make
f You prempt in finding your Coeffici-
lents: Obferve, that all the Products
ofanyCoefficients are contain’d with-
4in Ten Times the leaft of the tweo, (0o
11 that all the Produlls of 2 are within
‘{20, andall of 3 within 30, &

PN I I k.
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p
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c H A Po V.
Concerning Divifton.
leui/z'oh ferves to find 2 Numbes

thewing how oft the greate

of the two given Numbers contains’
the lefler,
| E The

- el B

{

SECTION 1.

t’,i




(35 )
The greater of the given Numbers, we
call the Dividend: The lefler the Divi..
for 5 and the Number demanded, or
found the Quotient,
VWhen as many Figures taken from,

the left of the Dividend s as there are
Tigures in the Divifor, are equivalent |
' to the Divifor, or better than 1t 3
ihen we et a Point over the laft |
of thefe, to Determin: the firft parti- !

cular Dividend, which for Brevity, I
{l:all call the firft Dividual.

But if asmany taken,from the left of
the Dividend, be lefs than the Divifor,
the Point muft ftand over the next Sub-

fequent Figure ofthe Dividend, for De- |

termining the firft Dividual,

Having Determined your Dididual, |
you muft refer the firft of the Divifor, |

(when they are equall in Number of
places) to the firft of your Dividnal;
put if they are unequall to the firft two
of the Dividnal, and fo forward, the
fecond, third and fourthFigures of the
Divifor to the Subiequent Figures of

' your

37
your Dividnal-asthey ly inOrder y So
thae in [ubdudion, where yon begin
ar thalaft of the Divifor, you maft re-
for, or Sublralf the Produt of it, from

the lat of the Dividul.

The Rewainder of the ik Dividual
with the next tollowiny Figure of the
Dividend Yeilds you a 2d. Divi-
dital, |

Sy Snon as you have Determined
your firlt Dividual, you prefently un-
der{tand, how many Figures you are

to have in the Quotient 5 to, wit, one’

for the Point, or firft Dividuals and
one for every [ubfequent TFigure of the
Dividend. | |

Wherefore, if the 2d, 3d, or any
other Dividual fhould happen to be

Jefs than the Diwifors you muft put a

Cypher in the Quotient for that Divi.
dual 5 Aundfo (as if 1t were but @ new
Rernainder ) bring down anotherFigure
from the Dividend 5 to wit, the next
following for anew Dividual.

LN
S

o - »
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1 tall firft fhew you hew to Divide

by one Figure, and then by two, and

after that by as many as you pleale.
In Diviffor by any one Figure, you

have nothing to do, but to bring the’

Dividual on the Meveable to the firft
Cel/that occurres, in which theDivifor
is 2 Coeflicient; the other Coeflicient
in the fame Ce/, is the Quetient, and

i that (having firft drawn a Line below

the Dividend.) You muft fet down un-
der the 1aft Figure of your Dividuals

~ anA the Figure, at the Stop on the Mo-

peable, you muft fet over the fame

" 1aft Figureof the Dividual, for a Re-

-+ mainder.
" wery time before you apply to the next

And fo proceed Reflifying e-

Dividual.
Example. |
74C4)0 o
Divifor, 9 ) 88554331 Dividend.
T 350480} Retiens

$lere you fec, that 8 (the foremoft

Figure |

W e oot Bt et

‘Leing

( 39 )
Figure of the Dividend,) being lefs than
9, the Divifer; the Point, tor Detcr-
gnining the tivft Dividwal ftards over
the {vcond fiigure of the Devidend : So
that my firft Dividual is 88 : VWhich
thus Determined, I anderfland
shat I am to have in myQuotient 7 Fi-

. gures 5 to Wit one for the firs} Dividual,

and oxe for every Subfequent Figure of
the Dividend.

Thefe thingsconfidered, and the Re-
sula ReQtified, 1 bring the firft Divi-
dual, 88. on the Mowveable, to the firft
Cellshat occurres on thekFixz,in which
9 is a Cocflicient 5 and Lecaufe theo-
ther Coeflicient 1n the fare Ce// 1593
I fet that down uinder 8, the laft Fi-
gure of my Dividual; and, having 7
on the Moveable at the Stop, 1 fet 7 o-
ver the {ame laft Figure of iny Divie
dual for a Remainder 35 then 1 Redtifite.

Now the tirft Remainder and next
SwbfeguentFigure being 761bring 76 to
the firftgCocflicient,&there I find 8 for
wy Quotient, and 4 at the Crep for

my

|
[}

h
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my Remainder 5 thele ] fet downasbe:
fore, the one under the other, ovef
the 1att Tigure of the 2d. Dividual,and
then Reitre.

The 3d. Dividual being 45, and
having without any
g, directlieagainftit, ] 'ind § tor iy
Quotient, and o for my Renairder.

So that the 4th Iividual teccmes
o4. which Leing lefs than ¢ 5 1 fet ©
inmy Quolicut and then

The 4 fiill Ren.aining with the next
Subfequent Tigure of my Dividend,
making 43 5 1bring 43 on the Mowve-
<ble to the firft g Coeflictent, and there
finding 4 for my Quoticnt, and 7 at
the Srop for imy Remainder.

Having fet down thefe and Redrified,
1 find my 11ext_.1)z'vid:ml72,-aga'mf’c a
Cell. of 9,in which 1have 8 formy Qute-

tient, and ofor my Remainder,
So that my left Dividual beibg on-
ticor, which is lefs thanmy Diwifor 1
et nought i my Lwolicnts and 1 the
the lage Deimainder, Dctover 9 the i

(Ll’;/()}‘ .

Motion a Celi of

( 4
vifor at the end of the Quotient, witha
fitle Line betwixt themtor a Eracfion.

Thus -

9

IfanyDiwnifor confift only ofone fig-
ni?ingFigutc 8Cyphers, you muft Di.
vide cnly by the fignifyng Figure, &
from the Quotientcutoftas manyTigures
towards the right-Hand, as there are
Cypbers in the Diwvifor, obierving,
that if the fignitying Figure be only
an Unite, You have no ule for theRo-
tula, or any other Inftruments but
meerly to write down the Dividend
below theLine in theQuoticst 5 8 then
cut off from ic conform to the Number
of your Cyphers. Example firft s

Divifor 1000.) 976583 Dividend.

_ o 976,583 Quoatient.
In this Example, you fee the Figures
in the Duotient are the fame with thofe
in the Dividend, becanle the {ignity-
ing, Figure ot the Divifor is but an U-
nite. But becaufe there are three Cy-

phers ta the Right of the Diwvifer,
r have
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have cut off three Figures from the ) 43 |
Quokient, where you fee | M:nsfhare would come to 598/:5.3 .0

Right of the
that (" as your Dividual Point Inti-

mates) You have only three Integers
in your Quotient, namely thofetothe
left-Hand, and the Remainder is a De- |
¢imal Fraltion 5 or if you will, the |

Numerator of a common Fration,
whole Denominator is the Divifor;

thus: 83
D e _
- 7617
Example 2d. 800) 478452
‘ 59819

In this Example, I firft Divide asif
myDiwvifor were only 8, {o that 1 have
s Figuresin the Quotient, jultas if
the Dividual Peint had ftood over 7,
the Second of the Dividend: Butbe-
caulec of the two Cyphersin the Divifor,
1 cut off twe from the Right of th_c
Buotient, and fo 1 underftand, thatif
300 Men had to receive, or pay out e-

qualic amongft them 478552 /ib. cach
| Mans

I
|
.t

j
|
1

|
:

- £

(
9 d. and about an half Penay.

Section 2d. Shewing how to Divide
by two Signifying Figures
FIRST METHOD,

In this and all Operations, where
the Divifor confifts of more fignity-
ing Figures thanone, You muft fet
the @wotient to the Right of the Divi-
dend, and the Remainder under the
feverall Refpective Figures of every
Dividual.

Obferve in all Subdu&tions, that if
the Remainder be either equall to, or
greater than the Dividwal you have
taken the Qwotient too little, or not
fet down your Figures right,

When you are to Divide by any

. two fignifying Figures, having firft de-
. termined your firftDividual, & Relti-

fied, look for yourDivifor on the Fixt,
& at that,put in a littlePeg to mark it.

Then with your other Peg or ftile,
bring up that Point of the Moveable
~F 2
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which isagainft the ftanding Peg in
the Fixt, once, twice, thrice,
till the Number againft the Peg, with

regard to the Palure, exceed theDivi-|

dral, minding only how many times

you hu e brought up that Point, and |

thele tinies are the Quotient 5 8 where-
ever

betwixt the Stop and the Point, a-

gainft the Peg in the Fixt) there you|

have the Remainder on the Fixs.

As allo you muft remember, that|
when ever the Number on the Move-|
able apainft thePegin the Fixe, is lefls|

than thaton the Fixt, that then you
are to efteem your hundreds, one more
than that Figure is, at which thePalsse
Points 3 becaufe if you fhould bring

~ up thatNumber to the Stop 3 the Palunj

would certainly caft another hundred:

Nay, co on the Moveable, 1s always tof

be reputed 100, when it is not precile-
ly attheStops and fo youmay Tudge
of cvery other Number on the Mo'zzc[-
: . e

e |

vou find the Dividwal on thef
Mowveable,(which is cither at theSrapor|”

1
:
;
t

.

C 45 )
able; when it frands againft a greater
on the Fixt,

Txanple.

Divifor, Dividend, Quoticnt.

15) 75986 (50055
093 '
86
Tt Remainder,

Having fet myDividual pomnt, 1 un-
derftand that Iam tohave 4 Figuresin
iy (Qneticnt. ,

I put in 2 Peg at 1§ on the Fixs
for my Divifor and (theMoveable and
Palme being tick reSityed) 1bring up
conftantly that Poins of the Moveabler
which is Dire8ly againft this Divifor 5
{aying once, twice, thrice, and {o for-
ward till, at 5 times, I tind theNum-
ber againft my Diwifor exceed my
Dividual, andthen I putin 5 in my
Quotient : After which, beginning at
the Stap, I fearch betwixt 1t,8& myDi-
vifor-Peg, for my Dividual 75, and [
find it juftat the Stop: and again(t 1t
on the Fixt, finding a Cypber for

my

2
7
Y
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my Remainder 3 I underftand thot g
times 15 is juft 75. and thetefore T

fet down o under s, the laft Figure of
my Dividual, andto it [ bring down
9 the next {ubfequent Figure of my

Diwviderd, for the fecond Dividual,

Now becaule this ad. Dividual is
lels chan the Divifor, Iput o in my
Luoticnt 5 and to the 2d. Dividual as
a mere Remainder, I bring dewn
the next Figure of the Dividend, to
wit 8, andfo I have ¢8 for a. third
Dividual.

Now you may either Reltify, and
begin de Nowve for 98, as you did for
75: Or, becaule this Dividual is grea-
ter than the laft, to wit 75, you may
proceed : Bringing wup-the Divifor
once more, and faying 6 times 5 {o
have you 6 for your Quotient. And
again® 98 on the Moweable, you have
8 on the Fixt for your Remainder.

Wheu you havefet down 8 on the
Paper under 8, the laft Figure of the
third Dividual 5 you bring down to

it,

d L
il s - S WY,

‘
‘
t

|
|

|

it 6.the lafy F Sguli{)f t?lc'Dividé;r(l,fo
have you 86, for s new Dividual, and
having Reltified 5 you find the Quo-
tient 5, and the Remainder 11, atter
the fame manner as youdid the tirft,
It atter this manner, youDivide the
Sumra of your Pennies in Addition
by 12, and that of your fillings, by
20,you will reduce the firfy to fillings,
and the {econd to Pounds, in the
Quotients 5 and the remainders are
penriies, or fhillings, according to the
Nature of the Summs Divided : The

- fame may be faid of every other Spe-
i cles, ifit be Divided by its Proper De-

v NOMIrzalor.

SECOND METHOD.

I fhall here likeways {hew you how -

todo thefame by the Tables of com-

mon Divifors on the middle of the Ro.
. tufas wiich Method will likewaysbe -
- fometimes very ufefull in long Di.i-

Jrons, citherby two, or more Figures.
Suppofe then that the Summ of your
Peinies were 798. You muft in redu-
cng

it -4
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i h t %'Iﬁg )i)' ide them by ij C 49 ) |
cing them to fnziizngs, 107 ¢ e \ 77 o :
12, becaule 1> 15 the Dcrzomiﬁatoa of | Zgg gez?n'llslsx c’ ?:{? ?:‘Feiu(foigﬂ””’éfgs ’.f{

' hereforé havi {et them §: o n under ?
pernnies, wherc oré naving 1ic pennics, nd the firft to carric to your

2N

down as in the Margine, | fhillin y
; 12) 798(66 & Marked your firft Dz- Af&r' he fanie 1 L ?‘
3 78 vidual Youmutt look for fhill; ter the lame mannet you reduce
i &= Dividual 79 in that | illings to pounds, by the Table, which
'tl ! . your Lsvzcid f7?t‘?qt L 1 begins with 20: and Weights & M
bl l” p - , o : Cd~
] Table, whole Lyrit INum {fures by the Tables of 16, 4, and 28,

o Deris 12, & if you can not find 79, you
J\ 4 muft take that which 1s nextto 1t but
lefs; and that you will find tobe 72, a-

~ according to theit {everalDetinminators
. You may likewaysin lofig "Divifi- g
~ons, o prevent many turnings of the '

W

pli . . , i
W oainft w hich you have 6 for your o~ ‘ ent mar (| t ¢h
i}i;’ﬁ tiemt 5 as you find in the Columne ﬁﬁﬁ{l"].ttonfc Fetch fet.__dOWﬁ theNine
h on the Left ot the Tables, under the :DiVi(lp 1 Sbo a}t:_y ;VEO Figures, and {o
I Letter N.That 6 you put in your&ue- |- ¢ asby the Yable,

il pient s and then Subfiraliing 72, the Ta- e )
Thus, | ‘g) 796857(41939
.3 36 !

i?;ft bular Numker, trom 79, theDividnal,
.’;:’ you fet down the 7 that remains un- _ 36 .
. der the 9 of the Dividnal. Andthen [ ~ - 57. 178 L
[t bringing, down 8, the next of the Di- | - 76 75 e
8 vidend, to 7 the Remainder, you have 95 187 \
| 28 for the zd. Dividnal; the next to | AL 16 |
W which in the Tableis 72, which gives | | 133 |
another 6#h. Figure for your Quotient, |- 152 |
i and 6 for your Re mainder 3 So thatin 171X $

Vo | e E R ¥
o 798 | W This lefon Lputay to the A




i (.50 ) .
g Stop, and thenagamnft 19 onthie Fixi;

51°) I

fearch in 1t, for the neareft Numkber te

INIR Y

‘:)

I have 38 on the Moverble, and a-
gainft 38 on the Fixt, 1 have 57 on |-
Thefe I {fet down, and

the Mowveable. A
proceed, {eeking 57 on the Fixt 1 find
26 on the Moveable, and at«76 on the
Fixt, 1 find 95 on theMoveable 5 then
1 fett  down 76, and 935, alfof find
at 95 on the Fixt, 140n the Mowea-
ble, and at 14 on theFixt,lfind 33 on
‘the Moveable, and at 33 onthe Fixt]
find 52, thefelikeways I {et down &
theil in ‘the Laf place ats2: on the
‘Fixt I tind 71 on the Moveable, which
having {et down, Idiftinguith my nine
Numbers into threes by two Lines.
Now becaufe my 6¢th. Number is Tels
than my fifth 5 I undetftand by that,
Yhat here I muft' add one hundred,
which hundred continues invariable
till the Unites and Tens, of 2 following

Number grow lefs than thole of a pre- |
ceeding, 8 them J muft add one more |

to the hundreds,
Having thus made my Table |

fearch |; .~ . | ; i";‘

79 5 my firlt dividual, and finding
76, The fourthNumber 1fet 4 in-my
Duotient 5 and {ubfira@ing the Tabular
Number 76,from 791{et down the Re.
maincler 3under the 9, of my dividual,

To this bringing down 6,1 have 36
for my fecond dividual 5 for which
lookihig in theTablel find 19, the ncar<
eft, which being thefirft number, ! fet
1, 1N my @uotient sand taking 19 from
26, 1 {et down 17 the Remainder un-
der 36, then bringing down 8 of the
dividend to 175 1 have v78 formy
next dividual 3 the mext to which 1n
the Yable 1s. 177 , which becaufe

it is the gth Number, 1 put 9 in

my Quotient, and the Remainder 7, I
{et under 8, and fo proceeding after the
{ame manner with the two fubfequent
Figuresof the dividend ;5 I find my
Quotient to be 41939, & my Remain-
der to be 10. |
After

G 3




making your lictle Table, You may
Examin the cxatnes of the Tables
of common Divifors, and fo under-
ftand, whether upon Occafion you
may truft them or not.

(52)
After the Method here, plopofcd for

Secfion :;cl Shewing how to Di-
vide by any Number of Fi-
gures whatfocvcx.

In this part, havmg furﬂ:Detcrmmcd
the firtDividual obferve whether the
divifer and dividual be equall in Nume.
ber of places. For if they are equall,
you mu(l: Refer, or Compare, the firtt

‘two of the Divifor to the firft two of

theDividnal : Butif the Dividual have
oue Figure more than the Divifor; you
muft refer the tirft twoof the Divifor
to the firft three of theDividral.

Then veu muft (Ceitherby the firfk

“orad. Meéthod, of Dividing by two Fi-

gures ) Find out how oft the foremoft
two Figures of the Diwvifor iscontained
in the Refpe&ive Figures of the Divi-

- [

{53 )

dnal, (whethcr the foremoft two or
thrcc,) And having found your Que-
tieni, youmutt fet 1c. “under- the Drw/br
(at convenient diftance before the fol-
lowing Produt) with the figne of Mul-
tiplication ("to wit, x,) after it, and af-
ter that the Letter 4, aud after that
the fipne of equalitie to wit (== ) for
mnftance, fuppofe the Figure found for
the @uotient were 7, you mult under
the Divifor,as you {eein che l"ollowmg
Example, Sct.it down Thus, (7 xd =)

which {ignifies that 7 times the Djvi-
for 1s juftequal! to theNumber that fol-
lowes he (igne ofequalitie: This done,
Multiplie the Divifor by the Plszure
found, and (et the Unites of the Pro-
ductunder rhe 12t Fioure of the Divi-
dusl, and the reft in Order.,

If this Produ& do not exceed the
dividual, then you are {ure that the
Figure fonund is the true Quotient Fi-
gure, for which caule you mu& write it
in the @notient, and then having Sub.
frrated tl the Produ& from the dividnals

yotr
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you muft bring down the next Sabie-
quent Figure of the Dividend to the
Right of the Remainder, {o have you a
Second Dividnal.

But if the Produ fhould happen to
be greater than the Dividual (which
will fometimes fall out) do notExpunge
it 5 (for it may be after wards ulefull dbut
abate an Unite from the Coeflicient all-
readie found 3 fo have youthe true 2uo-
sicnt, by which when you have found
it, Multiply the Divifor, 8 Subftract
thislaft Product from the Dividual; 8&
Proceed conform to the Direttions all.
readie given. This is the far fhorteft
Mecrhod ofany 1 know for finding the
trueFigure for theQuotient;8cdoes abun-
dantly compenfe the littleTroubleaMan
is at in making fometimestwo I? rodults,
by {reetng 2 Man from all that tedious
Clian of thought, by which he 1s Ob-
liged to compare everie {everall Figure
of his-Divifor, with the Refpective Fi-
suresof his Dividnal, efpeciallie,when
they confift of many Figures. Onlie
when you fee the firft Remainder, or

T ¢ 55 )

the Difference betwixt your Tabulag
Number, and the Refpedtive Figures
of the Dividual) palpablie too little to
make the next Subfequent Figure of the
Dividual equall, or anfwer as ma-
ny times the third of the Divifor, you
1113;11;- abatlfl: and_Unitc from the Quotient
Frgure, allreadie found b

your firft Prodycs. dbefore youmake

EXAMPLE.:

15 98 .) - 76204 p 8

g0 4 d= .2392475 (476
LAS  3d.Dividia2284

60 7xd= 11186

75 - ;d Divid’- 16587

i T Y}

105 . 4rlez"vz‘d'--° 13995

120 9*d= 14382
135 8- d= x2784
Laft Remainder X211

In this Example, becaufe the Divi-
Jor and firft Diwidual, have anequall
Num




P— -

6 )
Number of Places, Slﬂz‘cfcr 15 the firfk
two ot the Divifor, to 76 thefirfttwo
of the Dividual : And then by the Ko-
tnla, or litile Table made by the help ?—f
the Rorule, 1hndg*ys5,0r 75107068
But then the Remainder, which'is’ but
1, makes the third Figure of the div;-
elual but 12, which being lefs than 5x9
(the third Figure of the Divifer, ;1 abate
an Unite from the firft Quetient, & {o
take it only 4 times; then 1 Multiplie
the Divifor by 4 and difpofling thePro-
du duly under the Dividual 5 1 Sub-
firaét the Produlf trom the Dz'foidufd., &
to the Right of the Remainder, 1bring
down the next Subfequent Figure of the
Dividend 5 {o havel a fecond Divi.
dnal, Now the Divifor having but 4
Figures, and thé fecond Dividual 5,1
refer the firft two of the Divifor to the
fir{t 3 of the Dividual, to wit, to 122.
WWhercfore fearching the little Table

tor 12231 find 120, the neareft to i_t,
which would yield me 8 for my Qwoti-
eit, but the

tourth

Lo O

emainder 2, makes the |

57
fourth Figure o(f the Dividual, only 28
svhichismuch les than 8. 9 the third
Figure of the Divifor, wherelore I con-
tent my {elt with 7 for the trueQuoticnt
and proceed as before.

In the third Drvidual, 1 find by the
foremoft z figurcs 1cg that I may have
7 times 1 5(the foremoft two oi the Di-
vifer)in that part cf theDividual, but
looking back on 7 dunderthe 2d Di-
vidual § find, That that Produdt exceeds
the 3dDividwnal, for which caufe I take
6 inftead of 7 for my true Quoticnt.

Iu tbe 4th Dividual, 1 have fhewed
you how to do, in cafe you fhould
chance to take your @woties+ an Unite
kigger than it ought to be: For finding
9*d greater than the Dividial, I Subfti<
tute 8+ under it, & Subftrading that
from the Diwvidualy 1 have 1211 {or
my laft Remainder. ‘ ,

I have now gone tlirough the 4 coiir-
mon Rules, and if what £ have faid hé
well underftood, a Mart may propofe
25 many Examples as he pleafeth, and

k perlorm

e, 4

X
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perform them with the like eafe : And
1 am confident, that a Miu of a very
ordinarie Capacity may learn what
concernes Addition and Subsfralion of
all forts or Species: Multiplication in
Integerss And Diviffon by one or two
Figures in the {pacc ofone Hour, or at
noft of one Hour and a half, {o that he
hath remaining two houres and a half,
for accomplifbing this laft leflon of Di-
ai-on by more Figures, which I doubt
not but he will be able to do in thorter
{pace, fothat conform to what 1 under-
take, the Scholar learnes the 4 Com-
Rules in the {pace of 4 Houres.

But before [ leave this,& to {hewyou
how Corpioully uleful the Inftrument
is, 1 will {et you aMethod of Dividing
by many Yigures, in which you may
¢ without Table or fetting down a Pro-
du& ) come both at your Quotient and
Remainder, after the {ame manner as
you ought to do, 1f you were Divid-
ing by the Pen.

To this purpofe youmay provide y?uﬁ‘_
<1

{felfat firft with a Label of
Carc or Paper, writting on
the right edge of it, the
Figures beginning ato,1,2,
and ending at g9, This we
call rhe Labell of prefixes
as you have 1t in the |
Margine.

PREFIXES
NN WA W N wC

Now' fuppole the fol-
lowing Example were pro-
x_alofcd, having firft rectified
the Rotula,8 with a Point determin
the firlt Dividual proceed afrer lthci(:
manner.,

1986 (15036948} 7571
I1349
14194
_ 02928
0942 "
Firft I bring v, the foremoft two of

the fix® Dsividual on the Moveable,(with - ';
H 2 5

e w’
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S (6o) , . ( 6x
¢ alittle Pegto fray there till I have found der being greater than the Qutotient) 2
" my Quotient,) to the firft Cell, in which will ferve for all

the following Fipurcs

1 (The toremoft Figure of my Divifor) and (o fput 7 in iy Do

: | 0 the Drosfor,
i 1sa Coefhictent, and there I havein the

tzent, then lavine afide vour Label 1ill
o lame Cell, o for a Qustient, and at the You come to {eek 2 new Figure £r the
o Stop, b fora Peefix 3 wherefore | lay 6on

Quotient.  You muft in the Subdudti-
the Label of Prefixesover 15, and To (o) onobierve totgke 7 timesevery Figure
the third of my Dividual, becomes 6o » of the Diwvifor; beoinning ar the laft
Now beeaule o sy Duoticnt, and 9 1s from the re(petive Figures of the Divi-
affo the 2d. Figure of my Divifor, I dual, tharisto fay thelaft from thelaft,
look for 9 x9 on theFixt, and finding it and the laft fave one, from the laft fave
exceeds 6o the 24 : Number of my 1. .one, and fo forward til} you take 7, the
widual. 1 thevefore fhift the Point with toremott of the Divifor, from the fore.
the Peg 1n it forward, to the next Cell of

— 5
e - o

‘ moft oneor two Figures of the Djpj.
(1) and there having 8 for iy Quotient, dual, according as they fall out to be
. .and 7 for a Prefix, I alter my prefix to one or two. Thus, I firftretify, and
| 7,and thenconfider, whether this Quo-~ take out the Pep, & becaufle I muft take
. tiemt 8 * g the 24, Figure of thaDiwifor,

.

76t the Divifor from 6 of the Divi-
al, I with mv Pegy bring up 7«6 on the
Mow:ableto the Step, and fearching for
a Nuutber on the Moveqble, havine 6 (I

exceeds 7o,the relpective number of the
| Drwidual, &becaule 89is greater than
. 7o ] thift my ftandingPeg once more to
- thenextCel) of ("1 )& there having 7 for niies 3 I iind che firft thae 6-curres o be
a Quotient, and 8 at the Stop fora Pre-

| ! A6 by which underftand, thae Lam to
H bx 5 Yam confident, (that the Ren‘lalg— Carry 4 to wit, the tensof 46, & becau(e

L have 4 onthe Fixt, againft 46 on the
~ Mo

R
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Moveable, ITunderftand, that 1 muft (¢t
down 4 as a Remainder under 6 the laft
Figure of my Dividual, and fo turning
back the Rotela till 4 on tlie Moveable
appear againft (0,) at the Stop 5.1 there-
atter write down 4 below the 6 of my
Firfy Dividual.
Then 1 brivg up to theStop,that Poins
of the Mowvcable, which is Direltly a-
gainft 7«8 of my Divifor, and lcoking
as before for 5 Unites 1 finde 6 tens to,
carry, and 3 on the Fixt to fet down,
thefe carried, and fetdown as becomes
I next Lring up 7*9of my Divifor, &
at Co ) Uniteson the Moveable, I'have to
carrie 7 tens, and on the Fixt (1) to
fet down under (o) of my Dividual, of
theie the 7 carried, and the (1) fet
down.
M the Tt place I bring up 71 of

t5v Divifor, to the Stop, and on the Fiat

i Vave v (againft 15 the toremoft two
o' ihe Dividya') for my Remainder,
winn 1, JHerurder s,thelinites of the
md fo having finithed the grfz:’

u

I

. (63

Subduction, 1 rectify and tring down
g9 ot the Dividend, to the right of the
@irit Remainder, for a fecond Dividual,

1f you comprehend what | have faid
on the firft, youmay eafily, and alter the
fame manner go through with the o-
ther thereDividuals, and fo performthe
whole bufinefs your feif.

If the Praditioncer curionfly obferve
the {everall Operationes by the Rotula,
he will difcover them to be fo Natural,
that with a carrelull Practice, he may
coime to fuch a Habitaswill render him
capable to do his bufinefs with the Fen
when he wantshis Rotw/z, Tho' Imuft
confefs 3 That the ableit Mafters are
not capable without it,to do any confi-
derable bufinefs with that difpach, Cer-
tainty and Exallnes, and with fo little
Trouble to the Heads asby the help of
the Rotule, they may perform with
the greateft eale,

If any difticuity Occur, in what hath
been hitherto delivered, fuch as have
the Opportunity , fhall ot ‘want

what
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Moveable, ITunderftand, that 1 muft (¢t
down 4 as a Remainder under 6 the lafk
Figure of my Dividual, and fo turning
back the Rotula till 4 on the Moveable
appear againft (o)) at the Stop 5.1 there-
atter write down 4 below the 6 of my
Firtt Dividual, |

Then Ibriug up to theStop,that Poins
of the Mowveable, which is Direftly a-
gainft 7«8 of my Divifor, and lcoking
as before for g Unites 1 finde 6 tens to,
carry, and 3 on the Fixt to fet down,
thefe carried, and fetdown as becomes
I next bring up 7*9of my Divifor, &
at Co ) Uniteson the Moveable, T have to
carrie 7 tens, and on the Fixt (‘1) to
fet down under (o) of my Dividual, of
theie the 7 carried, and the (1) fet
down,

T the It place I bring up 7*1 of

1,y Divifor, to the Stop, and on the Fiat
i bsva o (againft v 5 the foremoft two
¢* e Dividya') for my Remainder,
wini, 1, et urder s,thelnites of the
vy ud fo having finithed the fgrllt)

' u

|

, (63 )
Subdu&tion, 1 rectity and btring down
g9 of the Dividend, to the right of the
@rit Remainder, for a {fecond Dividual,

If you comprehend what I have faid
on the firft, youmay eafily, and a(ter the
fame manner go through with the o-
ther thereDividuals, and fo yerformthe
whole bufinefs your felf.

If the Praditioner curiounfly obferve
the {everall Operationes by the Rotula,
he will difcover them to Le {o Natural,
that with a carrefull Pradtice, he may
come to fuch a Habitas will render him
capable to do his bufinefs with the Fen
when he wantshis Rotw/z, Tho' Imuft
confels 3 That the ableft Mafters are
not capadle without it,to do any confi-

derable bufinefs with that difpach, Cer-

tainty and Exa&tnes, and with fo little
Trouble to the Heads asby the help of

the Rotula, they may perform with
the greateft eale.

If any difficulty Occur, in what hath
been hitherto delivered, fuch as have

the Opportunity , fhall 5ot ‘want
what

R —————————
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what help I can afford thenr.  But be-
caule in what followeth,aPrevious know
ledge in Decizval Fractions, is luppoleds
1f fuch as want that find any diffi~
culty, they muft be at the paines, or ufe
a Mafter, as they find moft convenient,
for the attainment of that knowledge
before they make any further or Conw
fiderable Progrefs. S

CHAP. VI. .
Concerning COMPLEX NUMBERS.

Call thofc Numrlers Comsplex; that con-
fit of Intigers and Frattions, or
{mall Denominations, {uch as Zib. fh.d.
or Stones lib. of Weight and Quces,
Chalders, Bolls and Pecks, &c. RElnes,
Half guarters, or Eight parts, &c.
ifinftead ot thefe Fractions, or De-
gominations, you annex the Decimal to

- the right of the proper Integer diftine
M guiflua

1 .

C 65 )

' Multiplie or Divide,asif the wholeNum.-

| n ber reprefented by all them Figures weré

. an Integér. In adding Decimals, You
' muft gake care that thofe Figures nege
i the Decimal Line make one Columne, 8
+ thereft-in order. Thuswerel to Joyn
? the Décimal of g

. which is\35 to the
Decimal of 9 d. which 15 0375 ITmufk
 frate them Thus E oy
- . ds :
S \cc V>
- -And (o theDecimal of 7/h.9d.is 3875

. Obferve that the Decimals for Pence
cand  Farthings, where the 1af 'Fi-
gure 15 3 or g as allo thofe for third
- parts or fixth parts (whofe lafFigutes
| are likeways ; or g) are all Infinices 3
4’ Yhus the Decimal 6f one d.is cofisthe
' alt Fignre of which' disy -be > reiterar=

o ed, indufinitum, or 2sofé asthe Rules of
Operation do require; for which 1 refer
youto my Cowmpenclious, but compleat

gumfhing betwixt them with this mari -
| () called a Deciral Line, you may
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fyttem .of Decimal Arithmetick : But
leaft that fhould not come to your hands
I thall here fubjoyn a few Rules.

Fult you muft not limit Infinites

fhort of Decimral thirds.

2ly You muft pot limit infinites un-
lefs they contain one of the Reiterated
Figures 5 Thus becaufe the Decimal of
4 d.is P1660s &ve. | may wupon occa-
fion {atisty my felf with organd 8 4.
being 0333341 cann’t fatisfy my felf with
stut 035 a8 alfo the Decimal for one

perny Leingico416666 &re. 1 can fatisfy |

iy felf with no Jels than (00416

yal} Infinites, in Additior?ind Su.bﬂm-
&ion, muft exceed the longeft finite at
leaft by oneStep towards the rightHand,
thus, were 1 toJoyn one penny

vz, . @94_[ Y
To three farthings viz, 003125
‘The Summ would be 0072914

In whicl you-may. obferve, that I have }
Reiterated the laft Figure of the Decie |

mal forone d. twice.

aly

(67 )
ily. Infinitesmuft in Addition & Sub
flraiiton, be equallinNumber of placess

. Thus were I to fet down a Decimal for

A7 d. tho’ o145 might ferve for 4d. yee

- becaufethe decimal ot 5— 4, is (002084
The decimal of 4 d, is 016666

So that the decimal of 018750
4% d.1s001875 throwing away the Cy-
pher after the Decimal, as a thing of no
value. | -
Lattly, TheSumm, difference and Pro-
duéf of infinites is infinite, unlefs the_-fy
end in a Cypler,
W herefore the Sunmm, Difference ard
Produét of the laft Columne or Figure
of an Infinite, muft be reckoned an the
Segment within the Peg Folesct theA'-
weable, and not on the v hole Cisele w1t~
out 5 Thus in the laft Exarr ple vou fee
that 6 & %, which make g on the * ~ole
Civele, make 10 on the Segnresnt= &2 there-
fore 1 {et, o,7nd carrie one : Put in all
the reft of theFigures,I regard the whole
Cirele, but notthe “eoment 5 thePerfen,
of which s manifeft from the 15/. Ckap-
ter of my Decimal Syftene.

LYY b-
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i, InCatting of yourDecisals alter Ope-

" 69 ) P
m,roo,tooo,d"c(. Isdone meerly by fuife ,%f
ingthe DecimalLire of theMultiplicand, @
fomany Stepsnearer theRight,as thereare
Cyphers 10 the Multiplier 5 only if the
A/llultzplicaml be Infinite you muft Ret-
terate the laft Vigure., Thus were it -
Demanded; How ‘much would pay
100000 Men, to give them 3 Farthings
2 Piece ? Now the Docimal of 3 Far-
things 15003125, and becaufe there are
five Cyphers  inthe Multiplier the An-
fwerisoo312.5 So that 312 /ib. Yo b, will
juft pay 100000 Mcn at 3 Far things per
Plcce 5 here you have no Reiteration,be-

4

i ration, you muft oblerve, |
Bk that che Decimal of the Summ,
or difference, muft in Number of places,
be equall to the longeft Decimal of the
Items. |
© Secondly, That In Muliiplication the
Decimal of the Produsf, muft be equall,
jn Number of places, to thofe of botk
Cocfficients. ‘

Thirdly, That inDivifron the Decizal
of the Dividend alone,muft equall thofe
of the RiviforS Quoticnt both together.

Fourthly, All Numbers, either A&tu-

ally have a Decimal annexed to them,
or muft be {uppofed to have as many
Decimal Cyphers as may be neceffary, nay
Tinit Decivzals themielves, muft {fome-
times be {uppofed to haveCyphers tollow-

‘ing them; and on the other Hand In-

tegers, muft be fuppofed to have gypber;
to the lett : Tor thefe Additional Cyphers
do neither increafe, nor diminifh the
true value of any Number.

Multiplicationby fuch purcNumbcrs as |
L SRRRE ' 10

!

caule the Decimral 1s (inite,

But at 4 d. per Piece, the Decimal of

which is an Infinite, to wit, o014 You
muft Reiterate the Iaft Figure, and then

you’fl find the Anfwer for ten Men to

beopp6d Thatis 3 fh. 4 d. Butfor 100
o165 That s 1 libag
1000, OVO6CE. ide® 36 lib. 13/h. 4 d

’
L]

for 1cco0,01666¢¢ ideft166 libx3flad,
after the fame manner you may by thede- ! -
cimal Tables for pesce and fhillings,at -
onclook turne any pure Number inte =

thetr

M. 4 d. and for -
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their Proper Integers s Thus were 2000,
to be turned into Poun s, take the De-
cimal for 7 d. to wit,. 01914 & by fhift-
ing the Decimal Line one Step, you have

- the Value of 7od. to wit, 02916 which

is g . and 10 d. Rut if you fhiftit two

" Srens to the right Hand, you have the

Value of 700 d. namely 02915 which is

4. 2 Iib 18 M, 4.d. and if you fhift it 3

~ Steps, you Reduce 7000 d. to their pro-

per Pounds and hill, namely 02 91 66 that

§ 15 29 lib. 3 hill. 4 d.

I have contrived a little Pocket-Book
whereby you may with the fame eafe
cnnvert anv pure Number of the Species

1 Currentin thisKingdom,into penndScots
1% or Sterling, at one look.

You may ufethe Table of Ou»ees to

“i ¢he fame purpofe, in turning Drops t0

()ascos, Ouncesto Pounds, and Bolls to
Chalders 5 All which requires an exact
knowledoe of Decimals . Example 5 The
Decimalfor 6, Ounces or Pecks, 18375
and confequently 60 Pecks makes 3.75

that

, C71r)
¢hatis 3 Bolls, 12 Pecks, but 6oo Pecks
make 37,5 thatis 37 % Bolls& 6000 pecks
are juft 375 Bols.
In Divejorz ty 10, 100, 1000, ¢9e.

Juft contrary to Mult‘iflicatiw,ycu mufi .

remove the Decinral Line {o many Steps
nearer the left, as there are Cjplers in
your Divifor : Thus were 2016 lib. 13N
and 4. d. to be Divided amongft 10, 100
¥obo, or, 10000 Men. You muft ﬁrfé

fet down the Dividend 291666¢ and

then the feverall fhares of 10, 100,1000,

10000, 0r, 100000, will appear as tol-
loweth.

Divifor 10 201266 s 291ibaz/hgd
" Y00 291606 15 319 3 4
1000 2916 18 2 18 4
rooo0 2916 1S 0 05 10
100000 0291615 0 00 7

N I muft refer fuch as defire further Sa-
tisfaction in this particular to my Coae-

pendions, but compleat Syffess of De- -

cimals

Chap
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CHAP.VIL
Concerning the Rule of 3.
EN the Queftions of, chis Rule, thereare
allways three Numbers, either ex-

i)rcﬂg{ givenor fupofed, to (ind a Fourth.
Of the given Numbers, there are all-

i§ ways two of the famc fort, Species or
| Notion, & thefe we fhall call - Relative
% Numbers, & the other or third Num-

‘1 ber ,

which, falls under 2 different
Notion, we fhall call the fingular Num-
ber : and the fourth Number demanded
(which is allways of the lame Species,
or Notion with the (ingular Nuner)
we call the Anfwer 3 ecanic, when 1t
is found, 1t Aniwers the Queltion.
Now to fave you the trouble of two
Rules, one Dired, and another Reverfe
Y {hall lay down f{uch eafie Direltions,
as may render a Man capable 0 Anf{wer
Qpeltions of cither, without any fuch
Liftintion. - y
0

o er3)
In difcerning, the Divifer, (which 18

411 the difficulty, and which muft all-
© waysbeone cf other of theRelativeNum-

bers) you muit carefully confider,whe-

ther the Anfwer ought tO be greater,of
" Jeffer than the fingular Number

For,

1. When theAniwet ouggltto be preas
ter than the fingplar Number, then the

 Jeaft of the Relative Numbers muft be

' the Divifor.
~ aly. Butif the Anfwer ought to be
Number, then the

le(s than the fingular
greateft of the Relative
be the Divifor. .

Having difcovered the Diwvifor, fet it
down next yourLeft-Hand, and the o-
ther two, (which.we now call Coeffiei=
ents)ata convenientDiftance 5 the one,

Numbers muft

- (it matters rot ‘which ) before, the other

after[ - Jwhich we, call the figne of Pro-
portion, B

The Numbers thus dispofcd, 'Multipiy |

the Coc_ﬁz‘éicnt.r,and Divide the Produd
by the Diwifor and the Quotient, yicldx
you the Anfwers Only obferve, that

q\l\\ 2
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l?: when theDivifor (i's an Unite, there will
fd{bc no ule lor Divifion; and on the othet
% 'hand, when one of the Coefficients 15 an
& Unite there, will be no afulriplication,
i1 As allo, it oneof the Cocfficients have
b an Infinite annexed to it, be {ure to make
‘;»;!,that the -Multiplicand. - '

. .

i

1 Rrate what hath been faids

i . EXAMPLE, 1/

| Concerning the Prices of GOODS.
K F 2 Ells coft 10 L. -what will 1y 3~
4] Ells coft ?. In this Example 3 and
7 3 e the Relative Numbers, becaufe
hey both of the fame fort, to wit,

il hey are
y @ Number 3

.
Jiat

ills, and 10 s the fingular

eater than the price of three Ells to
'citgrthan 10 L. that is-the Anfwer}
diuft be be greater than the fingular
h"”?um_bc:r : T thereby underfrand, that 3

wifog,

1°s Decimal 175.

The tollowing Exaniples, fhall Il

“what wiyj
1705 Ells,3 Els ™ 591641,

1 ow becaufe the Price 17 -2 Ells, muft

¢ lealt of my Relatives muft be the Di-

) i

- aifor,. for which caufe I fer ¢the Num.-

bers asfolloweth.  Takinginftead of i"'
3Els 5 1775 Els

- To.
530 17750
o 5N 166 -
So that the Anfwer isg9L.. 3m. 4.
.« Youlee Ifieft Multiply the. (‘mﬂ,}_.‘;_
ents,8 thenDivide theProdu by 3 ¢he
Divifor, (o have I the Anlwer "You
niav conveypt the (Meﬂ-ion) and fo prove

your Work, hus, |
2d. EXAMPI E

If 17 Ells coft 59 L.

2 Flls coft ? -

" 10,

.3
~ az75) 17750010 Lanl.
o 00000 :
o You fee inthe Divifon, that 1 ought

“tohave 3Tigures in mv Duotient, ar the *

) a . . - - . .
Point intimates, of which otcoughtto

be a Decimal, but that being a Cypler 1

did notthink it neceflary to fet it down.

3/0. 4d.

B
- s
L} i -



W

- 343 /ib. ofany thing come

i “

ad. EX AMP L E.

At 3 . 4

to?

" TheDecimal for 3 fb. 4 pence 15166498
and thatfor ; 4. _@_2;083
So that 2 M~ d. 18 (.68750

Then con?'o{,mdrti) theRule, the leflon will
ftand as followeth. '

x. Lib. 3
3455 __
84375

84375
67500
50625

?8:3_03 124 anf538/. 6_/71.9% d.

“ou fee inthe leflon, thereis no Di-
wiffon, becaufe the Diviforisan Unite.

If 345 ' -
what will®

3455 Ells 3 1 Ell °

one Ell coft? 4

: 58@‘031 25 L.'

d.per lib. what will

16875 L. * 3435 Lib. |

345 5)

|

e YA
34550 s8aosras (16875 L.
23755
- 30231 -Anfwer3 /b, 4 d.
rd 25912
' 17275
(7) eAno

In this Example, you -.fce.that one Qf
.the‘Cocﬂicimt;, beiﬂg aﬂ letc : There 1s
“no Multiplication. ~ |

sth. EX AMP LE.
IFf Ells coft 4 lib. what will %__;Ells

~coft¢ > o
75Els 5 8L ° 337 Ells
‘-:'i ‘Z—S) L(’_géﬂ 69 Y42
: - Il '
Ji( 31 6 { |
. . _66 o

Anfw. 18Mm.3 3. d. &fome little more.
Becaufe the laft Dividual s the {ame

the Quotient 1sInfinite.
In this laft Example, theDecinral o
-3 being Infinite; TheProdud of the dalh’c
" ‘ Figure

P 4

CEL !; .
. . .
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Figure, is reckoned on the Segment, but
the Produ’® of all the reft,- is reckoned
on the Integer-Circle,

Ttem, becaule the Dividend is Infinite,

inPralongation 6F thel¥ork I have Reite-

vated the lafy Bioure. o,
| 6th. EP AMDP 'I, E.
At 55 per Cenr, what will 347 1.
13 h. 4 d. pay per Annnn € |
In chis lefflon,obferve, thae tho’ all the

Nuamnbers be of one Denomination or

kin 1 of things, yet (the 51 L. falling
under a different Notion, to Wit, that

'L of Intereft 5 whereas the other tWo, to
A wie, the Cent, or 100, and 347 Lo 13/,

4 d.are Principal Summs?} the 55 isthe

Singular Namber, and fo 100 is the
Divifor.
Principal Intere/? Principal
x00 5. 3476654 .
| | -
1738333
i - )  17283., 5
k- Anf{wer 19 lib. 2fh, 54, 1_‘9 21666 .
i and a little'more than ™ 1. 4 Fysbh.
2 In

790 .
! In this you have 6 Decimals in the
1 Anifwer to wit, {our for thofe of the Coc-
- ficients, ard two for the Gyplers of the
 Divifor, o

| jth. E X AMP LE.

At 4 /. 1oL per Crown, how many
Pounds Sterl.? muft one have for 758.1_
.Cromwns. - N

xCr. 5 75%3 24375 lib. St

7585
121875

Y9 5000

121875

170625

" Anfwer. 184.5ib. 184834375

- xyb. 81 d. |
4

eh, EXAMPLE.

If 40 Men are able tofinifth a pieceof
Work in 8 Dayes, how many may do
the fame in 5 Dayes? here, becaufe the
Anfiver ought to Le greater than'the fin«

sular Number s, the latt of the Rela-

ey

-—
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: (8 ) |
tives.isthe Divifor, and fo youare fred
¢rom the cumberfome Refletions, on a
Reverfe Rele. S

g Dayes 5 8 Days
40
5) 320

——

Anfwer 64 Men

40 Mcen

9.EXA2‘/IPIJE.

" If the pennry Loaff, ought to VVeigh
18 Ounces,when the VVheat {cllsat 1o /T~
Sterling. per Boll, what ought the fame
to VVeigh,when theV Vheat fells at 15/

per 1B3oll5
15 [k

18 Ources.
10 Anfwer

X S)I 8o (120nnees

10. /b

In Qicftions of 5 Numbers, YoU LSty
for the moft part.two paires of Relatives,
and but one fingnlarNumber, wh
you may take any one of the pa

suhave,

ereforc
ires of
N mber. tO * B

o L. 1 at. I.

tind the firft Anfwer, and that Anfwer
will ferve for a fingular Number, for the

' other pair otRelatives in finding thelaft
- Anfwer.

. be.EXAMPLE.
At s per Cont per Annum, what will
197 .15 fh 8 d. come tony
Years ? In this the Relatives are 1oo L.

and 167 L. 15/h. 8 d. tor the firt pair .

and, 1, Year and 7 Years for the
24, pair, and 5 is the Singular.

Te. 5 Y. Iuterefls.
16758 v s 735 o v88514
i _ T*#_S S 7Us
Fhe sfl.Anfis g@Buy e d ater, 4044587
692:415é
662241664

§3§4|o4i6

1ac 3 5 I

~ Sothat the Anfwer is 26 L. 12 [b.
9 . d.and very little more.

toth. B X AM P I, E:
At a
1. change

Dollars per Lo Flemifh, Ex~

-
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s, Flonifb per L. St

5
 how many L. Ster. willééé_%l‘)ollam
come to 2 . |

change at 3

Doll. 1.. Fl. Doll,
28 X 666665
v % L. Elers.

25) 666668 ( 266,008
166
166 .

In this Dizifion, finding my 3d. Di-
vidual, (he fame with the 2d, and,(be-
caufe of the Reiterated Figures of the
Dividend ) underftanding that it will
allways be the famein Lfinatum,} there-
fore Retterate the 2d. of my Figuresin
the Quoticnt 3to Wit, 6, till 1 have five
" Figures in all, as the Dividual-Point
Intnmates : And feeing 1 have 3 Deci-
mal in my Dividend, and Lut one In
my Divifer, 1 underftand that the
laft two, of my five Figuresin the Lno-
sient, muft be Decimals, and the da-
fhed Figure 1sadded, becaufe, {ashath

been allready faid) Infinites cannot be

limit

Limited under Decz';ml thirds 5 {othat
my 666 Dollars, makesjuft 246 L.
13 fh. 4 d. blem. tormy firftAnuawer,
and this muft be'one of the Coefficacrrt s
for the 2d. operation, becanic 1 this
we have now two Parcells of Flewmi/h
Money, and but one L. Sterl.

V.. FI. L. Sierl. 1. Elem. 1 /b, 03
rg77 X > 266@66 -= fh. 10058

5 ﬂ.r. 027,
87 77) 266 66¢( 150L5F. L1575
17777 1L.15s W X777
88085
00000

In this laft Operation the third Di-
widual. viz.. ocoo being le(s than the

Diwvsfor, Tput oin my Quoticnt, and
{o the Anfwer is 150 Lib. Sfer.

t1th. EX AMPLFE,
At s L. 10/h. perCent per Ax. what

will the Intereffof 756 1..¥3 fb- 4d-a-

smount toin 7 Yeares, and 7 Months?

I, =

i 1,6‘”‘

an

O
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(84 )
;Y‘ car L. ) Years Months 6=5
I 55 715 8z Mownths 1 084

r- e ——

55 Mourths 7 558 ;
37916 i

L. Prine.379166Ins-1.. 100 for 17

1CO 41{7085 . 756;5_/)6 L.Py.
| . _7500¢s
13902
139017
2302500 Vide. my Cows-
20854164 pend. (yftem a-
29395823> nent Mulviplicati-
31759305y L.Tn. .—on, with
an Infinite
in both Cocfficients.

The Anfwer is 517 L.1x fo. 10 14,
very near i
12th. EX A MP I E.

Intereft at -5 3 per Cent, What will
486 L. 13 /0. 4 d. (payable 3 Years
hence) be worth in prelent Mose) ?

- | Ccars

P T

(8s)
Yeurs L. Tears.
I 5 55 o .75
55
- i575
N 1oy 34
o6l o

Ce. (forz?d.

Add this Intereft to its principal, and
¢he 2 d. Operation will fand thus.

1)riil. IQ{ I_h'f.

L Pr & In Y. Prin.

120635 3 100 456(50a
: TOD
| " 4566007
120625) (45666665 (378585
947910 |
10354710
7041606

Anf378L117. 1009410
8. 8¢ lefs than 444160

: . o
4+ d. more. 82201

1thall conclu.le with anExample of un-
cquall Divifierr, which may be very

yleful i fcllowihip, 13tk
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3th. EXAMPL E
There 15to be Divided amoheft 14

Men 458 L. 5 /B 11 d. with Provifo,

that 9 of the Number (whofe ftocks or
hazards were equall) have equall {hares,
but the other 5 are to have, one of
them } fhare another { another -
another 3~ another - of an equall
fhavc : The equall thate, and confe-
quentlv the feverall Fraftions of the
cquall fhare, is demanded?

In this you muft add the Derimals
of the (sverall Tra&tions in the Quefti-

on to 9, and {» you will find vour D;-
wifor to be 11)8; and not 14 thus
9000

2, G

— 07

= (3
The Sum of of all which is 17:'38}

Hence the Queftion muft be thys

ftated.

Men L. Man
1103y 54582958z 2 1

11083) '-

| 14085) 4582958z (4135 tocachof o
4x 444333352 20075 130L-134.6

—_- -

5 x d=

- If any Dificulty occur in thele lef-
{ons, 1t may be eafily overcome, and at

*

i

1496250 }3-_783;@41’3. 15, 8
¥ *d=11083% 193375119 O 9
387916 689166} 0.17 10
3% d=:332500 344583333+ 9 2
55416, 37215 9 Kuotic

“416:4580:983
Oa'COO

s

5

e ——

Cc 82D

L.

ivery Reafonable Rate, by
converfe with the AUTHOLR.

ERRATA. “Tuge 20, Line

F I N I 8,

4. vead 8

n little

jw 6. P.

32. L. 8. .7 G294, [ 8276, [Inthe endof the Fyo-

dulf. alio the Fxample Page. 38. is snly diorderly fet

i the o of the Quotient anght ta Skard ander the 2d,

»f the Dividend, and the refl in Order,

A
5

‘\
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At Edinbmgh, the Twentic cight
Day ot Noveuber, oneThoufand, fix
Hundred Nintic Nine Lears.

; vfle Lords of His Majellies Privie Conncil
l Having by their Aétof the fifi of Deceni-
i bt one Thowfund, fix Jhundied, Nirtie Eight
Tears, Grantedro Mr. George Brown NMinifter, and
hic Heirs snd Aftignes the fole Priviledge ¢ f_ h'u'm-
ing, making and felling his Inftrument ealled KO-
TULA £RIT1LAETICA S Fer the Spice of tourten
Tears : Yramtle Deyand Date ol the fwad Adt. And
Cilclurged any ctlar Perfens to make and fell _thc
faid Ieffrumient,  Guring the Space torcfaid “with-
cur exreds Literey and Liceee, frem )tl‘fc lmsl Mr:
George #nd i torddaide: under the 'lamc i five
tunciea Markssy Lef des the Conhfcatien ctehe A0-
712, Micear Sulde 1 e 1.41d1.x-rds of hisMa-
icdiies drinde Lom_:ril Do Lercby l)l(ﬁrhar;-,-c the Im-
i:'c-nini‘, i 1he tiad ]13”1'umcr.t, or LCl Q/LAT"P“-
ving )¢ Syeee fadtiid, alle weil 4y the making
or ::'c_-]liny_ thaeed UI.L’CI: the 1:._1;1 !_-.unc of Yive
todica Muks: Led des tihe Confiication of tl_lclh.‘l-
finvmicnts or BOTTCLAS Imperted. Alle w‘cl as
(ke nade v Solde Ard ceclayes, tln§ plC!Ult‘
At to theCommencc from the Date of tl..c- termey
A(\,: W Lich is the fufl Doy o L-cccq.bu ¢ Our
dherfnd, [ Huraied, Nivtie ight Years.

Exisvacled by Me,
Sic fubfcribitur,

(ilb, Eliot Cls. Sti. Conf,

~ THE
Principles of Geometrie,
Aftronoinic,aird Geographie,

Whetein is breefely, enidently,
and methodically delinered, what-

Jozuer appertainein) vuto the hyiow-
ledge of the faid Sciences,

Gathered out of the Tables of the

Aftronomicall inftitutions of
Georgins Hentfehins,

By Francis Cooke.

Appoiiited publiquelye to bereadin

vhe Staplevs Cl.appeflat Leaden hall, by
the Wor. 270, I1ood, Mathematicall
Le&urer of the Cittic of’
London, R LT 4

Printedby 10/nWindet, andareto be

folde in Mark lanc, ouer againtt the
figne of the red Harrow, at the
houle of Francis
Coole,
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At Edinbmwgh, the Twentie eight
Day ot Novewber, onel /iouf and, fix
Eundyed Niuntic Nine Lears.

. ile Lords of His Majcftics Privie  Conncit

l Having by their Att ot the fitft of Decerni-
‘ Pet jone Vhoufand, fix Itundved, Nivtie Eight
Years, Grantcdro My, George Byewn Ninifter, and
hic Heirs and Aflipndis, the fole Priviledge t hu'm‘
ing, making and feliing his Tuftrumont ealled KO-
TOLA ARITLAELICA Koy the Space of foureen
Years : Vromtle Diyand Date ot the fad Adt. And
Lifclurged any ctlar Perlons to make and fell the
{atd (efiruneht,  Guriky _tl'c Space torcfard _wnh-
cur exprede Dby and Licence, {frem thc Jasd Mu:
Georce ond Bir tacdaids: under the Paine of - five
Bunciea Morksy bef des the Conbfeatien ctche A0~
Tod s, Midear Sclde Thefaid 1_.(-rds, of his Ma-
ifiics 4 rivie Cernal Do Lerely Difcharge the In-
i'cnin;, ¢t le tad Jnfuvment, or IxCI‘LLAT, :‘_)ll-
ying, U Syece tadiad, alle well s the making
or ~lhing thacot s Vnder the fard Fainc of live
Toacred Iake: b des the Conbicaticn of the In-
fimaas or ECTTLAS Impertad. Alle w‘cll‘;ls
thede mace on Solde Ard ceclaies, tlus plClu}l‘:
A, to thcConanancc from the Pate of tl._f.“ tc1ncy
Al : Whidch is the {1111_ D.y ol Lecenler ¢ One
Vierf nd, § 2 Muraied, Nitie I ight 2riy s,

Exisvacied by Me,
Sic fubfcribitur,
Gilb. Eliot Cls. Sti, Conf,

THE
Principles of Geometrie,
Aftronoiie,and Geographie,

Wherein is brecfely, cuidently,

and methodically delinered, what-

Jozuer appertametiy viuto the hyow-
tedge of die faid Sciences,

Gathered out of the Tables of the

_/ijranmm'cu/l sufbititions of
Geersrins | Iz'mff/;m:.

By Frawucis Cooke.

Appointed publiquelyeto bereadin
she Staplers Cl.appell at Leden ball, by

the Wor. 270, 11osd, Mathematicall
Leturer of the Citticof ,
London, TR

_,,'.‘»1‘»:... -i-;;;

ZELD -

AT LONDON =%

Printed by 1ehnWindet, andare to be

folde in Mark lane, oucer againft the
figne of the red Harrow, at the
houfe of Frapcis -
Coole,
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*i Tothe VVOrﬂluiﬁl-)-f{lI wel-

willer and pralifer of the
Mathcmaticks, M, Bernard

Dewhurfl,
A Our conrtefies(wwor-

ﬁ thipful) inexpected,haue
4 Vo C ﬁ broughtme very farrcin
LN 2 0) arrerage with you, and 1
hauc thoughtthe time ouer long, vn-
tillin forc fort Tmight break filence,
andfay {o. Butbetter late then neuer,
as the prouerb gocth, and yet perhaps
as good notatal,as notas it fhould be.
I haucintéded many waics according
to the courage ofa{choller,to be cuen
with you,orat leaft to fhew fome fign
of gratitude,but it would notbe : and
therefore haue I refted {o long vpon
hopce of fome fit oportunitic, which
now being fitly offcred, Thaue accor-
dingly takenholde of : Tprefent ther-
tore this littlebooke vnto your Wor.
little I meanc in bodic,but full of fub-
ftance and matter : according to the
Az commen-

P




T he Epistle.

commendacion which the Poct gi-
ucth to Tydens,vhe Father of Diom edes,
and that wasthat 2ydve, Ingenio wiag-
nus, corpore parnns erat, A liede fellowe,
but fullof edge. T commend it vito

our Wor, although the praifctherof
{hall rather proceede fromit {elte,then
fromme,vnlefle I could praife it wor-
thily enough.I found it cls where,and
otherwife attired, and my labourand
chargeis onlic in this, thatT haue be-
ftowed thercona new coate after our
Englith fathion, obferuing the matter,
only altering the manner. Aceept it I
pray you nonc othegwife then Imean
it, notas a giiift worthy enough,but as
fomc little figne ofa thankfull minde,
which according as power {halbe an-

fiverable viito any good occafi-
on, I willmore manifeftly
declare in fome greatey
matecr.

Your Worfhipswholy.
I

C()Oko

ppmay—s - ey o

To the learned and wor(hip-i

full. Tho, Hood Mathematicall Leétu-
rer oftbc Cattic of London,

.-

= P

’ Mona many your fchollerswhofe
|

TN T
' .
,f\?‘;‘"?ﬁ}-‘ o | . ,
Yot iy digence haue madedhzin more
ot
¢ ’)-}

‘;\;; o
lln't ~able: 1 haveaducrured o putfor-
%
A t

R
f*'--?:-!A Al ward my fe11e, being of
,E("di ) vard my {edfe, being ot all other
e (}\nl? )

_ ;r-' moft vinfit and intutlicienr, My
BTt SR A purpofe lierein is notthe LB IDINIT
'S [

of mincowne conrmendation,but to cdmunicate
thatwith others,which I finde beneficiall vato Iy
fclfe. Thecommendation s wholy yours, from
whome asfromthe Sunncwereceaue, as 10 thefa
excrcifes, all thelighe we have, And hereanco ma

be added anothercaufc of this my bold CHLerprife,
namely, that athers, who are betder fhr;lilhcd‘,may
by mine example, bemga nouice in thete tadics,
make proote vato thewmlde, that your labours
are notin vaine, botthac there are many which
haue greatly profited thereby, and which in due
time (! hope) will breake forch, both to the oreat
conunoditic of the common wzaalth, and com-
meadation and creditof the Mathematicall 1.ce.
ture. Takein good parte(l ray you) thefe my firft
fruitesof your owne planting] and make fanow-

rable conftru@ion thescof, correéting the
faules, and pardoning my N
boldences,

Towr Scholier is thiis e[ more forw.ord
thenable, F. Cook.

./f;

To

{
3 Y
. {'A
-,
1]
t—y



To the loning and diligent Auditors

of the Mathematicall

l.ecture,

. o - . ’ " , al s ’ .
iR T Frutlemens and Goodfelloes, und to
((7)}; fidN s o

XNt

N S}*"‘Q' 16yre yoruboth i one,men andfclool-
l,ﬁ "‘C‘; L(‘?’; fetlowes o I hane as yen (ce aduens
?‘ﬁ‘ﬁ‘ "k}! rwred toflie, altheugh betlr fitred
.d@‘};"‘f*}a{f‘\p w;‘rb tle fearlcrs of anctler, .md‘
NS LD Wy but o lowe parch, foywant of
;‘-;,fj;l,;}' 1 1 fhall feeone to fti1y of yor: too fermard, 1
criue s parde, it 13 m)'/nj/.!.".r:;/.f,!mc’.m( nol “re :
I any el e atrge zfzca_,ff'/‘ffx:(fx, J will confeffe
oy viants, and jubintt sy folfc Suto any veafornible
corfaye. Howleit £{aoh (6r 20 bardmcafurfrow any,
Jfroquentiag thefe excresfes, eiti eringhe fcheole cr -
Lro.ed, sanafimuch as they are fortle mo//p.n‘{c.' tane
Leafics that belong to thesfolile cwwhar the wilde «and
[auage fortecan oy will deo /_(c.ﬁc pct, ] can A/)‘I;c'.:/e
fremstherns,as tleseafe,mo f’cjmpc!mr Iudges, 1 bawe
Cafter iy mrazser dealt planiely nath theparter, _.m}.i
7 /".L‘,'.)O’l tabe st asit as inafoinc as I:cw(ccmr i de

ferueth, deaifct it ot no betrer, Ferascere faith,

£

‘Thev that are learned and haue the pift,
way make ofmatters what they will,

put he that hath nong other Mift, _
mu'l goc the plaine way to the mill.

«As in this Ihaune doone,
Lapeyon well,

The
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q The defcriptions of Geometricall
and e flronomicalltermes,

Of Magnitude., Chap. 1,
.,UG.-?;%IILI'C be 3. kindes of Mapni-
‘ nleudes, aline,afurfice,a body.
: 43 Inaline,called by the Gree-
kes eam, we are’ to confi-
der the defininon |, the ter-
311]0?,('10 forees,

‘The definition of a line is
two foldesForitis defined o be either a lengih
without breadeh, - e arharis, or cls the ﬂowilu‘
of a pointin length, N

The tearmes of alincare points ; and here we
are alfo to note, the diftinétion of puintes, and
their denomination, ’

They are diftinguithed into points Geometri-
cail,and Phyficall,

Geometricall points are fich as haue no pate,

Phyficall points Le fuch as may be aypprehen
ded by our fighe, of which fort are motes in ihe
Sunnefbine,

Pomntesare denomipated enher centres and
poles, whereot the principall are thofe of the
worlde, of the Zodiake am‘ ofthe Iorizon : or
els the Equino€tiall, and the So!ttitiall pointes,

Forsbe feuerallferts of lines loot; 113
the a2, C'/Mpfrr.
Ina Surface,in Greek iwssus we are to at-
tend ic dcfinition, and the teymes.,

It 1s defined to be cither an extended and

broad
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To the loning and diligent Auditors

of the Mathematicall

Ledure,

z 3—&"7}?“”';-,5,;5-. Eritlemen and Goodfellwes, and so
C)&E“-ﬁié&}.(\'l 1eyre yobotlng oue,men andfcloal-
\fY%? “:—ﬁn ?;g ﬂ'h"o‘ww: ! hane s yen (ce adieens
'}ﬁﬁ G ‘SJ tared toflie, rf.’f’?CHJ;.,) bc..r'h fitred
.d/{f’ﬁ'}&d))f\ ‘ll.fs w:ltb the fearlers of anctior, .m(!‘
AR \,'J‘/3 lyirp but 1 lome /:.rrrb, Sforwant of
;"’;t’;;-—///ﬁ)”/“ n1¢ 40 d1isy .c-f')"ar.' too formard, 1
crime Las pardear it 15 m)/h]/_{’.!:zlr',[me.mr nal “re
1" any il durge mcc_,“"/c.'/'r"r/;, 7 will csnfeffe
a2y ML, Sl ,’U{Jiﬂlf nry /f.’lf(.' \ute any 7‘(:.1/6”.15/5
cenfare. [awleit £ ool (or o _/;.'1:‘41(/1(.'r/m::/romm_:_}',
Jroguenting ti.cfe excrctfes, eticrin gl [cheole cr v~
Lroad, tnafinach asthcy are fcr the mo//p.rrt_c’t.tmc
Leaficsthat belong 1o thasfolde cwhat the wilde und
f.t.'}.t_gc Jortecan oy will dio £ (e net, 1 can ;rp/l/c.:/e
[ycmsthers,ds i tl 18 CHTI0 rc:m/;ctmt Indges, 1 ratue
T aficr my mnaziey dealt plainedy wath tl eruarter, ‘.mj.i
/ /"-U'j”‘ rabeatasit u,nz.t/nmcb ol "cn'(ccnu' H i

[eructh, Leaifee it aut 1o Letter, Ferascrc (asth,

‘thev that arz learned and haue the gilt,
way make of matters what they will,

put he that hathnone othar fhife,
mu't gae the pline way to the mill.

As in thisIThaue doone,
Fayeyou well.

'The

& The defcriptions of Geometricall
and e flronomicalltermes,

Of Mugnitnde,, Chap. v

Hcre be 3, kindes of Magni-
tudes, aline,afurfice,a body.
Inaline,colled by the Greea
Lhes peane’, we are to confi-
der the definiton , the tere
l‘i’t,111c::"i,zl)n‘ fortes, .

I'he definition of a line is
two foldetForitis defined to be either a length
without breadih, - e xonarsy, orels the flovwipees
of a pomtin lcn;zth. -

The tearmes of alincare points : andhere we
arc alfo to note, the diftinétion of painees, and
their denomination. J

They areduftingnithed into poiuts Geometrin
cailand Phyficall

Geometricall points ave firch as hine no part

Phyficall points Ue fuch as mav be :‘.}‘IBI'(‘I?CII:
ded by ourfight, of whichfort are motes in ihe
Sunne{bine,

Pointesare denominated enlier centres and
poles, whercot the principall are thofe of the
worlde, of the Zodiake ami ofthe Iorizon : or
elsthe EquinoCtiall, and the So'ftitiall pointes,

Forshe feuerallfores of lines loot 11
the 2., C/):fp/rr.
Ina Surﬁxcc, in Greek dwes s we ate to at-
tend the defivition, and the termes., ‘
It s defined tobe cither an extended and

Lroad




The defcriptions of Geometrieall

broad extremitic, of els Jongth, and breadth
without depth,

‘Fhe termes of a furface are lines, whercof in
the Chapter following : as alfo of the feuerall
forts of furfaces in the 3. Chapter,

A bodie is defined to be breadth,haning depth
adioyned therunto tor a figurc confilling of 3.

dimenfions. _
The bounds or limits of a bodic are furfaces.

There be many forts of bodies:wherof in the
Jateer parte of the book,

Of Lines, Ch:\}L 1.

- ? Lineis erther right or crooked.
Akay Inarightline potc, the definitie
A on, and che diners kindces therof.

Uy ARY A right linc s dcfined to be, ei-
-tmm{gbe:ﬁl ther the fhortelt extenfion from

one point vito auother : or cls, the fhoyteft of

chote lines that hane the fame limits.
‘There are 4. fortesof right lines,
The firlt diuideds a figure mto 2. cquall ot
1 3
vhcqualipartese )
Rizht lines diutding a figure into 2. equall
S : MR : " -
partes,are cither diamcters,namely ind fquare,
or in acircle : Or AXCS, AS in aSpheare: or cls
draconales,as inPolygons. . "
Right lines divide a figurce into 2. fnequd
3

partcs,as chordes incircles, the haltes wherof

are called Sincs: o
The fccond lorte of rightlines are thofe thit

bound the figute, whercof thofc that limit the
vppec

and Aflronomicall termes,

vpper parte, arc called Coranfes: thole that boad
the netherparte, ave called the #.fes : thole thac
include the laterall partes, are called Coff e, the
fide lines.

‘The third fort of rizhtlines are fich,as are cle~
uated either perpendicutarly, or not perpendi-
cularly.

Right lines perpendicularly cleuated, arecal-
led pcrpcndi(‘ul.u's., plumls lines, {quire hnes,
orthogonall lines,or lines at pipht angles.

Rightlines not perpendicularly clewated, are
called Hypothenufailes or fubtendenthnes, al-
fo oblique lines : likewife vifuall lincs, orvifu-
all beames.

The fourth forte of vight lines, are fuch as are
equidiftant,as paralleles.

In a crooked line confider the definition, and
the foites therof

It is defined to be the running of a point vito
a point,not by the fhortelt,but by a longer vway.

‘The fortes thercof are many: whercotfome are
fimple,and fomemixe,

Simple crooked lines are fuchas are made by
a pointrunning round, as inthe crcumfbercnce
ota circle,of a femicircde y and of an arkeof a
circie.

Mixt crooked lines are fuch as compafle not a
circle tand they wre cither winding, or fpirall.

winding lines are (uchas in their partes ae
inequallic clevated from the midit.

spirall lines are fuch as being wound round
about cither fome centre ina place lurface, or

fome piller,asyye may fee in cylinders and the
B, {crucs

o
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T he deferiptions ef Geometricall

fcrnes of prefles,do neuer returne vito the fame
point from whence they began.

Of Su )f:: ces,

s ———

Chap. 3.
.H?j—“g ‘.(10:"_11 ricall. _
a2y Qe Plane furflaces are fich as areli-
2',55;15'.”31{:‘;5.' l'nitcd_cqu;lll_v cither withright, or
sizntllziE=al els with erookad lines.

Plane fuifaces limited equally with rioht lines,
are fuch as haue either 3.0r 4, or more ght
Lines for theirimits,

Plane furfices equally ltmiced with 3. right
lines,are triangles, which hwe therr denomi-
nations either from the Tines that inclofe them,
and then they atefaide to be of equall fides, of
cquallfeere,of incquall fides and feete : or els
from cheivangles,and (o they are Nid to be right
angled, obtufe angledacute ancted.

Plane furfaces equaliy linveed with 4. righe
Iines,are cicher paralle og-ammes, wheroffome
are [quires, fome lonw quaddi dsles,fome Rhom-
bes,fome ’Rhomboidss torels, tuey are Trape-
zia,or Tubles.

Piane furiuces eqnally limited wich more thé
fourcrighs lines,are ofmany fortes, asa Penta-
pon,an Hexagon, &c,

Plane lurfaces equally Iimited with crooked
lines, are circles, whoteparres are called arkes,
portions,or feltions, a famicirele, a quadrane,a
fecmentyora fectorofacircle.

Arkes are partes of the circumference of a cir-
cle

l r_’gg(ﬁ, ;I}’I,);] Vi'r.lCCS are cithcr p]ancJ or Sphc._ .

T el L -

c and Afronomicallteqrmes,

le feparated by chords, )

Portions or {c&ions are thegreaterand lefle
furface ot the circle,diftinguihed by a chord.

A femicircle is that which isconteined vader
the halte circumference,and the Dianeter.

A quadrant is the fourth parte ofacircle, in-
cluded within 2. {femidrametors.

A Scgment or fector o acircle, is a figure
conteined vnderan avke ot the circuamiforence,
and 2. right lines drawen from the centre,

Sphcric.lll furfaces are fuch,as are hmneed an(_i
conteined vader inequall thatis,vnder degrel-
fed and cleuated lines.

: Sphericail furfaces are cither conuexe, or
concae.

Conuexe [phericall furfacesare fuch, as doe
bound the body on the outward paite, .

Concane {phericall turfaces ave fuch,as do li
mit the body on the inward fide,

Of Angles, Cll.lp. g
N Angleis made by the alternate or crofle
meeting of himesor furfaces.

An angleis cither fupesticiall,or foldde.

In a tuperficiallangle there are to be confide-
red,che definition,and die diuifion,

A fuperficiallangle 1sdefined to be the touch
of two lines, the vneinclining tothe other 1n

one furface.

i Superficiall angles arc diuid:d two waies,for
they arc confidered cither by them felues, oric-

atiucly.

B2 Super~

=




"\

' !

r Thedefcriptionsof Geonricall and Affrossornscall teymes. ‘ | ‘o
Saperficiall angles confidered by themfelues, | vpon 1. doothmake both on theright and lefe ;;%

are cither plane, or fphericall, handof cither of then, afwell within aswith-
Plane fnperficiall angles are fuch as are out,

drawen vponaplane furface,and they are cither Oppofite angles are thofe thatcan haue no re- .
! ‘ rightlined, ot cvooked lined, or mixt, lIation viito any onc ofthe I_orm_cr. i
d Right lined planefuperficiall anglesare fuch ,' Afolide angle is that which is confidered in !
i. as arc made by rightlines onely,and thofe lines folide bodies, contctned vnder more then two

plane angles, not ficuated in one und the felfe

' ave either perpendiculare, wherofa right angle
fame furtace.

is made, whichisalwaies equall vato the right
angle next adiovning vatoat felfe: or not per-

psﬁ-.licullu-s,wh'crof,’s made cither an acute an- Y Of Rodies, Chap. 3.

gle,lefle thena righe angle, or an obtule angle, . . ‘ o .
' greater then a right angle. He kindes of the third magnitude which is o
| >rooked lined plance fuperficiall angles are called a bodie, are diverfe: fomeare regu- R

lare,others are Irregulare. ;

fuch, as wre made of crooked or bowed lines gula .
' Regulare bodies arc fuch as are limited by e-

=

oncly. |
Mixe plane fuperficial angles,are fuch,as one qualfurfaces,the which furfaces are either tur- '
rizht and one croaked line doth make, . ned round,or foulded one tovward another.

SphcricallIinpcrﬁci;zll angles, arc fuchas are The furfaces turned round, are ¢ither the e-

drawen vpon the conuexe furface of the fphere,
differigaccordiag to the compaftle ofthe grea -
telt circle, deferibedfrom the very toppe of the
fection. .
Superficiallangles are confidered relatinelye
whea they are compared with others, in wholce
refpeltthoy are called foyne angles, verticall,
aleernate,aind oppofite angles. _ _
Ioint angles we (uch, asarigheline falling v-
pon aright line,maketh oneither filde, _
Verticall angles are fuch, as themutuall 1oy-
ning toucther of twolines, doth make on con-
Lrary partes. _ '
Alternate angles are fuch as one lincfalling

PR -~ -y e
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quall {eCtions of circles, or nghtlined fizures.

Equallfetions ofcircles,are fuch as cither fil
vp ch whole plane ;and by them the fpheres are
made, orels they are cut out hollowe in the
midit,wherofare made orbes, cither voiformed
or difformed,

Righelined figures limiting regulare bodies,
are cither right angled eriangles, wherof Pyra-
mides are made,whofe vpper parte ts called the
Cone,or toppe,and thenether parte and plane
furface is calfed che bale,or fquare or quadran-
pulare figures on the onc fide longer, from
whence are derived figures long and broade, s
pillers,or cylinders:orelsthey arc of other lor-

L Y
N
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7'he deferiptiosnsof Geometr reell

tes,which areinfinite, from whence diuers for-
mes and kindes of bodies ave drawen.

‘The regulare bodres conteined voder furfa-
ces,told.d ouetoward another, are onclythc(c
5. the Tetrae frons,the Hevaedrous, the Odlae-
drons,the Dodecacdrons,and t.hc Icol-.w.dr(‘)ns.

1riceulare bodies are fuchyas inequall furtaces
do limit and defersbethe which finfaces are ci-
ther tamed roid,orfold -d one townr.d m.mthcr.

1he furtaces tarred round and making swvegu-
lare bodies,ave either the fe€tions of circles,or
cls they are inequail right lined figaves.

the tedtions ofcircles, are erthier arcater then
a femicirdde,wheroi the lenticulare l.m.dxcs arc

made torelsthey are leffe thena {ewicircle,and
therby are the Oualles 111:1d£3. )
‘i he inequall right lined figures by whofe c;)-
uerfion the irregulare bodies are made, may be
of what forte tocuer, wherby diuers kindes of
veflels are tramed, either wanting or exceeding
e reanlarve forme.
th'l'iru:‘irrc-;ul:uc bodics made (inn(.‘ql!.’l.”ﬁlrfa-
cos folded onc toward another, may differ m-
finitely.

()ff/m nane m:.rlr!c:ﬁ'ni:’ion ofrfm Spbcrc. Ch:\pﬁ' .

N as mtich as we make often En:ntiqn of the
sphere, and thercatter do inti:le this prefent
wreatife the dotrine of the Sphere , 1t fhall not
be amiflt to declare the nume, and the definitle

on therof, o L
'The name is vicd iu diucrs fignifications.

1. It

wud Aflvanomic. Jl teries.,

1. Itfignificth fometime any folide reonlate
bodielimited with one furface oncly, N

2. Sometimes it finilicth an inftinment thae
doth iutbfic theapparences of heanen,and con.
teineth the celcttial ciredes,and §s otherwile ter-
med wring or materizl fphere,

3 Semetimes i fignificth the whole worlde.
wherunvo all the eaditions of the Iphere nay h(’l
applied: Lov itis afolide bodic, wl.ciin nature
abhorreththat any emprines thould beoin:: fe
hatha lp!.u-:i._?:ﬂl formerunning dayly shouwt hig
owne Axiswithout incermiftion: e hath o rOIng
placed in the midit therof, namely the ea:h,

'l'l?c definition thiereof as it aniticth any o
dy, is by lo.d fucre bufia, (et downe two v.;;lics.
the ene after Euelax, Elews, the other out of
T/;c’aioﬁ'u.r. .

'l‘hc.dcf'inition thereof taken out of Fuclide
contcineth the Geomerricall detis iption of th;.
fphere:For the iphereis deferibed by the tived
and vimoucd diametcr, and by thz aike of the
fcnnclr-;:lq,'.vhich mull be fuily broushe abour,

The detfinttion of 4 fphete ;lccmdif;g to 7 heo-
dsfins, datermineth, fit the orbiculare forme
cucry parte whereot'ss cquaily diddant {rom [hé
centres fecondly the principall partes, as the
conuexe furtace which s bue one, and che cen-
tre,thitis, the pone in the midft cquid:ttant
from cucry pacte of the furtice, and the Axis, a-
b.uu_twhl;h the fphere is vourncd, and which is
lunized by the 2 poles. viz, Th: No:th pole or

pole Arctick,_‘md incfouthpole or pole Aitarce
ticke s and thirdiy, the foliditic: For itis a com-

plet




The deferip tions of Geo metricall
plete body,hawing all the dimenfions.

The diuiﬁon of the rcleﬂz.:l!Sp/m'c. ('.Ihap.»/;

He celeftiall (phere, accordingto Jo.defacrs
Lofcs, admitteih adouble diuifion,according
to fubftance and according to accident.

The celettiall fphere confidered according to
the fubftapce,is dinidedinto (enerall orbes, in
the whichwe arc to note the number, and the
caufe.

The number is diucrfly fet downe:Tor thean-
cientes contenting themlclues with 8.orbes on-
ly,did diftinguith them into the orbes of the 7.
Plancts,viz,of R F OF ¢ andp, andthe fr-
mament of the fixedtarres And the later A=
{tronomers vhto thetime of Alphonfrs, INTO Y.
orbes ¢ but the Moderne,among whom Prrbi-
chmswas the firlt, udded the tenth.

The caufe is confidered cither inthe diuerfitic
of their number, noted both by the former
and later Aftronomers,orin their order.

The ancient Altronomers noted their diuexs
number,either by the brightnes of the Starrcs,
yeconing fo many orbes as they p(-rcciucd to
conteine any ftarres s orby the peculiar motion
of each feuerattorbe, reconiny fo many orbes
as they found fimple motions belonging there:
unto.

The later Aftronomers forinftrudtion and the
beteer reconings fake, 2ddd the ninth and the
tenth,as circles neceflarye [or the vaderftanding

of the motion ofthe 8. fphere, vhknowne vnlto
the

o —— -

dnd AZransmicall terimes

¢he ancient Aftronomers.

The orderis proued, 1.bythe flowermotion
ofthe higher, and the fwifter motion of the Inw:
crorbes : 2. by the occultation or hiding ofthe
higher lta}'rcs,by thelowwer : 3.by the dinerfitic
ot'ape&.cuhcrgrcat,orlitt|c,ori]1(1:nﬁbf¢.

The celetlial fphere confidered according var-
to accident,thatis,according to the fituation of
thcheauen, or the comfe of the ftarres,is di
ftinguited into aright,oran oblique f} here )

The right fphere belongeth ynto thofe that
dwell vader the Equinottiall, who (by reafon
that the poles of the world, about thewhich the
ftarres ave carried by the firfte moucable hauc;
none eleyation, as alfo for that the Hc:rizon
cuttethall the paralleles,vnder which the flars
do goe,atright angles)perceiue no reflexion il
the diurnallmotion of the ttarres.

The [phereis faid to be oblique, wherein the
© and the reft of the fhures ares caryed fromt
the Eaftinto the welt, by an oblique motion
and it is Septentrionall voto thoie that haue
the North pole elenated,and Meridionail vito
thofe vader the Southerne clettation.

Lhe partition of thewhole wworlde + and the corn
parifon of the celeflaall, with the Elementall
Sphere, Chap. 8.

T He whole frame of the worlde is made of

fome certain and thofe more principall and

notable partes, wherof there is firlt the number
C and
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Thedeferiptionsof Geometricall

and thename,and then the difference to be con-
fidered.

The number and name is double : For the
partes are cither ethereall,or fublunare.

The thereall.that is,the celettial parte(with-
outthe which Philofophie admitteth nothing
to be,although the Dinines do adde the third,
which they call Angelicall, and the Platonickes:
intelle€tuall) isthat,wherotwe intreated inthe
7. Chapter.

The fublunare is thac which conteincth the
clementall bodies,and thofe either fimple, as
the fire,the aer, the water,the carth : or els mix-
cd,whicharcdiuerfe and innumerable | ingen-
dred of the 4. elementes, cither perfeét or im-
perfedt. |

The difference or diffimilitude of the partes
ofthe worldeis that, whereby they are dillin-
guithed one fromanother, either in refpet of
their fituation,or of thdir dignitie, magnitude,
motion,or thelr office.

They are diftinguithed according to their
fituation : For the celeftiall parte hath obteined
the higher place,rhe elementall the lower.

Their diflin€tion according to dignitie,is no-
tedin the partes conteined by the cclettiall Re-

gion,which partes arc bright and immortall,
and by the elementall region,thofe partes being
of their owne nature obfcurc and decaying : ot
cls,itis noted in the parees conteyning, wherof
the oncis altogether without alteration,neither
increafing nor diminifhing, the other is conti-
nually fubicét vnto generation and COIIllption&
. al

|

and Aﬂran ornscallrerries.

and is increaled and diminithed.

Their diltinction according to their magri-
wde is confidered, in thac the celeftiall parte
with the great compafle thexeof, doth coucr all
thinges,like a thing withoue meafure andende :
but the elementall parte is couered within the
compafle of the heauen, the diameter thereof
contecining the diameter of the carth,23 .times.

Their diftinétion according to theix motion,
isin thatthe celeftiall partchath a circulare,and
a fphericallmotion s the elementall,a right mo-
tion,more impexfect then the circulare.

Finally, they are diflinguithed according to
cheir oflice * For of thofe thinges that are ingen-
dredin the clementall parte,the heauen, wor=
king by a continuall motiofl, isas it were the
formall and cflicient caule, from whence life is
deriuced : and the elementall pacte,whichis fub-

ic€t vato paflion and Alteration,isasitwere the
materiall caufe , from whence nourifhment

doth procecdc.

The reafor of the fublunare, er clementall Regi-
o, Chap. 9.

THc Elementall region,which theheauen ¢n-
compafleth, comprehendeth within it the
elements,wheiin weare (o confider the defini-
tion , the numbier, and the fitaation or order.
The eleiments are fimple bodies,afivell inre-
fpect of the mixe badics which ace vnderttoode

to be compounded of them,as of the fimple and
leaft partess as alfoin refpectof the diuifion,for
Cze thac
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‘The defcriptions of Geometricall

that they cannot be diuided into bodies of di.
ners kindes( ifthey be ginen pure aud without
mixture . For thevle of lining creatures, and
chings growing doth makethemimpure. )
The elements are 4. 10 numbcr,fl;uud {fo to
be,by fenfe, and by reafens, !
The clements are found to befourc by fenfe
(which the Phyficians doe follow):Firft for that
morefimple bodies cannot be fhewed: 2, na-
ture hath alotted vinto them certaine places, to
the end that other things might by thé be bred,
and nourifhed: 3,nothing els can cuidently be
fhewed,wherot other things may be made: 4,
in lining cretures there arc-certain parts,agrea-
ble vato the natures of the feucrall clements,
The Elementes are found to be foure, by
two reafons: the former whereof is drawen
from the number of the fourc prime quali-
ties , and th2 toure folde pofhble knitting
together of them. For heate maybe joyned ci-
ther with drinefle, which two make fire, or els
with moiftare,which two do make vp acr:und
colde may be ioyned with moiltare, as it com-
meth to patle in the wazer : or with drinefle, as
in carth. The lacer reafon is taken from the fow-
et folde difference of theright motion : For the
elements are direétly moucd,either vpwarde or
downward.
suchthings as mouc vpward as lightthinges
do,arc {2id fo to do, cither fimplie, as the fire,
which;is the lighteft of thereit : or refpedline-
Jie,as the aer, which islighter then the water,
e theeasth, - .
| Such

awd Aflronomicall tevmes

Suchthings as moue downewad, as heanye
shings do,are faidfo to do, cither refpeclinelic,
as the water compared voto the fire,and aer : or
funplic as the carth, which is the heauiceft of all
the rett,

Thefituation and order ofthe Elementes, is
found either by their motion,or ¢ls by the com-
munication of their qualitics.

And firlt by the motion: For inafimuch as
the fire and the acr do naturally mouc vpward,
the fier thall occupy the highett place: the ger,
anvpper place : and for that the waterand the
rardh do naturally moue downward, thé water
fhall pofieflc a lovver place , and the carth the
lowett.

Aguine, the order ofthe Elements is found
out by the communication oftheir qualities,for
it were vahit that fuch things as ace merely con-
trary, but fich as in fome {orte can agree toge-
ther,Mould be nigh one another. The fire there-
fore Mhalbe ioyned vato the acr, by realon of the
hieate common vinto them both ; the aer vnto
the water,by reafon of the commop moifture:
and the earth vineo the water, by rcﬁ?o’xi of cold-
nefle common to them both.

The two folde differences, of the celeftiallmctions.

Chap. 10,
“He wholeframe of the world is caried round
about, with z. motions, each of than being
diltinguithed from the other in name,and in

reafon.

'The ongof themis called the figft and vniuer-
fall
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Call motion : bkewife the diurnall or worldlye
motlon,‘,bccaufcitbringcth the day vito thc
world. For in thismotion the® and all thece-
Jettiall bodics do cuery day avife :m.d fee s they
callitalfo the violent,and rapt monoi_l,bec-“}[c
by the violent (wiftnes thereot, it carricth .wnh
jrtne relt of the Spheres: _

The otheris called the fecond and });u'tlcular
motion,attegether contrary vito the former,as
by which all the particular orbes do refitt thev-
niucrfxllmotion. They callitalfo Semaffer wiotiss,
th : motion to 1he left land, as the former is @
Like forte called dearer, that js,the motionto the

i nd.

“%‘l]:chz. motiens are alfo dil’tinggiﬂxcd accor-
ding to tnzreafon or the fubftancen the which
they areinherent: For they duler the one from
Cother three wales, _
th'ti'hc firlt difference isin refpect cither of the
whole ¢ Forthe diurnal motion 1s comnmon vi-
to all the celeftiall bodies : orels of the partes,
or {tarres cither fixed or wand ring, which haue
a motion peculiar and propre vnto themfelues.
1 he'econd difference is cithar m'rcgardc of
the fituation of'the Axes, For the diurnalimo-
tion is made vpon the Axe and polzs of the
world,and therfore the Fquator (lluuluh it in
the mididle: but the propre motiofis made vpon
the Axe and poles of the Zodiake, and theretore
¢! ¢ zodiake doth cut it in the middle: Orclsit
is in regarde ofthe polition _of the termes:inaf-
much as the dinrna | revolution 1s made from

the Ealt vnto the welt, oras Phmie tcrmcr}: ()Ixtx;

and Aflvosomicall termess

rom the right towarde the lefte hand: but the
propre reuolution is from the welt voto the
Laft,or from the left toward the right hand.

‘rhe third duference isin confideration of the
fiviftnes : For the diurnall motion fulfilleth his
courfle within th= fpace of 2. common howers:
bue the propre motion in diers dittances of
time, according to the largenes otthe orbes :
namely,the orbe of the fixcd flarres performeth
his circle, in 36000, yeares: of fin 3oioty in
12 :of & in 2. yeares: of the O in 365, dayes,
and about 6. hsures: of @ in 38 4. duycs, after
Pimie:the orbe of @ inas many dayes as the O:
and the orbe of the B, in 27.dates & 8. howres.

The circulare forme, ‘and civenlare motion of the
heaen, Chap. 11,

THc IIcaucn is circulare in motion, and in
fisure.

The circulare motion of the Heauen is pro-
ved as wellby 2. experiments, as by z. argu-
mentes,

The one cxperiment is taken from the flarres
of the 8. orbe, which both in then riting & fet-
ting,do alwaics keepe one & the fame habitude,
bothin regarde of the carth,aund one to anoth 12
which thing can agtee with nonc other thena
circularc motion about the centre.

'The other experiment is alfo taken from the
ftarres of the 8. orbe,alwaics appearing,and re-
taining in divers places the fame diftance ﬁolm
‘ the

-
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Yhe deferiptionsof Geométricall
ths Poles,and onefrom another : which alfo 2-

greeth vith the circulare motion onelie.

The ficft arsumentis derived from the confir-
tation of 2, opinions, wherof the one fuppofeth
thit the motion of the heauen isdireét and nfi-
nite : which ifitwere,the ftarres fhould vanifhe
out ofour fight : The other, that the ftarres in
their fetting are quenched, and 1o their 1ifing
are lighted againe 1 as Heraclirus affirmed,which
is abfurd,both in refpect of the motion,whichis
perpetuall and conftant in it felfe: and of the
contrary power, Whichcannot bein the carth:
as alfo in regarde of our Antipodes, whofe Weft
is our Eaft.

‘The fecond argumentis drawen from the dig-
nitic thereof : For the circulare motion is the
moft worthye, and morc perfeétthenthe right
motion, inafmuch as itbreedeth no (cifsion or
cutting, and is made about the midft of the
whole,not by difplacing the whole bodie, but
by theonlie vnc]mngcaﬁlc fucceflionof the fitu-
ation of the partes.

‘tha criculare figure of the Heauen i3 prouad

artely by fimilitude,and partely by reafons.

The fimilitude is this : namely that this fenfi-
ble worlde is the image of the fielt Archetype, ot
paterne of the worlde, who is withotn begina
ning or end.

The reafons do containe either the commodi-
tic of the circulare figure,or the neceflitie.

‘The commoditic confifteth either 1n the capa-
citie, or ¢ls in the fiviftics or aptnes voto
notion,
| ' The

——

|

!
1

and Affvonomicallrcrines,

The capaciticwas fit foe dhe heaens, in hie
theywerctocomprehend allother chin. Fot
the arculare fierets the et ol al ST IR
camfenbed with equud] conueitics. )

Th:hw.lthesor APLAZI VLD 1 by, 1 ot
bolongieg vato the dinatlmoziancatbod aito
the iy hthand monon, natae:Hvaro chic tieas
vencorelsvato dhie fecoad modon, whichye-
frieivithe formey, ‘

) her aonsdrawen fron the nocetlitie ofthe
crrenlare hpwie, are ehey e velpedt of dhe
whole workd s Forttho Hoan nwere of any ex
ther frrare, there mutt recdos be forie crptic
place,and abody without aplceor elsurve-
o de ot the celeflialb orbes, wiich cothnr could
notbe tarned sbowr by diwcrle msotions, or oy
they thald twdora fcilsion or cuzttay in funder
not without thetr greatehure, ) |

Thevessone forface of the carelh sidesier, an!
tht isramad, Chap. 12,

TR TE: )
E He e th and thewater mab 2 one ¢lobe and
*jtis proucd by cantes cidhioy senenall, or
{peciall, ; )

Lhe generail cautes belong vito bedhy the
elemenss madevp in one fotine, xud ace desinad
from 3. headdes.

Firltfrom the fiunification of the worder bor
bothin common Ipeahy, andinh feviptares ie
is called Orbus rerre, the Globe of'the cuth, or
the round woild,

Sccondly, fromthe Sphericall forme afwell of

. the

Ny 2
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Thedefcviptionsef Geemetricall

th Tleauen, into whole round compaffe inaf.
much as it is mcluded,ic cannot be but 1t muit
atio bz roynd 1 as alto of the thadoyve thae s
olobe dehcufbionh: For the Maifters of Per-
fpeétine do teach vs,dnrfuchis the darke bodie
as 1s e thiaowe therof,

Thirdlye,fromthe naturall defcending of the
P vions,citha ofthe carth, the Tude portions
couctinthe ceatre of'the Globe,and falling v+
pon the firface of the enthat sight angles @ og
cls of the water, finking alfo jato the centre ot
the worlde.tor the which thair ditcend ing they
gather thenfzelues into around funn;:,:mff can-
not abidevpona phine fititace,

The fpeciall casnfes ave fuch, as decerne the
roundnes of the carth, and ot the water parti-
cularely.

The rounducs ofthe carthis decerned tywo
waies.

‘theoncis according vito Longitude, from
the 1 alt toward the Wettor contrarywife, and
that cither by all the ffarves,which in divers pla-
cus do notappeare at the fune inftane @ or c¢ls,
chitely by the n, whote Eclipfe filleth out ac
one and the fune time, but by thofetn the Eatt
reconed one way, by thole inthe Wett; ano-
ther,

the otheris according vinto Latitude, trom
th: dquator towarde cach pole, gathered by
the vulike eleuation of the Pole, and inequall
qu.mtmc of thediies,bothwhich increafe vnto
tho .z that voc tromthie Lquator towardes the
Nordior South,

The

ani .!j’/.-'onowfr.z Htermes

1he roundnes of the waterisdecerned by to-
Lens deriued from the fwetling of the droppes,
cither hanging, or throwen vpon the dull, or
faide vpon the motle of Lousnes ¢ ay allofrom
the fwelling ofthe Sea, by micries whaereol the
Faud cannotbe (cenelromthe Shippebelowd,
although from the mane toppe fCmoy: and a-
gaine itany ihining thing be Lilfened to e vo
of a thip fayting kure from tie thore, 1o doteen-
deth by hetle an Hlizde,according as the Shinge
runneth further off, and at tire Lt is hiduen
{rom the fight,

'1'beﬁrn.:rian,fimmo&f.’;‘ric.mm‘ riaaonstude of the
rerreflrandl Globe. Chap.13.

"I"Hc carthor globe of the carth and water,
hath fitnation,relb,and mepnitude.

The fituation as bemg in the centre, ot the
place of the worlde tarthett diftant from tie
extremitics thereob)is proucd by argumeiits cl-
ther direét,or indirect.

The divect are derniad from the nature of the
broken pastes, exprefled either Phyficallye, or
Attronomically.

Phyfically, becanfe wherefoeucy they are -
Lout the earth,wealwares obferue them, thae
of their owne inclination they tende downe -
warde. But the centreis the lowedt place.

Aftronomically, inafinuch as althg femidia-
meters of the worlde, by which heauy thinges

dofcende,are continucd through the centre of

the worlde, and there they cut one another. S
Do chae

L4

1L,
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Thedeferiptionsof Geometricall

that where the fe€lion is avude,thete mft needs
be the place ot the earth,

Theductt arguments confilt in tywo finp-
pnhuons.

"(he one,that the catthwere in the Axis of the
motion of the 1-auen tovward¢ one fide & then
thould be taken away the apparent reafon ot
the middle Heauen : the reaton of the thadowes
Fquinediall, Solttiuall, and plagall s and the
1eadlonofthe vmuu(x” fieuinodtialies,

‘the other lupnoﬁuon that the carth were
without the Axisaemoued fiom the polis. ci-
ther to the Eufl orto the Wethwarde, and then
fhalhe taken away,bothin dhevifing and fetung,
the cquall qu antitie both of the date's ﬂmlu\»u;,
and {iaires,

The Rell of the carth excludeth al locailmoti-
cn.cithicriight or circulate.

The ripht motion is that whichis wade from
the midlt, and 1tis erther natuvall and peculiar
vintothe earth @ Forotherwile 1t thould come
to palic that heauy things fhoold af, unl orels
Jtls ‘:J() l‘.]t IU ne 0“(“’3'(1 |hll\” lll Ord 'IT(’ 1['
Ior (\lllc_l\\ m it fhould con.cm}nlic., that the
C: ur ihantd fottaks the ceatre of the world,

‘The exrth hath no circulare motion, peither
fnm the \welt to the Ediwarde, asfome haue
thoughe lortFJth.m, Al things thatare moned
inthe aer, fionid wiywaies be moued to the
svelbward s Noitherfrom the 1zt to the Well-
ward, by the dunnall modon: For then it fhould
be an harder matter to trausile toward the Katt,

Jren coward the welt,

The

and Affronomicall ternics,

‘the magnitude of the carth is nothing, being
comp. wed either with the whole world, wherof
itis the centre, which s proucd by Mathema-
ticall infteamentes that agree with the centre
ofthe world : For th' y at one time,and througla
the fame fight hole, {1 r.w two Brarres oppolite
in the Diwmeier: or cls bemge compared bue
with the orbe of the & whichisproued by tiie

cquail fpaces ob the day es and nights.

The ;‘m’,.fﬁn‘(’ of the c'.?l)}f'.!//:' of.r/;r.' earth,
Chap. 1.

e circifirence of the Clobe ofthe Farth
*andwateris found outby the vule of foure
proportiotall numbers, ia whichinle 30 num-
bors n<.wlum,\m{ihchnuth 1s virknowvne.

The thiee numbers giuen swhidh conteine the
proportion of a fegment of a celettiall circle
vito the like ﬁncc onthe carth,ure s 1, the diile-
rence of Latitude 12 the viateric duﬂ.mcr:: 3
the circumterence of the wholc heauen,

sy the difficience of Latiiudeis voderftoode,
fomany celettiall deorees, as any terrellrial pla-
cesare diltane afunder,

‘The viatorie didance,is that terreftriall fpace
of waye,thatis anfiverable vinio one degree, ox
any other dulerence of Lacicude,and i ts found
oui 3 manngr of wayes,

Iull by ehe dittance of any two places vpon
the L’llth I:tu wed vider one mulcr.m, the Laid
diftance b. ing precifely tryed,

Secondly l)y the latitude of both places, ¢i-
ther
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1'he r{rj?r;'pﬁ'om of Geomerricall

ther obferued by inftruments , or taken out of
Tables.

Thiedlye, by fubdulling the lefle out of the
greatcr: bor (o the ditterence of latitude fhall ap-
pearc, ywhereunto the fpace of way knowen be-
rweene the places geuaen, Malbe anfwcrable.
\Whereby vito exch dearee of agreat circlein
the heauen, thereare anfiverable vpon theearth
after Prolemee, furlongs s 0o.pafles 6 2 y00.grea-
ter leagues 1 s.After Erarofthencs, furl,700. pat.
§7500 leag, 2. %

The circumterence of the wholeheauen(con-
teining 360.¢r.)is the ;. .number in the propor-
tion « 1, for thatof a little and ofa greac globe,
there is the like reafon: » becanfe the terre(tuall
meridian hath the fame centre with the ccletti-
all,

I he fourth number of the proportion, thatis
the circuit of the greatelt circle in thecarth,hath
a.confideratrons.

The firlt is the maner of the fearching there-
of, and thatis,firlt by multiplying the third num-
ber, that is, the circumfercnce of the heauen by
che fecond, which conteineth the fpace of way
voon carth sand then by diniding the produt
by the firlt,whichis the difference of latitude.

‘[he fecond confideration is of the quotient,
or maniteltation of the content , which accor-
ding to Prolemee is miles 225g50. furl, 180000.
paliz2500000.greatey leagues, §400. according
to Evatofthenes,miles 61250. furl, z§ 2000, pall.

61250000, greater Jeagues 7875 ,
rha

and Affranomicall termes

Yhe o of :
”"ﬁ” ¢ ‘?}(”"' Diamcter , and Semsditineter

q/ r""-‘ (d?'flf '.f [ : v
y ¢ " /0 qf‘t/)c ui"t “ “’){J Yﬂ!' l“ {
- (A

| I\} meafuring the terreftriall Globe, wee con -
!tn(ér[cutllvr rlh-: Diameter , or the Semidia-
r, ot the Arca, or. th '
erer , or. the conuex furface
Onl;lhc Diameter is mealured by the proporti-
ont :)Lt[c;f)f\'nro the whole circumference,by the
ol omlclwmpomonall numbers , where-
againe three are geuen '
. t ang
niane U { » and the fourth 1s
The three
nu ' ‘ '
Lo ! mbers geucen, beeing throughlye
knawc 1and vaderttood, mult be duely placed
,mE“r 1cy muft conteine two things. ' ’
e .]Cflfl.'“’ is,the proportion of the circumfe-
e .ui of a cu'cl_c vito the Diameter thereof,
(‘ir]é:: ursnvp/.: [efymifeptsma i that is to fay the
arcumference ts vnto the Diame |
amete
o CLCT,as 22,05 Vi~
‘ ‘I he fecond is the greatett circuit of thecarth
Inany meafure, which was fet downe inthe 14
Chapter, .
Fhe fourth nnmber of the proportion being
}nil;nlowcn,lls the Diameter,wheeh 1s fouphe,
ift by multiply: » thirde !
whi(h}is u%;qi_ly:ng the thirde by the fecond,
hic 7. & diuidngithe product by thefirlt,
W -]IK' 1115 22. then by tubduéting the 22, parte
(which commeth forth of the diuifion of the cir-
cll_m‘\fc_*lcncc by zz:) outofthe circumference,&
tlluu‘lmg the remuinder by 3.whereupon arifeth
1 content of the Diamcter,altey Prolersee con-
teining
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T'he deferiptions of Geometricall
teiningmiles 714 Lfutlggaze pl 7159090
<5 greater leag 171 3.0 After !-',-.:fo/f/;. Wt es
19488 7 tur.goss 1 pafl 1948863 “ypgreatct
leag.zso5 1,

The “emidiametevis the dittance betvween the
conuex fufice of the eareh,and he centre thee-
ot (wh ¢h Grme do imagine tobee the place of
helly th - faid ditlance is found twowvaies.

1 Py Dh:preportion of the circle vnto th- Se-
miditaerer . which s fearaple oner and behide
Lrorisay isyntoy.

2 DBy dividingthe Diameter into two pavts:by
which meancs it il bee found to- conteine «f-
ter Predenec,miles 35794, furl 28636 pafles,
3579545 greater feag. 850 b After Lratoffhenes,
miles 9744, furl g0oy0! | pull. 974431 greater
]cag. 124 zﬁi. . ' .

The Area or planc is founde by multiplying
halfe the circuit of the carth taken 1 anye
knowen meafure,by the Semidamercr therceot.

'The conuex furface that couereth the wht»lzr
earth, is founde by muldplying the terrcitrialt
Arcaorplane,by -

The generall definition aud ditsifion of the carcles.,
Chap. 16,

N as much as the fiurface of the Tcaugnsis
fpherical,and their motion circulare,thertor¢
for the better conceining ot the reatons of the
celettial motids,they are diftinguithed fnto cer-
taine circles as partes , vhergodvwe are to fhewy

the names X the dinifion, :
3]

and Affromomicallrerines,

Inthe nameswe are toconfider their accep-
tion,and their dinerfity, being notwithitanding
all onc infighification,

‘Che Sacception of the name Circle,is of two
fortes, Geometricall,and Aftronomicall,

‘The Geometricall acceprion,is when a circle
is taken for aplane figure,which oneline equal-
ly diftant from the centre doth encompafie,

'The Altronomicall acception is etherasic fig-
nificth a civcular line, or a circumfercnce wan -
ting breadih ¢ or ellea circulare furface, which
hath breadth therunto adioyned.

The diuerfitic of names all one in meaning,
is when circles are called (amongeft diners Au-
thors ythreds,compafles, orbs, fegments,rings,
parallcles &equidiftant Jines.

The diuifion of circles is diucrflye delivered
by the Greekes and Latines,in three refpedtes.

Firlt in refpe€t of the materiall (phere,within
the which fome of the circles are notplaced, &
are theretore called extrinfecal fised, and mani-
fold , as the Horizons and the Meridians ¢ o=
thers are placed within the fphere , & are ther~
fore cailed intrinfecall,moucable, and fingular,
as are the two polaves,the Equator, the zodiak,
the two colures,and the two tropickes,

Secondly,in refpedt of the poles ot the world,
or the twofolde motion ofthe heauen :andin
this calc the Greekes diftinguith them againe
into threefortes.

The firft are paralleles, in number 5. namely
the 2.polares, the 2, tropicks, and the Equator,
all which haue the fame poles with the world,

k ars
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T he deferiptions of Geometricall

sre equidiftant on all fidesyand ferue the fyrft of
vmuesfall motion .

The fecond are oblique circles, in number 3,
namely the Zodiak feruing the fecond motion,
the Horizon, the milke way , all the which lye
oblique betweene the poles,

The thirde are thofe circles that are drawen
through the poles, and they are alfo 3. in num-
ber, namely the Eymnoétiall and {olthuall co-
lure, and the Mcridian

the thirde dinifion of circles is in refpeéte of
the'r quantity, 2ccording whereunto fome cix-
cles arc called greater, and fome lefle.

The greter circlesare in number 6. namelye
the Fquator,the Zodiak, the . Colures the Ho-
rizon and the Meridian,all which areequall one
vnto another ,and cut the fphere into equall

icces .

The leffe circles are in number 4. namely the
2. palares, and the 3. tiopicks,which are not all
of thzm equall one vito another,neither divide
they the fpherento two equall pieces,

Of the preateft civcle conteining the meafure of the
fiol# motson, Chap. 17,

e whole hcauen or votuerfall frame,tur-

ned round by the firlt mouon,doth in the

middle place betweene the 2. poles, defs
fcribe a certam circulare compatle, whercof we
are to a‘miidcr the nane , the delinition , the
commodityc.

The name thercof is divers: foritis fometimes

- uery Horizono

and Affronomscall tervies

called iovpeenic, dequidialis, thatis , if we may fo
tearme it, equidiall, fometimes the line orthe
orbe of the equalitye or equation ofthe day:
fpmetimcs the Equinodliall and Lquator: and
fometimes the girdle of the firft motion ormo-
ueable.

the definition thereof isthat , whercin the
magnitude , fituation, and equall conuerfion
thereofare conteined,

The magnitude thereof is confidered , inchat
itis the greateft circle, & hath thefe 2. propric-
tics,the one,that it dinideth the fphere 11to 1.
equall partes, the ather , that it hath the fame
centre with the world.

'The fituation thereofis in the mid{t between
both the poles of the world, in which refpect it
ditfereth from the reft of the paralleles, and ob-
lique arcles.

The equall conuerfion thereofy is that perfelt
reuolution which it fulfilleth within the deter-
minate fpace of 2.4 howers,

'The commodity thercofis great & manifold,
and it iseither Aftronomicall, or Geographicall.

‘the vle therof in Aftronomicalmatters, is feen
chiefly in 4.thinges.

Firit, by the helpe thereof we vnderftand the
meafure of the firlt motion, and thereby recon
the cime, which is the mealure of the firlt motio.

Secondly , it helpeth vsin the finding out of
the Equinoctialls,and that in two refpetls.

The one,in refpe¢t of the whole Farth . Fore-

tlzucry countrey diuideth the E-

quatos onely of all the paraileles, fnto 2. equall

called | E 2 picces,
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T'he deferiptionsof Geometricall

picccs,\\'hercby it commeth to pafie,that when
the o isin the Equinoctiall,the day 8 the night
throughout the whole worldare equall.

The other inrefpeétot certaine Regions. For
thofe that dwellvnder thie Equator,in what part
of the heauen foetter the @ 1, hau{:’ al\u'aicsl t‘hc
-u'quinor'hmu,or the d ay and the night ¢q uall,

Thirdly_thereby welindout both the fituatid
of the stars cacher toward the North , or towal d
the South , becatile it diftinguitheth the Notth
partof the world from the south:as allo their
declination, cither Scptcntriom!l or Mcridio-
nall.

Fourthlye , throughe the helpe thereof , wee
fearch the Jenpgth of the artificiatlday.

The vtility therofin Geographiceis feene in 1.
thinges. | *
1 thereby we feteucry town in his due place,
in the terveftrial Globe.

2 1t bringeth vs vato the knowledge of all
the paralleles, afwell celettialtas terreftriall,
3 Pytheaydthercotwe finith the deleription
of the earth.

Of the greatefl circle meafnuring the fecond 1w014-

o, LUCh ap. 18,
4 T

He (tarres of heauen which are mooued
round about from the Welt towarde the
Eaft,doe deferibe in the midit betweene their
poles ,a certen circulire {urtacc common to
all the planets, and acerten circulare Jine pro-

pre vawo the @onely.
Con-

wnd Aflronoinscalisermels

1 Concerning thelcirculare finface , there are

delivered by the Altronomers to be confidercd,

‘the names , the definition,the meafure, and the

vle thereof.
The names are diuerfe drawen cither from

the Greekes, orfrom the Latines,
'the Greekes call it che Zodiake, cithex of fu,

Jyfe,for that itis the path wherein the @, (takent

to hee the author ot hite) doth walke: or elfe
for that the ancient

of 2edimya luing creatre
Aftronomers, hatie beautifyed this circle with
the figures of certaine lining creatircs. '

The Latines teanme it Stgniferyas carrying the
fignes , they call it alfo the oblique circle, o the
circle leaninga fide, '

The definttion contzineth the m:\gnitudc R
the nl)liqucﬁunlion ,and the limites thereok,

Concerning the magnitude therof,this 1s on-
Jy to be onfidered : that itis one of the greater
cireles. '

the oblique fitnation thereof, is cither in ref=
petofthe pamllclcs,which it cutteth at incqual
angles: or of the uregulare a‘cenfions, and del-
cenfions,or of the polcs of the world, trom the
which it is not equiditant.

The Jimites thereof are the 2 tropicks,whichit
roucheth, and diuideth the Equator ino two ¢-
quail partes, declining diercfrom by litde & 1i-
tle vuto the diftance of 31, gr.at mi,

“I'he meafure thereofis either inregard of the
Jength that it hath,or ofthe breadthe

The lenath thereot is y60.g8.and 18 dinided

into 6.Northsen figncs;as Y. Y- M €9, § Lo NX-
&
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& into 4. Southren fignes,as 2-m. 2. 6.8 K.

The breadththereof is 16.¢r as wel in regard
of th: roming of the planets fromthe i clipuck,
and fpecially of Q. & &, asallo in refpect otthe
principall conltellations , whereof the greater
sare declineth from the mudit of the zodiake.

The vicis chisfly feenein the obliquitie there-
of : for thereby it falleth out, that the partes of
heauen,do with the more eafe maintane their

_courfe againft the fislt and vniuerfall motion:

s alfo that the arres may fometimes bee in the
South,and fomtimes in the North,for the grea-
ter benelite of the inhabitants of the earch,
The circular line proprevato th: @ onely,
hath ditiers names,with the definttion & com-
modity peculiarly appertaining thercunto.
" Teis called the wheeling, the way, the cowtfe,
the place of the @, the Lclipticke line, alfo the
burnt line, and the diuifion of the rodiak.
'The definition thereof, is that whereby it 18
called a greater circle, diniding the breadth of
the zodiake into z.equall partes . )
1he commoditie thereof is noted as well in
defignin ; the Eclipfes of theo & @, whlch ne-
wer happen but when both of them are vndee
orvery neere the LEcliptick line; as alfoin di-
gtinguiflung of the 4.quarters or leafons of the
yeare.

Of certaine termes whereby the flarreshaue relise
t1onGnta the aforefatd circles, Chap. 19.
Hz=whole number alwel of the fixed ltarres,

as alfo of the planets , hath relationboth ‘to
the

and Aftramomicall termes

the Equator,and to the Zodi.k,

They hue a twofold relation varo the Equa-
tor, cither in regard of the orbiculare longitude
ot the Equator,or of the laterall pofition, therof,,

in the orbiculare longitnde of the Equatorwe
are to pote the names, and the definidon.

it is fometimes called the longitude of a ftar;
and fometimes the tight afcenfion.

Itis defined: The mﬁc of the I'quartor compre-
hended betweene thehead of v, and the feéii-
onofa great circle pafting through the poles of
the world and the true place of thz ftar,

Thelateral pofition hath alfo name, definiti-
on,and divilion,

Itis called the declination of a ftarre.

Itis defined to be : The arke of agreatcircle,
pafling through the poles of the world, and the
true place of the ftarre, the faide arke beirgin-
tercepted betweene the Equator, and true place
of the ftane,

Itis divided irto the Septentrionall,and Me-
ridionalf declinztion.

The relation that the ftarres hauve vnto the
Zodiake, is alfotwo tolde, either according to
the Longitude ot'the Zodiake , or els according
to the tranfuerfe diftance towarde either of the
Poles.

In the Longitude of the Zodiake we are to
confider the name,and the definition,

It is called Longitude: For that itis reconed
longwaics on the circumference of the Felip-

ticke : 1t isallo called the truemotion of the
Sturrc, _

It
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T'he deferiptions of Geomerricall
Icis defined to bethe A cke of the Zodiake,in -

tercepted betweene the head of v, and thefec-
tion of a greatcircle pafling through the poles
of the Zodiake, and the truc place of the (tarre.

Tu the tranfuerfe diftance we a5 to notc the
name,the definition,and the diwfion.

1tis called Latitude, becaufe it is reconed ac-
cording tothe pofition that it hath from fome
onc fide of the Eclipuick, _

It is defined to bethe arke ofa great circle,
drawen through the poles of the Zodiake, and
the tue place ot the ftarre, the faid Arke being
intercepted betweenc the Zediake, and thecen-
tre of the Starre,

Itis diuided intothe septanerional Latitude,
when the ftarres arc vnder the noxtherly fignes:
and intothe Meridionall Latitude, when they

are in the southerly fignes.

ofthe propertion and [upputation of the declinati-
on of enery point of the Eclipticke, or theregarde
of the purtes of the Zodiake, Guto the Equator.

Chap. 20

IN the declination of any point of the Tclip-
ticke, 2. thinges areto be obferued ; the pro-
Jortion,and the fupputations

In the proportion we may note allo
For either they haue nonc obliquation,
their obliquations ar¢ cquall.

thoie that haug none obliquation 4
head of v~ and 2,38 beis
fetions of ahe Iiquator and the Zodiake.!

2,things:
or ¢ls

are the

L the common inters

Itis

and Affronomicalirérmes.

'rhofe that haueequall obliquations,ate fuch
as are equally diftantfrom the Equator,and they
areﬂ esther greater obliquations, or cls the grea«
telt.

The preater obliquations are thofe thathauae
any diftance lefle then the greateft from either
of the factions, andofthat forte there ave al-

waies foure.
‘fhe greateft obliquations arc thofe that haue

the greateft diftance from the Equator, asthe
head of 6, that s,the Somer fo}ﬂicc ;and the
head of 5, that is the winter folltice. ”

'fhe fupputation is made either by the tables

of declinations,or of Sincs.,
TheTables of declinations ate calculated in

fundrye places by Aftronomers,and they con- i
filt of the 2. fides, the Arca, and of thetwo ex- |

tierhities orendds.

e fides are either at the righthand , or at the
feft : that at the left hand,to be entred into,wh¢é
you haue the figne in the toppe of the table:and
that on the right hand, when thefigue is in the

footc therof.

The Areais that, wherein at the common an-

gle the deelination is found.

The . extremitics are thofe that conteine the
fighes : of which extremities , the oneis called
the topﬁc,or ypper parte: theother the foot , or

{
i
by the table (

ofSines,1s Pdtl’brmt’d by the helpé of the rule of
4. proportionali numbers, wherein 3.numbers ,

the nethet pacte of the table.
“The fupputation that is made

are giuen, and fourthisto be foughtout.
k. :

The
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The deferiptions of Geometricall

.'The 3. numbers giuen,muft conteine the right
fine of the whole quadrant, ot of the femidia
meter : the right fine of the greateft declination
ofthe © : and the righe fine of the diftance of

the point of the Eclipticke giuen, from the firlt
feltion ofthe ZodiaEc and the Equator.

‘The fourth number producccﬂ)y multiplica-
tion and dinifion, isthe right fine of the decli-
nation fought,whofc fubtended arke declareth
the number of degrees.

Of the 1. civcles called the colures o diftinguifbing
the Equinoltialiand Solftstiall posntess Chap.ri,

Orafimuch as there are certaine pointesof

the zodiakeand the Equator more notable
then the reft, therfore the Aftronomers haue
thought goad to fit vnto thofe pointes 2. Cir-
cles wherof we may confider the reafon of their
name,their definition,their number,their figu-
ration or defcription,and their vfe,

They are terméd colures, thatis imperfect,in
3. refpedles.

1. Becaule they appeare alwaies incomplete,
or maymed, thewhichthing netwithitanding
femeth to be common with diuers other circles,

2. Becaufe they haue fome partes that do ne-
uer arile,

3. Becaufe they are carried about after an
imperfect manner,& not according to the pofi-
tion _ofLongitudc, as the motion of the Head
uen is.

. The definition contcineth their magnitude,
their

BRI - R e B T bt el S e

wnd Afromomscall termes

their interfe&ion,and theirmotion.
As touching their magnitude,they are of the

number of the greater circles.

As touching their interfe&ion, they cut one
another in both the polesof the world,at fphe-
ricall right angles.

In their motion,they aremoted together with
the fphere.

Their number is two : wherof the one pafleth
through the Equinoctiall pointes and thepoles
of the world,and is called either the cquino&ial
colure, or the diftinguifher of the Equino¢tialls:
the other pafleth through the folftitnall pointes,
and thepoles both of Lclipticke and of the
worlde: and s called both the folttitiall colure,
the diftinguifther of the Solftices , and alfo the

circle of the greateft declinations.

Their figuration is defcribed by the femidia-
meter of the worlde, whole revolution being
fullye perfourmed through the poles of the
worlde and the Equmoctall pointes, maketh
the Equinoétiall colure, but pafsing through
the poles of the worlde,and the folttitisl points,
it maketh the folttitiall colure.

Their vie is manifolde, but principallyein 3.
thinges. '

1. 1n ditinguifingihe Equino&iall and Sol-
fticiall pointes.

2. In reconing afwell the quantitic of the
greateft declinations ofthe @, by the arke in-
tercepted betweence the Equator and the Eclir-
ticke :as the fpace com rehended between the

poles of the woslde,and the polcs of the Eclip+

Y Bhe B T
‘b,

| SN ticke

e

-;E”/IZ

L



— . —— A
—— .

e e T ol T e i
e ————

—— i it " A Vieuda

=

Thedefiriptionsof Geometricall

tick, whichis alwaies equall vnto the arke of
che greatcft declination,

3. Forbetter vaderitanding of the afcenfions
and defcenfions of thefignes.

Of 1he¢ Mervidian., Chap. 212,

THc O carried about by the firfft motion,whé
it is at the higheft,defignech a point ofa cir-
cle,wholc definition, varietie,and office, weare
to confider.

The definition taketh holde both of the
names thereof, and of the macter it felfe,

It is called the circle Meridian, Mendionall,
and Merinoctiall, the circle of the midday and
midnight, cither becaufe ic diuideth both the
day and the nightinto 2. equall partes, the one
afcending,the other defcending : or cls, becaufe
fo often as the ©, according to the firlt mation,
is vader the Meridian,itis then either midday,
or els midnight. .

The matter it felfe is that, according whercto
it is defined to be one of the greater circles,dra-
wen throughthe poles of the worlde, and _thc
verticallpoint of any place geuen, and flanding
ftill when the Sphere is moued.

The varietie of the Meridian, by reafon of the
sound figure of the carth,is either nonc atall, or
manifolde.

It is none at all,either in regarde of reafon, or
of fenfe.

It is none atallin regarde of reafon,when ona

place is duftantfrom anotherinLatitnde oncllh
tilat

(

B A

and Aflvomomicall termes.

that is,from the North to the South, or contra-
riwife, |

It is noneat allin fenfe, when one placeis di-
flanc from anotheraccording vnto Longitude,
whichis from the Eaft vnto the Welt, or con-

trariwife 36, fcrup. that is, about joo.turlongs.

The varictie is manifolde in regarde alfo of
reafonand of fenfe.

'The manifolde varietie in regarde of reafon is,
when examining the lealtdiftance towarde the
Eaft or Welt, we conclude another Meridian:
and by this meanes we may haue fomany meri-
ridians,as there fhalbe places ac enery fmall di-
ftance toward the Ealt.

'The manifolde varictie according vito fenfe,
is as often as any two places thalbe ditant one
from another,betweencEatt and welt,more thé
halfe a degree, and by this meanes we may haue
fomany meridians.as therearchalfedegrees of
the Equino&tiall gircle.

The office of the Mecridiane 1s twofolde, ei-
ther Altronomicall,or Geogrraphicall.
 The Aftronomicall office thereof is executed
two manner of waies,

1. In pointing out the Noonestide, or Mid-
day,cither naturall or artificiall,

2. The diuers habitudes and pofitions of the
ftarres,following the motion of the heaucen it
felfe,are a(‘cribcfvnto the Meridian.

The Geographicall office therofisalfo of two
fortes.

1. By the helpe thereofthe Longitude of all
placss is calculated : and what places are more

‘ origneall,

NS
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orientall,and whichmore occidentall.

2. By the aide therecfwe defcribein the ter-
reftriall plane, a correfpondent merdiane line,
for diners vies of Aftronomicalli Inftrumentes.

Of the Horizon, Chap. 23.
Tﬁcre is al{o another circle, which the @ by
the firflte motion dooth point out i the
Eaft and Weit pointes, whote definition, diuifi-
on,and dipnitte,is tobe confidered.

The definition {tretcheth it felfe both to the
names therof,and to the matter.

tehath diners appellations :and s {ometimes
called the Horizon,Finstor,Fintens, as limiting
our fighr,and fomctimes the compafle orcirclo
of the Hemifphere of diucrs regions.

The matter it felfe attendeth the defcription
of the centre or pole thereof;the circumference
and the magnitude.

The centre or pole of the Horizon, is thever-
ticall point of cache place, di ftant from the E-
quator fo mucl,as the poles of the world are di-
jtant from the Horizon.

The circumference of the Horizonis that,
which thefemidiameter of the worldein hisfull
reuolution through the pointes of the Eaft and
weft,and the reft of the brymme of Heauen,
defcribeth.

The magnitude of the Horizon is confidered,
in that it is onc of the greater circles, dinidin
the worlde (in regatde of fenfc) into 2. equaﬁ

fqgmcntcs,whc:of the oneis catled the VPP}‘;"s
the

- W

and Affrenomicall termes

the feene,or the divenall fe
lower,the hidden,or the noétur

The diuifion of the H .

refpect of the Equ

oblique Horizeon.

The righe, or ortho

all tegment,

: gonall Horrizon hath‘;.

propricties,

I Wi ' ]
\Iz\ ;th the Equator it hath cqual angles.
r Ithaththe pole,orthey
Equator,

cu;mf!;rr:::}cl: fhc poles ofthe world in his cir-

ronss i all hger sonmrasy e At Hori-
L K ¢ right.

m':-[l:icfg]ﬁ’zl[ tc'ct }‘])::ngfligr:rz:::,. b‘y reafon tf the
thcrf:,of-' we lcn.rnc 5.,thi|§ c:. :For by the hc]pc
i S oS il i o nd
and fetcing Ofthcqo. y the time of the rifing,

;, :Jl‘l}lfci‘ilcl:a'” hower f)ft!)_c day, the @ fhining
flarre gcucu[:; gfl?;};rt !}’f: ?ggl&l\‘[,wwhcrcwi(h anie
Sluiaite hidden <> 40 3IWayes appeare , orare

s Therifingund fecting of the ftarres.

6 The Eclipl
¢s oftl .
or notfeene. l the @ & g, cither feene,

Oy |
M reouer, the Greekes deliver vntovs a

jntlg)rc fubtile diuifion ofthe Horizon : and
s twofold, the ong to bee conceaved
in

gment, the other,the

orizon is confidered, in
ator as 1cs either a right,oran

erticall pornt inthe
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The deferiptions of Geomerricall

i mind,only,the other falling within the com-
»afle of our feife,or our fight. .

Concerning the Horizon to e conceaucd in
minde onely, wee atc to ijote the names, the
defeription, the caufle.

1t is diueifly named,as either rational,or con-
ceaucd by reafon, by the Greekes called drihpes

wxie, and alfonaturall, _

‘the defeription diereofis ablolued by a femi-
diameter, and 2 civcumference and the Atea
thercof.

The femidiameter is that line , whercof thé
oneextremity Is inthe cies of the inhabitants
ofthe world, the other extremity is in the orbe
of the fixed Itarres.

1he circumference and the Area is the {pace
and compafle, which the femidiameter maketh,
beinge catryed about by the brime of that
part of the heaneh , thatis extat aboue the Ho-
rizon.

The caufe alleaged is, thatour fight beinge
inhable topearce ynto the beholdiug ofall the
fixed ftarres, doth concludethat thereis acerten
circle in theheauen that limiteth the thinges

feenc, from the thinges not {ecne.

In the Hotrizon apprehended by our fenfe,
we are to note the names, the defcription, the

varietie,

It is called the Horizon fenfible , or pc:_'cci-
ued by our fenfe, alfo the apparent, and artifici-

all Horizon.

vhe defcriptions pcrfourmed by afemidia-
metes

&t

-

and Aﬁ’ranoz’nim [ termres,

meter, 2 circumference, and aplane.

‘The (emidiameter is that Jine , whereof the
one hinite is in our eyc, the other isin the end
of ourfight vpon-the furface of the carth, con-
fitting of thoufand furlongs, which endewee
imagine in afree profpect, to ioync chie heauen
and the carth together,

The circumference and plane is that fpace &
compafle,whichthe aforefaid femidiamerer tur-
ning sbout,dorh deferibe .

The variety is common alwel vnto the Ratio-
nall,as the fenfible Horizon ;& itis cithernone
at all, or elfc mamfold .

Y he variety of the fenfible Horizon isfaid to
bee none atall, when the Horizon doth con-
cinue all one and the famc,and icis ctherinrea-
fon.orin {enfe,

The fenfible Horizon is not varied in reafon,
when the places are not any whit, nor any way
changed. _

‘Ihe fenfible Horizon is faid notto be varled
in fenfe, when the places diftant about 400,
fnrlonges one from another (that is 4 8.mi.) do
not alter, ¢ither the chimate, or che length ofthe
dayes, or the apparences of the heauens.

The variety of the fenfible l{orizon is Mani~
fold , when rhe places are varied more then
400.furlonges ,and are fituated cither towarde
the Eaft,or Weft ¢ in which variety neither the
climate, nor the length of the day,nor the appa-
rences of the hcauens arc changed with the
Horizon : or elic they are {ituaved toward the

north or fouth,whermtogether with the Horizo
¢ both

- ey,
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The defcriptions of Geometrscall

both the climate, and the length of the dayes, &
the apparences of the Heauens are altered.

Of rhe 1o Tropscles, Chap. 25,

He @ carryed about by the fecond motion,

in his greateft declination from the Fquator
by the violence of the firlt motion, defcribeth

certaine ram)lclcs, whereofthe generall reafon, .

the number, & the offices are to be confiderced.

The gencrallreafon is ether in refpeét of their
namcs, or their definition.

They are named by the Greekes v¢:7ixai, Tro-
pickes,by the Latines Serfites, conuesfing,Serten-
res, tourning,and the Sollticiall parallcles,

Their definition conteinethy their quantitic
and cheir ¢ reunference.,

Their quitity is noted,either in refpet of the
othercircles, thefe being compted in the num-
ber ot the lefle circles,or in regard of théfelues,
whercby they are compted equall , in afmuch as
they arc cqually diftantfrom the centre of the
world, beeing feparated the one from the other
by the double diftance of the @ greateft declina-
tion.

Their circumference is that round compafle,
which the @,pafling throughe the 2 folftidall
points,doth '(F'fcribc.

Theyare in number 2. theone Septentrionall,
the other Meridionall.

The Septentrionall Tropickeis on thisfide of
the Equator (in refpeét of vs) which wee call ei-
ther the yommer tropicke, for that it pafleth

| ' through
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and Aflrono miscallteries

¢hrough the poinét of the Sommer folftice,orls
the tropick of 6 becaufeitis defenbedthrough

the end of 11, & the beginning of 9.

'The Meridionall tropicke s fitusted on the o~
ther fide of the Equator, and is called (:lthcr‘tllc
Winter tropicke, as pafling through the poinct
of the Winter folftice,or the tropicke of ~p, be-
canfe it is drawen through the head of .,

Ihe off:ces and commaditics of them, are in
number 4. -

t ‘They thewe the Tropes, thatis, the conuer-
fions, or tournings of the ©, alfwel in Sommer,
happening in our age the 3.and v.of the Ides of
Tune,as alfo in winter, the 3.8& 2. of the Ides of
December. .

> 'they fhew in cuery fituation ofthe fphere,
both the longeltday, whichis as longas the di-
urnall Arke ofthe Tropicke of 6, conteincth
howvers : and the fhorrelt day, which 15 as
long as the fpace of howers, conteined within
the diurnall arke of the tropickecof "5,

3 They poinét ous the limits of the courle of
the @, and his greatclt _dcdtnauons: which are

23. gr.5 zani.as in the tn.nc.of.-lefm-dm: & Pto-

lernee,of 23.gr.2 8.mi.as itis now in our time.

4 They fhew the burnt zone which they fepa-
rate fromthe temperate,and the midit of the fe-
cond ¢limate , which they call dra-Syenes, and

Anrs-dis-Syenes,
Of the u. pelare circles, Chap.26.
’ I ‘he two poles of the Zodiake, carried about

by theregulate reuolution of the voinerfall
| G 3 frame
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frame, defcribe about the poles ofthe worlde,
two circles, whereof the generall reafon , the
number,and the vlc is to be noted.

The gencrall reafon oftereth to our confide-
ration, their naine, their definition , and their
accidents.

‘They are called the Polare circles, either be-
caufe they are deferibed about the poles, or by

the poles .

'Their definition by the Latines,is made by

- their quantitie, and their circumference and

plane.

Touching thzir quantity,they are in the num-
berjof the lelle circles, equall in all places.

‘Their circumference and plane 1s defcribed
cither by lines , diawen from the poles of
thc_ 7zodiake , vito the Axe of the worlde,
atright angles, and hauing by the daily moti-
onaperfeétreuolution ¢ orels they aredelcri-
bed by certen femidiameters , draywen from the
centre ofthe earth vato the poles of the Zodiuk,
and tarned aboyt by the diurnall and podtur-
nallmotion, -

The accidentes of the polarecircles do deter-
mine either their equality, for they are paral-
leles, compared cither onc with another , inaf-
much as thoy are equidiftane from the centre,
or compa ru{wi;h the tropicks, & the kquator:
or ele they determine cheir ddtance cither from
the naxttropicke, whichis 43. gr. oxfiom the
poles of theworlde, which is cquall vnto the®
rreateit declinatton.

They are two in number: Theone Scptentril-i

ona
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nall,the other Meridionall .
The Septentrionall Polare circle is defcribed

by the North pole of the Eclipticke: th: Mendi-
onall, by the South pole thereof.

The Scptentrionall polare circle is called Bo-
rcall, North of the North winde called Boreas,
and Arcticke,and Septeutrionatl, becaule of the
2. conftellations , the one of the gieater beare
called Arétos, the other of the lefle beare called
Seprentriones,whichare nigh thercunto,

The Meridional polare circle1s called anflrall,
or Southernc of the South winde called Aufler,
and Antaréticke, s oppofice vato the Arlticke,
and Meridionall, of the South part ofhcaucn,

called Mersdies.
‘heir viz is noted in that they comprchende

the cold and frozen zones , and thein 1abitants
ofthe earth called Persfess, whofe hadowes gog
round about them, and on cither fide limitethe

the diftances of the poles.

abhe Dolure civcles otherwsfe deferibed according
rothe Grecians . Chap. 27.
T~ He polarc circles are deferibed,cither accor-
L ding to the greatelt declination of the ©
or the altitude of the Pole aboue the Horizon.
The greatelt declination of the ©,by ‘neans of
ihe motion of inclination of the cight Sphere,
isdiuerfe. For it was one in times paity and is
found to be another now : and of fuch circles,
the reafon is declared in the Chapter before.
The polare circles delcribed according to the

altitude of the pole, require the confideration
| of
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of their definition, their varietie, their offices,
and the manner of their defcription.

1n defining the Aréticke polate circle, we (1y:
1. Thatitas the greateft of thole circles -which
arc alwaies in our fight, thatis,of thofe which
we may fee at the fame inflant: 2. chatit tou-
cheth the Horizon in one point ¢ 3.thatitis al-
together aboue the earth.

In defining the Antar&ick polarecircle,we fay:
5. that it is equall and parallele vato the Are-
ticke : 2. that it toucheth the Horizonin onc
point $ 3. thatitis altogether hidden vnder the
carth.

The varietie is manifolde,according, to the di-
diuerfite of the climates.For cither they are not
at all, as inaright Sphereit happeneth, where
e xcluding altogether the polare circles,the Gre-
kes recon 3. parallcles onlic: or els they arc,and
thofe fometimes  either lefl, equall,or greater
then the tropickes,or els they are equal vntothe
E quator aml the Horizon. For by how much
the pole Malbe highex, by fo much fal thefe cir-
cles be greater.

The offices and vfe of the Aréticke circle is,
4n that it Meweth the Starres that neucer arife
jnor fette: of the Antarcticke circle, the con-
trary is to bé conceiued.
¢ ‘Themeanes of their defcriptionis by thofe
.Starres, that in any Region d[z) touch the Ho-
rizon.

Of the Miliie circle. Chap. 28.
F all the circles, thereis none to be feene,

befide the Milkie circle, which for that the
Greekes

T AT R ETNERE A SRR TR S EGHETETTORTEE .
-+ .

a1 Aﬂronorm'm/? teries

Greckes do recon among the other circles, we
wil exprefle the names, the definition, the « at-
fes thereof,and the diftinét Starres wh,ich 'k
the fame. e

Then:upss arc diverfc :as G.rlevie, the Milkie
ro.rbc or circle,the Milkic Zone or milkie waye
The Arabians dalit Mesarari,as it were a bro}ad .
fpacc,or arke that moueth, o

Itisdefinedto be one of the greater civeles
n)bllquc,drnwg:n or ftreeched toward both the
Polesymolt brightly fhining,apparent vnto the
fcn_fc,mcquall,T)oth in breadih and in colour.

The caufes are diuers, and thofc either fabu-
lous,or natural),

The fabulous caufes arcin number 4.

The firftis taken from the fcorchingofthe ©
fl?lf the © ha_d fometimes made his motior:
tocbrs,vavr]lgtl;}.r his {fcorching had canfed that place

The fecond is drawen from the milke of Zano
that running plentitully oncof her pappes 'lin:
tu! this circle of that colour. .

The third is fetched from the feate and habi-
tation af ftrong and valiant men, whom the 1’0-
ets haue placed in chis circle,

K he tourthis detiued ont of the way of the
Gods,as if they pafied thereby vato the pallace
ot Iupster. ‘
bclrl:]ca::atufall c:mf'%'_sa!lcadgcd (althoughthey

: y.yet)are principally, buc 3.

Thefivlt by 2heophraftus : who laid,thatit is
:jha; loyning together, wherby the heauen being

wided into tyvo hemifpheres, is as it were bya
cereen

Th
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certen claye faftened.

Thefecond,by Arsfforlezwho tookeitto be a
Metcore,fet onfire in fuch forteas a Comete,

Thethirdis Aftronomicall : which affirmeth
thatitis a girdle caufed by many little (tarres,as
it were one touching another, in the which
concurring in that Place, the light of the Sunne
is dittuled.

The diftinét Rarres that make ic, are cheiflie
thele t 1he Arowe 1 the Fagle : the bowe of &t
the Alrare: the 4. feete of the Centanre : the hip
Argo : the head of the Dogge ¢ rth(: vight hand ot
Orson : Evichthonsns OV the 1 agoner, with the

~ Goureon his (houlder s Perfens : Cafisopesi: and

the Swanne.

Of the s pr:’ncipn/IRegiom of the worlde,comnion-
ly called Zones. Chap. 29.

THe vniuerfill Globe a(well of theheaucns,
as of the carth anfwerable thereunto, is di-
ftinguifhed into certain orbicular tradtes, which
the fpaces comprehended betweene the 4. par-
allcles do make, of which traétes wemay con-
{ider the names,the definition,the gcncrall nit-
ber,and their diltanceonc from anothcer,

Their names arc dwerfe: For they arc called
either Zones,or wadlingbandes,or girdles, or
Mafhes,or coaftes,

They are defined to be the fpace cither of the
heaunen,or of the earth,comprehided betweet
two lefle paralleles, or cls included on eueryé
fide with the polare circles. -
‘ : Their

L

and Aflvonomicalltermes.

Their generall number is twofolde : For ci-
ther they are celeftiall, and {o the caufes of the
terrefteiall,or els they are terrefiriall of the fame
proportion with the celettiall, ,

Theceleftiall arc cither Meane,or Extreme, or
betweene meane and extreme. ’

X The Meane is that Zone which is included

ctweene the 2, tropickes, and iscutintwo c-
q'u'all partes by the Eguator,

IheExtremes or polare Zones,are thofe whet-
of:(bcmg butz )theoneis called the Septen-
wionall Zone, within the Aréticke circle: the
other the Meridionall Zone, withinthe Antare-
ticke circle. T

1 he Zones between meane and extreme, are
alfo 1, whercof the one s Sc])ccntrionull. com-
prchc.nded betweene the topicke of 6o, and
the circle Arcticke , andthe other I\lcriJi)onnll
comprchended betwene the tropicke of 7 and
the circle Antarticke. i

The verreltriall Zones haue the fame reafon
with the celeftinli, atwellin refpect of theirni-
ber,asin reparde of their names.

The tf:rrc-ihiall zonesare alfo §. in number,
anfwering proportionallye vnto the 5. celcltiatl
Zones, conically marked out by the 4.celelli-
all paratleles. ' .

fl‘hatcrrc!‘rri:lll Zones haue the fame reafon
with the celeftiall,in refpect of their names allo:
For that terreftriall Zone that is vindet the mean
celeftiall,is called meane : thofe which are vn-
derthzextremes or polares, are called extremes
fcprentrionall,or Meridionall : and thole which

. are
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are vader the Zones betyweene meane and ex.
treme,haue their name accordingly,and are ct-
cher Northerlie,or Southerlie.

The diftance one from another is in this man-
ner : the meane or burnt Zone,according to the
Latitude reconed in the Meridian, conteineth
47.0c.0r 7og. miles: the extreme intemperate
Zones do each of them ,according to the faid re-
coningconteine, as many degrees and miles, as
the meane : the temperate zones betweene
meane and extreme,do cache of them conteine
acplorciiuwg to the former reconing 41, gr,0x 645.
mitles,

Thedifference of the Zones,andehe manner how <l

places Spon the earth, may be brought within
thesr compnffe, Cllap.go.

"I"He difference alfo of the zones aswell cele-
ftiall as terreftriall, and the reafon how all
plices vpon carth may be referred vato them,is
worthie the noting.
Their difterenceis to be confidered either in
refpedt of their figure,or their accidental nature.

The figure of the meane is vaiforme, and for
the moft parte alike. ‘

The figures of the extremesare either of thé
equall to other, yet fuch,us thatithey fecine ra-
ther to'carie the thape of cixcles, then of zones.

The figures of the zones betweene meane and
extreme,be cither of them alike,and cquallvato
the other : yet abour che tropicks thetr figureis
limited with a greater compafle, then toyvarde

the

and Aﬂronoml'c.tf!!er LT IT

the polare circles. _ .

The accidentall nature of the zones s thag,
regarde wherof they are {aide to be meane, ex-
treme,and berweene meane and extremc,

‘the Meane or burnt zone 1s divided into 2.
partes, W hereof the one is ﬁm;u.cd vader the
Iiquator,the other about the Tropickes.

‘I hat parte which is fitnated vader theFqua-
tor feemeth to be temperate, and thatfor three
caufcs.

1. By reafon of the fodaine and crofle accefle,
and recefleof the Sunne. _ ‘

1. By reafon of the continuall equality of the
nightand day in that place. _

3. By reafon of the fwitt carying aboutof the
©, by thefirft motion. )

That parte which 1s _ﬁtuatgd ynder the Tro-
pickes is hardlye to beinhabiced, and thatallo
for 3.caufles. ' ,

1. For the {lowe conuctfion ofthe ©.

2. Eor the doubled proic&ionot‘thc Sunue-
Leames,vpon thofe places. .

.. For thegreatincreate of the Sommer daies
aboucthe nighes.

1he extreme zones are both of them frozen,
by reafon of thetoo much colée that fallech ouc
there,by mcanes of the oblique prou:étwn, and
reflexion ofthe Sunne beamces,

1 he zones betweene meanc and extrame are
both of them temperate, and are diu::dcdmm
3.Regions, whercof one 18 ﬁtu.ntc;d about the
middle parte thereof,which weiuage fimplicto

" be temperate, by reafon of themoderate heate
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of the @, namely, from 34. gr, vonto 48.gr. di-
lance from the Equator: the otherz. regions
arc about the extremes therof,the one betng a-
bout thetropicks, and o fubicét vnto the 1n-
temperate heate of the burne zone, the othier
nigh vato the polares,and therfore fubicét vato
the intemperate calde ofthe frozen zone.

The reafon how al places vpon the earth may
be referred vato thofe zones, hath two confi-
derations,

1, If the places haue Seprentrionall Latitude,

and thae lefle then the greateft declination of

the ©, they belongvnto the burnt zone : if c-
quall,vnto the trop.of 6g: it greater,and yeenot
“exceeding 65 gr. 30.mi. they belong vnto the
temperate zone. It the faid feptentrionali Lati-
tinde be equall vinto the complemét of the grea-
telt obliquation, they muft be placed vinder the
arctick crecles ifgreater, vnder the frozen zone,

2. If the places ginen hane Mertdionall Lati-
tude,the fine Tudgement is to be pronounced
cf them,as ot the places vnder Septentrionall
Lacitude,

Ofthe fowerfolde r{'ﬂ»g and fetting of the Starrés,
Chap. 31. N
tle Pcets,and for the better parte all other
~ Authors,doc periphratlicallye delcribe the
times of chinges, worthie the noting, by the
Starres ofheauen,either rifing or fetting, '
- Intheirrifing is to be confidered, the defini-
tion,the fubdivifion.
‘Lhe definition doth cheiflie confift of the

name,

and Affronomicall termes.

pame,and of the mateer, ]
Thename in tus place fignifieth their ficftap-

parition voto the ere, or their Afcenfion.

T hematter is that according wherunto,the ri-
fing ofa tarreis defined o be the apparition of
any ftarre giuen, which before could not be
be feene,as erther being vnder the Horizon, or
bidden by the Sunne beames.

The fubdinifion alfo offieth 2.confiderations,

1. Thatthe ftarres do afeend or rife by the vpt-
verfall motion from the lower hemifphere viato
the Horizon,citherin the mosning with the @,
and then they arc faid (o haue a moirning,adiur-
nall a cofinicall,or worldly rifing : os ¢Is in the
Fueningatthe © (ctting,and then they aie faide
to hauc an cuening,a nocturnal, a chronicall;or
acronychall rifing.

2, Thatthe flarres do rife by the 2, motion
freed from the @ beames,either before the rifing
ofthe Sunne, and then chey are faide to hauean
Heliacall morning rifing, which commeth to
paflein thole ftarres that are flower theuthe O,
or els after the fetting of the @, and then they
are faide to haue an Helircall euening rifing,and
thatis in thofe ftarves, that are fwifterthé the @,

In the feteing of the ffarres there is alfo oftred
the definition, and the fubdiuifton,

The fetting is defined to be: the occultation or
hiding of any ltarre giuen,cither by the deprefs
fion therofvnder the Horizon,or by theingrels
fionthereofinto the beames of the ©.

‘The fubduifion confiftech in their fetting and

withdrawing from oux fight,whichis done two
manrict
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manner of waies. :
1. By the firft motion they defcende fromthe
vpper hemifphere vito the lower,either in the

morning which is done cofmically at the rifing

ofthe Sunne, and that fetting, as the rifing allo,
is referred vinto the ©, and thofe fignes of the
7ndiake whichthe @ poflefieth : orelsin the e-
uening,which is done chronically,at the fetting
of the ©,and chis ﬁ‘tting,ns_alfothc rifing,1s re-
ferred voto all the ftarves generally.

2, By their propre motion at their entrance
into the beames of the Sunne,either betore the
funne rfing,thatis,cofinicallye, whichhappe-
neth oncly vato theflarres that are fwvifter then
the >, ot elsafter thefetting of the Sunne, that
is, chronically, which belongeth vnto thofc
flarres onlie,ythee are floyyer then the ©,

Another move eafie and perfed diffinéfion cf the vi-
finges and (ereinges, with the expofition of certen
prancipleswhich are to be Guderfloode for the rea-
ding of Anthors, concerning the rifing and fer-
ting o‘f'th Starvesytaben ont of Ptolemec, and
the lurer Aflrenomers, Chap. 32,

7 Or the eafier vderftanding of the Pocets and

other Authors, which by therifing and fet-

ting of the {tarres do circumferibe the times, 4.
things chicllie areto be knowne.

1. The lacitude of the place wherof the fpeach
is made,which may be gathered outof theTa-
bles of the Regions, fet downe inall Geogra-
phicall writings.

1. The

§ p——

and Aftrenomicall terres

1. The place of the @ in the Eclipticke at any
time,which the ancient Recordes do minitter,
where notwithitanding youmuft note,that our
age doth differ fromformer times : and that the
¢ inouragedothentre into theheades of the
fignes,fooner almoft by 6.daies, then in the an-
clent tmes.

1+ What{ignes are oppofitc onc vatoanother:
VIZY LD 208 to U AL 5 69 to e
aLtors: &y to K.

4 The difterence of the rifing,or of the fetting,

The rifing is either Heliacalland of the Mor-
ning, or Acronychall and of the euening,

The Helacall or morning rifing,is cither true
or apparent.

The true Heliacall rifing is when a ftarce joy-
ned withehe Sunne, doth together and atthe
fame inftanc arife wich him in the morning.

T he apparent Heliacall rifing, is when the ttae
doth afcende and begin to appeare atthe daw-
ning.and bzfore the Sunne rifing.

'The Acronychall or euening rifing, is alfo ei-
ther true,or apparent,

'The trua Acronychall rifing, is when a ftarre
precifely rifeth,at the very inftanc of the Sunne
fetting,

Theapparent Acronychall rifing is when af-
ter the fetting of the Sunne, the ftarre being
freed fromy the beamesthereof, thallmake his
firttapparencein the tvwilighe,

Thefetting of aftarre is alfo cither Heliacall,
or Acrouychall.

The Heliacal feeting is either true or apparée.

‘The
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The true Heliacall feteing is whé a ftar at the
O rifing, doth at the fame inftant fet in the op-
pofite part of the world,which before was called
thz morning ttarre.

The apparent Heliacall fetting is whenin the
morning , fomzwhe before the © 1ifing, the
ftarre is newly feene to fet,

The Acronychall feteing is in like forte either
true or appareat.

The true Acronychall fettingis when at the
 fetting, the (tarre alfo fetteth, which a'l the
meane time was called the euening ftarre,

‘the apparent acronychall fecang is when af-
ter the fetting of'th: @, the flarre doth not fet
at thz famseinftant with the ©, but by reafon
it is hidden by ‘the beames ofthe @,ivappea-
vethno more voull che morning that itarie a-
paine,

Of the Aflronomicall vifizg €3 fetting of the fignes.
or astheGreelescall sty na:id g1 TpR3UITHA TR
dragopsy xsu Agrag e . Chap.33e

THc rifing, the comming vnto the Mevidian,

and the fetting of the fignes, ot otany poeint

of the heaud,is either poetical,or aftronowmicail,

The Pocticall or vulgare, is when the realon

of the apparition,or occultation of the fignes, is

onely in their comparifon with the @, which
was handled in the 31.8& 32.chapters.

The Aftronomicall rifing, culmination, & fet-
ting ofany tlarre orpoint of the heauen is that
which defineth the proportion of the time and
fpace, bothwhen and how greatitis , whcrclin

‘ e

and ARronomicall termes.

the aforefaid thinges areperformed, citherin a
right,or an oblique fphere.

. In the rifing are to be confidered the definiti-

on,and the bipartite diuifion,

The definition is cither of the name, orof the .

matter . :

The afcenfion is called therifing, which wee
meafure by the coafcendét arke ofthe Equater.

The matter is that, accordingwhercunto itis
defined , to be the arke of the I'quator,compre-
hended between the figne rifing,or the Eaft pare
of the Horizon that conteineth the figne, & the
head of ~, the which.arkeis to be accopred ac-
cording to the orderly fucceflion of the fignes.

. The confideration had of the diuifion,is that
cither a greater portion of the Equator rifeth
with the figne, & thenicis faid to hauearighe
afcenfion, becaufe it maketh righterangles with
the Horizen : orels thatalefle portion of the E-
quator doth afcende therewith , and thenitis
faid to haue an oblique afcenfion, by reafon of
the more oblique angles thatit maketh with the
Horizon,

- The culmination is defined, either the paffin
of fome poin@ of the Zodjake , or of the worl
by the Meridian circle, or elie thedegrees of
the Equator, which with the portion ofthe Zo-
diake jreuen, pafle through the Meridian.,

The Tfetting of afigne or ofany poinctof the
heauen, offereth .thingesvnto our confidera-
tion , the definition, and the diuerfity thereof,

" The definitid is cither according to she name,
er according to the mateer,
| ' A Acgore
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According to to the name,itis called the def

cenfion ot fetting,which wee meafure by the.
arke of the Equator defeending therewich.
According to the matteritis defined to bée:
the arke of theEquator , coprehended between
the figne or poinét fetting, and the head of ~~,
‘The confideration of the dinerfity of fettinge,
iscitherthat a greater part of the Equator déts
cendeth with the figne or poinét of the heauen,
and theniris {aid to haue a right,or along,and:
flowe defcenfion : or elstha¥ 2 leffe portion: of
the Equator ferterh therewith; and then itis

faid to hauc an obliyue, or a-fltore and fivift def-

cenfion, o e
Of the diner(iric of afcenfrons , defcenfions,and 34l -
" sminations,in arsght [pheve,  Chap. 34. ~
THC Zodiake in a right fphere is fitted vuto
tlic equall conuerfton dttlie Equator, and
cogether with the partes thereof,paffeth by the
Eait,or the Welt,or the midit of heauen, borh'in
the quadrants or quarters, andin the fignes.: *°
The quadrants in'ccé'uall fpaces of time dé ofs
cend and defcend, or do pafle through the nridit
of heaueri, beginninge eitlier at the Solftiiall
poinéles , nauiely acthe heade: of 65 & ~p,and
compting to the end of ny & JH:oir els, begivi-
ning at the Equuioétiall pointts , which are theé
heads of v, & 2:,and compting to the endg of
™ & A, ) e

{
3

The fignes applied vnto the motion of the E-
quinodtiall, arc confidercd either whole , oxin
p:lrtC‘s. o 1 it
" Thefignes confidered wholly , hauc relation

cithes

and Affromamicallsermes. .
either vnto the Equator, or vato.the Zodiake,

. “Thefigaes in their relation vato the Equater,
“do afeend inequally : For fome of them doesife

rightly, and fome obliquely.

Thofe that haue right afcenfion are Ir.65. .2,
~f.with the which there do coafcende 32, gir.,
s 1.mi.of the Equator,

Thofe thathaue oblique afcenfipn, are Y
>¢. ny. wherewith theredoe caasfcende 27.gr.
5 4.mi.of the Equator : and B mM.§\2T, where~
with there arife 29.gr. s 4.mi.thereof.

The fignesin their relation 'vito the Zodiake,
or confidered feuerally apare , haue afeenfions,
cither equall or inequall one vnto another.

They haue equall afcenfions , that come forth
in equall times , and they are cither oppofite
in the diameter, or equally diftant from the B«
quinotiall poinfes ,as are Iy :ias ¥ P AL
L meL oy, ’

They hauc inequall afcenfions that neitherare
oppofite, nor cqually diftant from the aforefaid
pointtes.

The fignes confidered in their parts, haue al-
fo relation either vato the Equator, or vato the
Zogiake,

The partes hauing relation vato the Equator
do (as before) alcend inequally,and that cither
rightly or obliquely. :

The partes hauing right afcenfions ,arecom-

re¢hended within the toure fignos , nexte vato
the ».folftitialles. |

The partes haning oblique afcenfions, are
gonteined within the fignes nextvnto the Equi~

| 1z noctialt
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Thedefeviptionsof Geometricall

noctiall poin&s on eachfide.

Thofe partes of the fignes, that haue relation
vato the zodiake,haue their alcenfions partly e-
quall,and partly inequall.

. Partes hauing equall afcenfions are thefe: the
firt degree is equall vnto the firlt degree of the
oppofite figne: and the firft degree vnto the

latt of another figne equidittant from the equi-

noétial poinéts,
Partes hauing inequallafcenfions, are thofe,
in whom neither oppofition falleth out, nor c-

quidiltancie.

Of the diuerfity of afcenfisns, and defcenfionsin am
 oblique fphere. Chap. 35. .

IN the oblique fituation of the fphere we con-
fider cither the proportion ofthe afcenfions,
or of the defcenfions of the zodiake.

The alcenfions are comipared and applyed ci-
ther vnto the Equator,or one with another , or
vanto theafcenfions of a right fphere.

Beeing compared vato the Equator, they are
.either equall, or inequall vnto the afcenfions
thereof. ‘

In their equality they are numbred either in
‘the Northren femicircle from the head of v,
vanto the end of ny : or from the head ofi, yn-

tothe end of )<, _

. Intheirinequality, they arereconed cither in
the whole femicircles , beginning not in the
Equino&iallpoin&es,butcls wheret or els the

reconing is made, infome of their partes. |
Ih

and Afivopomicalitermess

n their comrzrifon one with another , they
L

are cither equall, orinequall.

When they are cquall, they are reconed in
fome 1.concordant arkes of the Ecliptick, asin
V) 114.81.§0.Mi. Y2 18,2051, L IR
27 gr. 16. mi. G 2: 36.2v.98. 111, SUN: 40.

‘gr. §7.mi, M £ 4o0.gr. § 8. 11, in the lati-

tude of 40.gr-
When they are inequall , they are reconed

either in parts not equidiftant, or in the feini-
circle eitherafcendent , or defcendent.
The femicircle afcendent is from the head of

"~ vnto the end of 1x,and that afcendeth more

obliqueand fivift.
The defcendent femicircle is from the head of

& ,vnto theend of 2, & it alcendethmore nighe

and flow.
when the afcenfions arc compared vnto the

alcenfions in a right {phere, they are either lefle,
or more oblique: or greater,or righter thenthe
faid afcenfions in aright {phere.

The lefle or more oblique fall out in the
North femicircle: the greater or more right hap-
pencth in the South femicircle: the diftance be-
tweene the afcenfions of eachfphere, is called
the difference of afcenfions.

The defcenfions ofthe Zodiake , are vntothe
alcenfions thexeof either equal, or inequall.

They are equall either inregard of the moities
pfthe Ecliptick comprehended betvveene the e-
quino&iall pointtes , or elfe according to the

equidittant, or oppofite partes of the Zodialﬁ‘.
e
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I'he defersptions of Geomctricall

The defcenfions of the Zadiake are inequall,
being compared either wnwo the nghe {phese, or
ynto the fame climate. R

The dafcenfions of an oblique fphere are
more oblique , then the defcenfions of a right
fphere whereanto they are compared, whenas
the afcenfjons jnan oblique fphere , arc more
right the inarighe fphere.

The defcenfions ofan oblique fphere are more
right then the defcenfions of a right 1fPhc‘:rc;,
when as the alcenfions in an oblique fphere,
are morcoblique thenina rith {phere.

'The incquaﬂ defcenfions of the zodiak, com-

ared vito the fame climate are to bee noted,
either in the pares of the Zodiake which defcen-
ding oblique doe rife right,fuch as are the parts
ofthe defcending femicircle s or elsin the parts
of the zodiake, which dcfcendinglright dorife
oblique , and fuch are the partes of the afcen-
ding femicircle,

Of the naturall day,andof the incquality and dif -
ﬁ‘rﬂﬂrerbcreaf. Chap. 16.
vt of the premifles wee may ,not vafitly, de-
riuc fome matter concerninge the dayes,
whercofthere are two fortes, the one is called
ciuile or naturall;the other artificiall,,
1n the ciuile or naturall day,/we may confider
the definition, the diftinélion , and the caufe ¢f
ineguality. . ,
The definition re(pe&eth cither the name, or
the thingic felfe.
Itis called cither naturall , as caufed by the
‘ naturalf

ad Afranomicall termes

nathrall, or regulare motion of the whole: of
Px3'0impis by DProlemee,as confilting of the nigh®
and duy together'orels ciuile, becaufe all na-
tions naturally do tearmicaday. -

“The definitiont refpeling the thing is that, ac-
cording to which itis defined to be the fpace of
2 4. howersand certen minutes , confifling of
light and darkeneffe.

The definition thereofis in refpelt of the con-
tinunanee and length of the day, and thercof one
is called inequall, or differens, alfo the true and
apparent day (the Greekes call itwapany, irre-

ularc ; ) another the equall, or meane day.

e inequall'or differenc daye, is the fpace of
14.howers and fo many minates, as ar¢ anfwve-
rable vnto each portion of the zodiak, which the
© dothdaily ranoner.

The equall orindifferentday 4 is the fpace of
14.howersand fo many minutes , as are anfyve-
rable vato the quitiey of the meane motid of the
@ in oneday,whichis 59.gr.8, mi.

The caufeof the inequality happeneth vato
thie erue naturall day, eicher in. a righr, orinan
oblique fphere .

The eaule otthe inequality happening in a
right fphere,is through the 1nequall augmenta-
tion, by meanes either of the Equinoctiall af~
cenfionsinequallyanfwering the fame,by reafon
of the obliquitie of the zodiak:orels of the mo-
tié of the ©,whichaboutthecétee ofthe world
isinequal . o

The caufe of the inqualitye of theday happe-

ningin an ablique fphere, is through the ine-

quall
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The deferiptiansof Geometricall

quall augmentation appc.rtciningcithcr to the,
¥ quinodtiall afcenfions inequally anfweringe
the fame , by reafon ofthe obliquity afwell ot
the Herizon,as of the zodiake: orelfe,to the ec-,
ceatricke circle of the @ wherin the @ runnin
doth in equall tymes, perform an incqud
motion. K X

The Artificiall day is handled in the Chap. fo-
lowing. ‘ | |
Of the artificiall dsy and night yand she diusrficio

belernging 1o them beth. Chap.37.

He O caried about by the firft motion ,
diftinguifheth the naturaall day into two
artes,whercof the oncis called the arti-
ficiall day,the other theartificiall mght.
Concerning the artificial day, Aftronomy de=
livercth the definition, an the propostion
ereof,
th'Ih.::deﬁnition conteineth the Author,and the
me thereof.
t.:El'hc Author of the artificiall day isthe ®,who
caried about by the fisft motion defcribeth in
the day time a certen arke. . A
The terine is either from whence: thatis,from
the Eafterlie part of the Horizon: or by what;
that is,by the verticall meridian:or vnto what:
that is, vato the Wwelterly part qf the Horizon,
The proportion of the artificiall day is deliver
sed in fo much as apperteineth voto the lengt
thercof , leither in a righte, or in an oblique
fphcre. '

Jna sight fphere it is alyyaies ‘equall vn‘;?f::

and Aﬁronomica// toeryies.,

{clfe, and to the night,by reafon of the cqualitie
both of the Afcenfions (for the one halfe of the
Equator doth alwaics equally afcend, and def-
cend with fixe fignes of the zadiake) and ofthe
diurnall, and nolturnall fegments,

In an oblique fphere the duyces to themfelucs
and to the nights are cither eqguall, or mequall.

‘the dayes are equall both to themfelues and
to the nightes 1o l(]]lC Equinoctiall, by reafon of
the cquality both of the afeenfions (for looke
how greatthe afcenfion of the diurnall wke s,
fo preatallo isthe defeenfio ot the nollurnah) &
of the fegments which the @ defenibeth,the faid
fepments being incident with the Fquator.

‘T'he daies are incqual both among ihélelucs,
and to the nightes, wheo the @ hath pafied the
Equinoiall poinéts, afwell by reafon ofthe
dineifity of the afcenfions ofthe fignes , as al-
{o by reafon of the Sunncs inequall defcribing
of the paralleles by themotion of the yworld.

The artificiall night geucthys o confider the
definition and the meafure,

Itisdefined to be the part remaining of the
natwall day,comprehending the (pace between
the fetting of the ¢ ,and therifing thereof,

The meafure thereof is cither equall, or
incquall.

1he equality of meafure falleth out in the righe
fphece alwaies,inan oblique fpheie tvvo times
in the yeare.

The inequality of meafure hath notwithftadiog
cither adike diuerfity in the figues cquidilanc
fid the Equator: ox alternate in oppoﬁtcpoiuts}
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The deferiptions of Geometvicnhl

uf rhe reafon of theequall aud tnequall howers,
Chap. 38.

H Auing thus {et downe the defcription of the
dayes, it falleth out nowe, to intreat of their
artes commonly called howers, whercof we
inuft confider the generall reafon,and the di-
uifion,

‘thegenerall reafon attendeth their definitis
on,thetr number,and their fubdiuifion.

‘They are defined to be thae fpace of time,
wherin the 2 4. parte,or x5. ¢r. cither of the E-
quator,orofthe licliptickcﬁo fullic arile.

They arcin number 2 4 ,belonging vito euety
naturall daye, ‘

Euery howeris fubdiuided into 60, minutcs,
euery mintte into 6o. feconds, &c.

The diuifion of thechowers confiftethin this,
that either they are reconed in the Eclipticke,or
els in the Equator,

Thofe that arc takenin the Eclipticke,the af-
cenfions whereof do varie, are called inequall
howers,whereof the names,the definition, and
the number are to be noted.

They are called naturall (by Zo. de facro bofeo)
and temporall,and artificiall and vlunctarie.

They are defined to be the fpace of time wher-
in the moitic of a figne of the Zodiake, counted
from the place of the @, 0r the oppofite thercof,
doth afcende,

Theie number is asmuch by day, as by nighe:
For 6, fignes of the Ecl. do alwaies arife, afyvell
by

and Aflronomicall terimes,

by day,as by night,

Thehowersthatarereconed in the E nator,
which arifeth vaiformelie,are called cqua(lll how-
ers, whereof weareinlike manner to note the
names,the definition,and the number,

They are called natarail (by many) and cqui-
noctiallhowers.

They are defined to be that fpace of time,whet
in 15, gr. of the Equator do fully arife,

Their nomber is alwaies inequall,faning in the
z. Equinoctiall feafons. For at other umes, .
fignes ofthe Equator do not cucrye daye com-
pletely arifeand fee.

Of the diners accidents of diners partesof the earth,
according to the dinerfe firuition of rheSphere.
Chap. 3.

’]'"Hc fitnation of euery placeand region on
the carth,is in the fpace either cf the burne,
or temperate, or frozen zone,

The places ficuated in the burnt zone, are ei-

therin the meanc fpaces, or betweene meane &
extreme,or in the extremes.

Their fituation that arcin the meanc fpaces,
differcth from the reft: 1. In the 4. fortes of fha-
dowes which they hauc, viz. Septentrionall,
Meridionall, Oricntall and Occidentall: v, In
their 4. folltices which they haue, two being
higheft in v~ & 2 and two lowelt,in & & “f -
3.In their continuall Equinottialles : 4.In their
two Winters, and two Somers.

Thofe that haue their ficuation betyweene the
Kz meancs
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smeanes and extreines, do (as the former) differ
{rom the reft: 1. Inthe double paflage of the ©
ouer thetr heads,but not intheheads of v &
A 5. 1n their foure hadowes and Solttices, al-
thoush not happening at the fame time , asin
former fitaation, :

‘Thofe that haue their fitvation in the extremes
of the burning zong, do differ fromthe other:
L. In that the Sunne commeth but once vnto
their Zenith: 2. in the length of their preatelt
day,whichis 2.ho.t .

Thofe places thatare fituated within the tem-
perate Zone,are cither in the extremes, orin the
meane,

The extreme fpaces are thole, that are vider
either the trop.of & (wherof we fpake before)
or the Arllicke circle. :

‘1hofc that are voder the Ar&icke circle do
diffor fro other: r.1nthatthey haue the zodiake
coincident with their Horizon , and the pole
therofyvith their Zenith ¥ 2.1n thatthe fignes do
.rife vato them cither molt fwifdye, or molft
flowelye :3. Inthelength of one day,confifting
of 2 howers, ‘

‘Fhofe that are fituated within the meane fpa-
ces of the temperate zone,do differ from others:
v. In their verticall point, which the Sunne ne-
ner cometh vito: 2. Intheir Madowes, which
arc onlie 3. | ‘

Thofe places that are fituated withinthe frozen
zone, are cither inthemeane fpaces, orin the
cxtremes. |

Thofe that are within the meane fpaces ofthe
frozen

and Affronomicall termets

frozen zone,do differ from other :1.1n the ina
cerfection of the zodiake, and the Horizon 1n
cquidiltant pointes:z. In that fome portion of
the zodiake.is alwaies either aboue the horizon,
or ynder thefame.

Thofe that are within the extremies ofthe fro-
scn vone, are etther vonderthe 4 reticke circle,
(whereof we fpeake a little before ) or vader
the pole. .

‘thole that arc vinder the poiedo differ from

other:
1. In their Horizon,whichis all ope with the Li-
quinotiall:2. 10 their daye, which is halfe «
yeare,by reafonthat the one meitic of the zodi-
ake doth alwaics appeare abouc the hosizon,

Of he dincrfiie of the namies of the inhabitantes,
Chap. 40.
}e inhabitants of the earth compared ore
with another haue derle appellations, by
reafon alweil of the fhadowes ofthe O asof the
Hotizon,or paralleles and nreridians.

‘The thadowes caft by the @ vpon th=z carthat
Noone,are either infinite,or none atall, or cls
they are finite. o

The fhadowes that are infinite or equidiftant
viito the beame, are caftin the trozen zonCs,
whofc inhabitants are called Persfces, that is
Mhadowed round about,becanfetherr {hadowes
do goe in compalil: ound about them, _

T hofe that haueno Madovves at Noonc tide,
are in thebuntzone, whofe inhabitants ure
Hamed clther </, becaute when the @ 1s

thett
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their Zenith, they haue no hadowe at all-or els,

Amphifcss, hauing 2 fhadowes, the one Scpren-

trionill, whenthe Sunne gocth from them to.-

ward the South,the other Mecridionall, whé ha
paflcthfrom chem toward the North,

Thofe whofe fhadowes are finite, are named
Iererofcss, as haning butone of thofe fhadowves,
either Septentrionall , as in the Septentrionall
temperate zone, or els Meridionall, asin the
Meridionall temperate zone , whescof Lucase
maketh mention.

As concerning the inhabitants of the world,
whofe comparifon one with another ftandeth
vpon the Horizon, or the paralleles and Meri-
dians,we haue 5. thinges to confider.

1. Some of them haue the fame fenfible ¥ori.
zon, Whome Alberens calleth Simaut Habitantes,
dwelling cogether,

z. Somc ot them do dwell vnder the oppofice
pointes of the fame parallele,and are called pro-
prelicby the Greckes Persoecs, as if you would
fay ,dwellers about, ofthe Latines Tranfuerfs,
dwellerson the other fide,

3. Some ofthem dwell vader the ame paral-
lele,buc not inthe oppofite pointes, hauing a
diucele Longitude, whome a/bersar calleth cir
cularedwellers.

4. Some of them dwell vander the pointes of
the fame femimeridian equidiftant from the Li
quatorshauning a contrarye Latieude , and are
called Anroecior Anreimi, alfo oblique inhabi-
tantes, -

§.Some of them do inhabite an equall,oralfo

tha

[N

and Aﬂrmom:'mﬂ rermies,

the fame parallele, but voder the pointes of th®
Meridian diametrallic oppofite, and are called
wAntipodes, Anrichehones,and o ppofite,

The ltﬁ'inc?ion of the Surfuce of theexrth, accer-
ding vothe lenpth of the dases. Chap. 41.

I_T()r themore exact knowledge of the longelt

dayes in cuery place of the world, fenfiblie
changing them felues, the Aftronomers haue
deuifed,the ditinction of parallcles,and of Cli-
mates.

The paralleles offer vnta our confideration,
their definition,and their {fupputation.

They are defined to be arcles diltinguifhing
the climates, and diftant one from another at
the moft, but'quarters of howers. |

Their fuppuration is diucrfe, deliuered by 3.
fortes of Geographers.

1. By the common Geographers,whichdo di-
ftinpuithe the fpace of the earth from 1 2,0Y, 45,
Wi, VIito §0. gr. 3o.mi.into 15. paralleles,ateri-
buting vito cache onc,, ofan hower.

2. By the Mariners,who in like manner do re-
con 1 4. parallcles,diltinguithed by quarters of
howers, fremthe Equacor voto 45. g1 : bue then
they proceede by halfe howers,vnto the 19.par-
allele: and then by adding on whole hower,they
come vntothezx. prrallele,

3- By the more fubule Cicographers, who
make 4.8. feuerall paralleles, fromthe Equator
toward the pole of the world,vnto the G6.2r.30.
mi of eleuation ; andfrom thence augmcntling

them
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them by dayes,they adde20. more.

‘The cdimates are to be confidered intheir de-
finicion,in their dwifion,in theiv number,andin
their magnreude.

The definition is thus : A climateis afpace of
ehe carth,included within 3. paralleles, contcl-
ning the difference of Fanhower.

Their dinifion s cither geneval,or pm‘ticularc. |

Their gencerall diuifion it that, in regarde
whereoffome of them zre called Northern cli-
mates,andfome Southerne,

ths Northern climates hane their propre
naves, derinedfrom the places through he
whichthev do patle.

The Southorne climates are thofe thatare na-
mad by the contrarie.

‘Their particulare dinifion is thae, inregarde
whereof cuiery one of thom is dinided inco 3.
paratleles,the firftthe middiemott, and the Jatt
l).ll‘.‘!]!c]\’.‘.

Their pumber is knownethrough the fuppu-
tarton of the paratleies.

Their magaitudeis inequall, afwell m refpect
of their Longitude,as of their Iatitude,

Their Longitude tovward the Fanator,is grea-
tex, by reafon of the greater compafle of cir-
¢l s s and towarde the poles itis ledle, by realon
of theirlefie compalie.

their Lacicud 2as inequall, in refpeét ofthe
faace ofdegrees, thrthulie an hower doth con-
terne,and s greater abourt the Iquator, by
yealon of the almoll equall compalle of the de-
grees s and etk aocout the poles, by mcancs‘ot

the

wnd Aﬂrarzomimll termet.,

the narrowe inclination of the roundne(le of
the earth,

Of the light, andef the fradores, and their dif=-
/'crmcu. Chap. 42,

P‘On‘ﬂﬁnudl as there hath bene often mention
made of the hadowes, it thall not be amifle
if we {et before yaur eyes,the methodicall de-
{cription thereof: and feeing that contraties are
by their contraries made more manifett, we will
declare the nature of the light, and of the tha-
dowe,

The nature of the light is fhewed by the defi-
nition,the dinifion,and the caufe thexeof.

Itis defined to be the image,or the beame of
the brightlighe.

Itis dinided,either into the firft and principal,
or the fecondarie and reflexced light.

The firlt and principall is that, which procce-
dethdireétly from the light body, and is cither
perpendiculare,or oblique.

The perpendiculare ligheis that, by the fall
whercofright angles are made,

‘The oblique light is that whichfalleth not at
sipht angles.

‘The fecondarie or reflexed light is thag, which
from one fide fpreadeth it felfeon al pasts,with-
outany falling of the beames. '

The caufe of the light is either the Elementall
bright light, whereothere we teach nothing,0!
the celeftiall,

The celeftiali bsight lighe, js stus Which cither
L. can-
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caufeth the (hado ;
dowe,as that of the o,ofthe ¢,

ofQ: or¢ls, whichhathno power to make any
fhadow,as thelighe of the of th= other Starres.

The nature of the fhadowe isdeclared by the
definition,and by the dinifion thereof,

It is defined to be a light diminithed : or a cer-
ten forme of a darke body,alwaies contrarie to
the body caltingthe lighe,

The dinifion thereof is two folde, the one
drawwen from the coafles of the worldeé,the other
from the pofition of the darke body.

The hadowetaking the appellation from the
coaftes of the worlde,is of 2. forts.

_ Theoneisextended toward fome coafte, and
1tis cither Oricntall,or Occidentall,or Meridi-
onall,or Septentrionall.

The other is pcrrcndicularc, or a rightfha-
dowve by a perpendiculare, whichis not exeen-
ded,as itis vato thofe, thathauc the @ in their
Zcnith,

The diuifion deriued from the pofition of the
darke bodie is that,in refpeétwhereof one fha-
:lig:\rftcdls called right or extended, another re-

The right hadowe is that, which is caufed by
the darke bodic,perpendicalarelic creted vpon
the terreftriallplane., |

The rcuerfeA fhadowe is that, whichis caufed

by the darke bedic, that is parallele vito the
Horizon,

of

T - L. T S o
- and Aflronsicall terme o '

Of rhe Ec!fpﬂ-x ingenerall, Ch.‘lp- 4 3.'
Falche apparc‘cc?ofthe heauen,the Eclipfe
is the principall: and therefore we will de-

clarethe generall reafon ot the fame, by the defi-

nition,and by the termes thereof.

The definition is either barelye and planelye
propounded, orels itis more largely expreficd.

The plancdefinition thereof is that, whereby
it isdefined to be the taking away,or the hinde-
ring of the bright light, fothat 1t cannot come
vito the cye.

The larger expreflion thereof is thus @ vnto
euery Eclipfe there belong 3. thinges: a bright
heauenly light,our fight, and a hadowy or dark
bodie,

The bright heauenly light was formed by the
Creator,for the expelling of fhadowes, and it is
twofolde,a greater and u lefle. -
; ]':_'hc greater, i1s that of the @, fhining of it
clte.

The lefle is that of che (f, cafting about (as one "t
ofalooking glafie) her light borowed of the

0,

Ourfyghtis diuerfe,according to the dinerfe
pofition thereof, vppon the round compafle of
the earth.

The fhadowy or -darke bodie is alfo twofold,
viz. the bodic ofthe g, the one moitie whereof’
the @ enlightencth not ¢ and the earth,wholc | '
thadow is alwaies oppofite vnto the Q.

-The termes of the Eclipfe, which in this kindaf
| L2 0
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I'he defcriptions of Georaetricall

of dotrine the Aftronomersdo vie,arein num.
ber three,

The firftis the quantity of the bodie cither of
the O,whofe vituall diameter (as a chord) doth
fubtende inthe Auge of his eccentricke 21.mi,
2nd in the oppofite thereof 31. mi. or elfe of
the &, whofeapparent diameterdoth in the Au-
ge of her eccentricke and epicycle, fubtende 19,
mi.and 1o the oppofue thereof3 6 mi.”

Thelecad i anti : i
Thefe Lis the quantity ofthe fhudow,which
¢ motion ok the O through either 4f4s, doth
canfe to vari inreo ! i
C; arie, afwell inregard of the longitude
from the furface of the earth,which for the moft
part ‘co-ntcmctlx 27 6. femidiameters of the earth,
as alfo in refpelt of the latitude, which alfo in
the place of thic oucrthwatt croflingof the D is
duu_:rs, bothin refpet ofthe ©,beeine in cither
«0fis,and of the € whichin her oppofition is ci-
therin the #uge of her cpicycle, and then itis
7sant,orinthe oppofite thereof, and then it
conteincth v 4.ani.
] Ihe third is the quantity ofthe termes eclip-
cd, cither ofthe @, which are 15.partes 12 mi,
orofth: O, by reafon of the Paraliny of the la-
:.t:iul: of the , being either about the South,
anditis1r- pry 22.mi, orabout the North, be-
Ng 20.8¢. 4 0.anld.

Z'he pursiculyr defersptionofthe E clipfes,Chap.4 4.

He beames t_hcrcforc both ofthe ¢ andofthe
O,may be hindered from fhining vpon the

carth,
The

wnd Aflvonomicall termes.

‘fhe beames of the € being borowed, maybee
hindered by the comming ofthe earth ,and the
fhadow thereof, betweene the © and her jand
that maketh the Eclipfe of the @, whercof wee
may confider the time whereinic happencth, &
the continuance thereokl

'Ihe time of her eclipfc is when fhee is atthe
full,when the ©, being i oppofition with the
@, driucth the fhadowe cither according to the
Jongitude , as cuerye moncth it commeth to

afle, orels according to the latitude, whiche
falleth out when the € iseizher within or nigh
vnto the Nods , that is,the head and taile of thz
Dragon.,

Io the continuance it is to be confidered,that
the ftaye of the ¢ in her darkening, is citherlong
or thort,

‘The long ftay is with her whole bodic , when
her oppofition falleth out precifely in the Mods,

‘The fhort ftay is when fhe is diffant from the
Nods, and then her body 1s darkened cither all,
or halfe, or lefle then the halfe.

Shee is darkened wholly , when fhee hath her
Iatitude lefie then the femidiameter ofthe fha-
dow, by the quantity of her appurent femidia-
meter,

sheeis darkened halfe, when fhie hath her la-
titude equall vato the femidiameter of the Ma-
dow,

Shee is darkened lefle then dhe halfe ,when
fhe hath her latitude greater then the femidia-
meter of thefhadow.,

‘The beames of the @ ate hindered by the in-
terpofition of @, and ghat is called the Eclipfe

N
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T'he deferiptionsof Geometsieall

ofthe O, whereinwee may haue confideration

of'the tyme wherein it happeneds, the diucrfitie

thereof, and the difference thereof from the Ed

clipfe ofthe d. .

The timewherein the @ is eclipled, is in the
new {, at which time fhe feemeth to haue z dia-
metrall coniunction withthe ©, afellin pefo.
pect oflongitude, as of]_atitudc.

‘The diuerfiv'e thereofis, inthat it is eclipfed
either wholly, orlefle then alls

The ©is wholly eclipfed , when the ¢ beeing
in vilible coiunétion with the ©.isin the Nods,

The O s eclipled lefle then wholly, when as
the @ being in vifible coniunction with the ©,
hath fatitude, but yet leffcthen35. mi. or els,
when the femidiamerers ofthe © and the  are
foyned together.

The difference of the Eclipfe of the © from the
cclipfe of the , is inrepgarde ofthetime, the
continnance,and the vnfuerfalitie.

Thediiference confidered in the time, isin
that the W is darkened in the oppofition, but
the © in the coniunélion.

The difference cofidered in the continuance, is
in that the darkening ofithed falleth out to be
long,but the Felipfe ofthe @ but More, by rea-
fon of the fimall quantity of the D, aud the {wifte
moton thereof,

The difference confidered in the vniverfalitie,
is«n that the ! clipfe ofthe @ is ecuery where
fecne, but the Eclipfe of the @, it one onlia

parte of the carth , namely in that, which is
couercd by the hadowe of the .
FINIS,
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YX. Of Reeveative Pyoblems.
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FEFFRERFELY

TO THE

READER

Courtcons Raader

- Hou haft here prefented to thy

view and cenfure a few Mathema-

tical Notes ; moft whercot have

fain by me many years ; and the
veafon of their rufhing into the Publick in
this homcly drefs, is, for that land fome
others have been traduced and derided ma
Book lately publithed, Entituled, A Gurde
to the Young Gager , put forth by feveral
‘Autlors : In the tail of which Book there
is awhole Broad-fide (intricate, prepofte-
rous , inartificial, and moft prodigioufly
ervoncous) difgorged by the Lientenant ox
Bringer-np againft a Book; Entituled, Thé
Arsof Prattical Ganging 5 which BOol;

A 2 |




To the Reader, .

I am forry to fee fo incumbred with Prefs.
Faults, though they were nonc of inine :
But moft of thefe Guns we (hall Clmrgc‘
agamn, and torn them upon this our Liersse-
nanty for we lcornto give an Anfwer to
his invective Examination, till we have firft
cxamued him.

Inhis Steves,prop, pag.6 pr.z.hie tells how
to find the Solidity of a Fruftum Pyramide
whofe bafes are parallel but nor alike ; The
word Eruflars Pyramide 1 cannor under.
ftand, but if he had faid Fruftum of a Py-
ramide, he would have been underftood by
cvery judicious man : But the Solid there
zpokcn of (as I am informed) might very
hitly h.:wc been called a Lrifmoid | for it
Is a kind of a Prifin, for althoﬁgh the
Stdes thereof fhould be continued . the
would never be included or terminared i:}:
oncpoint, asthe Pyramide is . thercfore
why Fruftum Pyramide ? ’ ’
nya(:ll;itcllf c,:)n[f)}lr_ué’ti(;n of this his Fruftum

paamide, cf ringeth (as an induction of
) ars) four Pyramides, fout Prifing
and a Purallelepipedon, thar is in all five
i’t;::l.ms s Ctor a Parallelepipedon is 4 Prifin)
wemnreality there is bur two Prifs, and
the

To the Reader.

the four Pyramides , which are indecd but
one Pyramide, in the largeft fenfe itis ca-
pable of , both bafes being parallel bur not
alike, cach being a reétangle.

In his Propolition pag. 1o5. (which he
profecutes in pag. 106, 107, 108.) the
ftrels of his Argument is weak and infirm
(I pats by the Prefs-Fault pag. yog5. 2+ -2
for it thould be = —2) torypag. 100. he
faith x —2 thatis =z is 3 and A,5 ; thefe
numbers make good the Qudftion: Buc
ftay, though we fhould grant =~ 7§, itig
yet to demonftrate, that z is 3 and Ays
which I am not boundto tellhim how to
do : Bur it isevident the man made haft to
the 108 page, to fling dirt inthe face of
Van Schaoten (for hedoth nor care who he
doth befpatter) and ivis maniieft, if you
compare this laft page with his Title page,
which faith, Particularly tutended for G.:-

ing 5 Yet any man judge, whether thiy
f’ropolition have any relation atallto Ga-
ging.  But we would have him to knew,
that we can pertorm this Propolirion atid
two other,of good ule for the rational Or-
dinates of the Circle and Hyperbol, with-

aut cafting dirt in the face of uny perfon.
3 Irop.,

T e e ot -ty e .
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) Prop).:r e Xx-|-py—=zz quef, a?
rop. _ T N2y ? % P
Sol. ¥ —aa—1bl. y=—=2ab. x==aa-|--bb.

Prop. 2. a7 | yy—zz, quef, &

| ¢ quel.x? y? g2
Sol. x==2ab-| -bb, y=aAa. x—aa+tal.
Drop. 3. axe|-ay|-yy=—zz, qQuell x? y2 z?

Solww=aa--bb. y—2abtps. z==aatabtbl,

In all thefe three Solutions you may put

e and b == any n,
—— vo numbers t: '
pleafure. faken at

Moreaver in Pave 1o
Proorefl) is invalj "
vogrellions is invalj,
For
the Sum cof the Sum and Ditle-
Ircncc of any two num.-
, ers 1e equal to
.. \ lL’
the Dith. Cdouble of the «—— D leant
'1”.[ rom whence the Argument is cleay by
;\[i";l:lm{[:” , iu}' he affumes the fime grea.-
[.f]c s‘.:'m« 1 [w'ul"c ¢ Therefore the Sum of
“”r\ }m Jn(lll)r_t.crcncc muft be the fame
nar 1w was bejope . ir ‘
par b ws before to wir, the double of
st greateft number @ So it is evident

that

his Note {oy
and ot no force s

greateft,

To the Reader.

that there isno need of Unity for the firft
Term of this Progreffion as he intimatcs :
If he thall fay his Note is true notwith-
ftanding my dcclaumation , then let him
fhew a reafon why hie doth wmufe his Rea-
der with fucha foolery.  Arc thele the
Men of a found judgement which they
fpeak ot in their Preface ¢ The like gene-
ral "Cheorem may be laid down in Geome-

trical Progreffions , burno need of Unity
tor the firft Term.
The Fa@ ¢of the Faét & quoteygreatefl.
of any two numbers
is cqual to the
The quote (Square of the —— leaft,

Bur this 1 thall not inhft upon.

In his inve&ive Examination, Pag v, he
uith, That our Equation is five times
greater than it needs = 1t he could have faid
it had required hve times more work 1n
the operation, hic had faid fomething ; but
ro fee how full he is fraughtwith knvy,
for this very Propofition hath been com-
mended by divers Artifts in this City, fox
che contrivance of it, becaufe it doth ac-
commodate both the Spheroid and the Pa-
yabolical Spindle with one and the fane

A 4 Di-
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| | From the firft
‘ wholelkr taken up with
the Tubl |

there arc many Prefs
Faules
grave this Rule |

ftrate.

It is manifeft from Archimedes, Srelljse.

that if the Radius
that then the Area
59266 too nuch,
Alfo from the
at the Area of a
act or Redtungle of

and other Authoys ,
of a Circle be Unity ,
of that Circle i 3yt 41

OY 3,14159:65 too litr

{ame
Sector g cqual to the IF

¢ of Segments ,

(as I faid before)
| Faults: For the making of the Table |
| : ¢,2831853): 0,01
A- S:x Q (=K, which I'ihall d

le :
Authors it holds, th

7o the Reader,
Divifor, and the Operation js v
asthort as the old way tor the Spl

nveighing

cry near
wrojd.
page to the vwelfth he is
againft
i which ' fee
Faults | bur thefc
are none of m

7453
cimon-

the Radius into % the Arch or Bafe of the

Sedtar
'Al'Ch 5 S —-
muft hold  x
and 1 x28§

"o WthatSeévor: So then 2

S "a Circle w
egment of a Circlg

. miy. -
}4)’?1?.)‘( y }

1 -
"}’/-5 > ‘:,‘ e, “\.A("()': PRI N
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whofc Radius is 11
- And

4o cre e 8
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Then it you pur A — to the
to the Sine of thyr Axch, it
-;’A:j:\thc Arca of the SeGor
= the Area of the Triangle ip
the SeQtor; but the Sedtor lefs th
angle is equal to the Segn

b |

Is the Tri-
:ntof the Circle

I‘i

f

+.

‘.

To the Reader.

And by the 1. and r2. Prop. Pt
Cyclice ot Leotunl’s Examen of the Quu.
deatures of Greg. of St. Fine. itholds, As
the Area of the Circle given 3,141592675,
isto3 A — 35S, fois Q, the Quadrature
or Area of any Circle propofed, to K,
its like Segment,  Then multiplying both
the firflt and fecond terms by 2, in Jimbals
(tor fo he calls the Symbols in derifion)
i will {tand thus;
6,25318¢3): A-—8§ :x (1__(—“[(.

Now becaufe A ftands in Degrees and
Centefines , it muft be reduced to the fame
‘parts that S ftands in, which may be done
thus; As 360 deg. the whole Peripheria
in the Parts of A, is te 6,283185 2 the
whole Peripheriain the parts of S ; fois A,
to 0,017453 A : theretore o,017453A,
comes in the room of A, and .the Rule
f*ands thus ; | )

6,2831853)i0,017453A S xQG-K
which was to be demonftrated. .
~ In page 1z2. this infulting Scofier faith,
77)?-3‘ mujfcr've jor ug//rﬂdum lu..\c"y‘mcnt—
Makers for the [usture, to tnforms them
whether their Work, goes on vegslarty or
" Reader
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To the Reader,

Reader, I hope thou haft more undor.
ftanding than to take this Bringer-rpfor
one that modeftly makes publick purc
Geometry (as he fpeaks in his Preface.)
Bue if thou doft, 1 thuall undeceive thee
Lor it is appavently true, that if a Tuable
of the begments of a4 Circle fhall be diffe-
renced never (o often , they have no equal
Ditlerences § but he feems” to indmate that
they Iave: For it he mean otherwife, 1
would fain know of him the Uabiwde of
that vank of” Ditterences by which he will
prove the truth of o Vabic of Segments.
But methinks I hear e Reader object
and fay, Vhatit « Table of Segments be
difterenced far cnough, the Differences ar
udt will be equal Stay there, herein
lies the deception s for thofe Fioures chat
appear to be equal, are only fronticr-
Figures, and if you wmake the Table of
segments a good company ot” places far-
ger, you will then fee tie ragucd Regie
ment that ftands behind thefe  Fronticrs,
Lhis he ought to have told his Reader , -
therwife he publitheth (not pure, but) very
pure Geomserry,

Inpage 13. he proceeds to the Trial of

the

To the Reader.

the Tables of Wine, and Beer and Ale ]
and the Table for dividing the Gaging
Rod, and he concludes them alfo badly
calculated, as may be proved (fuith he) by
taking the fecond or third DIITC}'CI}CCS.
what? the fecand,or the third?'Tis a mar-
vel when his hand was in, he had not put
in the fosreh Ditferences too: Oye b’l:m{
Guides ! know ye not that the Tables for
Wine, Aleand Beer, arccapable but only
of the firft and fecond Ditterences 5 which
I prove thus tor the Wine: the conftructi-

- on of the Wine Table is the S({;mrc of

any Dimncter in Inches, divided by .883.
Then if you put D -~ aDiameter Pmp-(')li
fed (do you fee now) in Jimbals 1 wi
ftand thus :

DD--oD. [« o | 1 il 2 Dill,

1.)1)-—?«-111 -3 28-—1*': .

DD-gD-[ - 4 21)~-1--3 ;
. DDYoD-fs o | 2h-is .
CDD-eD 6 | 27

All to be divided by 883, 0
fhould interpole never {o often, you fha

——

i
!

Andif you

1

find no more but the fecond Ditlerences.

Isu
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To the Reader.

But it feems they will have the fecond and
third Differences come in, for *ess wll ong
to Anthony whe Kifjeehy Dorothy. '

But what if our v sestenan thould
he did intend the third Difterences for tlya
Trial ot the Gaging-Rod Table: Bur
certatnly he did not ; (out of doubt he
would not be fo unkind to his YenngGager
to leave him thus in the dark qufdle/ef-() iz'
he did he is caught in an evil Net . for
there he might as well have faid the thip-
teenth as the thivd | for that Table is the
ordinates of a Parabola ftanding at cquul
diftances. This may ferve for an inftructi
on to_our Table-Tryers, how they burn
their Fingers again: Ler them learn how
to be Table-Mukers befoye they turn Ta-
ble-Tryers,

Cottvteotts Reader , 1 am forry I have
held thee in this difcourfe {olong: Now
fet me addrels my feif ro thee, that we
may underftand one another.
Prop. 1. thou wilt meer with a solid |
which I call a Prifms 5 by which word is
there meant a Solid having two Bafes

s . . Al ,
cqual, parallel) alike , and alike fituare

h ]

and

InChap.s. ™

To the Reader,

and in the Peripetalma a Right Line may
be every where applied, from one Bafe to
another.

A Pyramide of the fame Bafe and height
with the Prifin, is* thereof: And in the
Peripetafma a Right Line may be every
where applied , trom the Bafe to the Ver-
X

A Pyramidord of the fame bafe and
height with the Prifin, is fome cerrain
portion thereof ; as if it be parabolical, it
is 3 ; if it be fpherical, iti5% : And inthe
Peripetafma a Right Line may be no
where applied froin the Bale to the Ver-
tex.

For my Divilion, it is fuch as is ufed
by others : As for Example, 24):37 -+
41 : %4 (== 13. and may be read thus g
24 dividing 37 more 41, multiplyed by 4,
equal to (or quotes) 13 : Orit may be

tead by analogic thus: As 24, is to 37
mote 41 5 {o is 4,to 1 3. If thoumccreft
with fome Divilions that ftand double

lined, they were things that had lain by
me a goodwhile , and [ would not ftand
to alter them, :

S50




To the Reader.
Sd ciaving th

-where any thin

was not the intent of hi

“he were able; to

g hath flipt amifs | for j;
tm who defires, if

be

Thine to fexve thee,

Michael Dary.

-t

y favourable conflruction,

388500808800888888

ERRATA.

| "]f*'PIg five laf} Pages are wrong, nrins-

beredy 425 435 44245, 46 they (hould
be 44.,45546, 47,48 3 andthen pag.24.
lin. 20. for of its read of allits pag.26.
lin, 15. for A=Sread A—S§ p,290.1 5.
for L.= read =1L, p.35 L 5. for
0,1597read 0,16 p, 33.4. 1, for It vead
3. It p. 36. L, 12. for Conjugate read
rectangular Conjugate /. 16. Jor re@an-
guled read reCtangular /. 18, foy'rekan.
guled read reftangular  p. 37. L 8. for
—Dread =D, p.43.L 3. ¢ 4. for
fides readlines p. 45.1. 14.for letbe'7éad
let it be,and for terms in vead terms: In. p,
4741, 16, for namber read any nunber,
Pag. 36. for Convex Begirter or Zone yors
may read Pexipetafma, SR
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CITADP. L.

Of the Infcviption and (ircuin-
feription of a Circle.

e ana @R Oraimuch as the Ratro
PIm  of an Arch line to
a righr line is yer un-
known, icis abfolute-
ly neceffary ,  that
right lines be applyed

to a Circle for the Calculation of Triangles

Arch Jines come in Compett-

2. Right lincs applyed vo a Circle are
i 1 B Chords,
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(2)

Chords, Sines, Tangents, Secants , and
verfed Sines. /

~, The Chord of an Arch is a right
1ine extended from one end of that Arch
to the other end thereof : The Sine is a
yight line drawn from one end of that
Arch,Pcrpcndicu\ar\y upon the Dfameter
drawn from the other end of that Axch:
The Tangent is a vight Jine touching onc
end of that Arch extended till it Concur
with the Sccant: The Hecant is a right
line extended fromthe Center of the Cir-
Actill it Concur with the Tangent: The
vered Sine 15 @ right line being a Seg -
ment of the Diamerer, drawn };()H] onc
end of that Avchrll i be cut by a Per-
pendicular (i.c.the Sine) from the other
end of that Arch.

4. Itisto be noted by this Definition
in Prop. 2. that the Chord of an Arch 1s
common to two Arclies, one of them be-

g the Complement of the other to

whole Circley and likewife the Verled
Gine is common to two Arches, one of
thein being the Complement of the orher
1o a whole Circle : But the Sine of an
Arch is commot to two  Arches , one of

them

(3)

them being the C '
being | omplemen " the
to a Scmi=circle, I £ of the othe:
(m&.rcfl\_cs Ih?bpm of two Sinesis to their
diffe r‘c;\'ms theIangcm of the® Sum
OF tofe lf:hc'S, to the Tungcnt sz their
. ditlerence, o
6. Asthe $1 :
5. As the sum of tw - nts. 1

their Ditterence, {o s Otl}:an'g'kmg," lSlm
Q ? e ootne ot the
nn of thole Arches, to the Sine of their
D tterence. e
A7IA‘; the Slqc of the Sum of two
rches, is to the Su £ their Si '
e Sum ol their Sines | o
the ditterence of tholfe Stnes. 1o the %i i
of their Ditference, ’ Ve
("z-g.\‘ If\ you put R -= The Radin® of a
(:;Lc Ll, . = an Arch propofed, C == the
Jhord ot that Arch, S -— the Sine of i
a0

Al‘lctl,~[:t? [!IC Tungent of that Arch
and 7. == the Secant ot that .Arch, '.

Then

S‘_ R 1
Co, 5
R R
ci, = b
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0. If

(5)

o. If twice theee Arches equi-different

- be propofed, Then, as the Sine of one

of the means, isto the fum of the Sines
of its Extrcams ; fo is the Sine of the
other mean, to the fum of the Sines of its
Extreams,

10. Andhence, it . rank of Arches
be equi-ditterent, As the Sine ot any Arch
in that rank, isto the fim of the Sines of
any two Arches equally remote from it
on cach fide ; So is the Sine of” any other
Axch in the faid rank, vo the fum of the

Sines of two Arches next to it on cach {ide,

having the fame conunon diftance.

r1. Three Arches equi-diiterent being
propoled, I you put Z, - - the Stoe of the
grearer extrcam, Y o= the Sine ot the
leler extream , M -- the Sine of  the
Mecan, m = the Co-fine thereof; D - -
the Sine of the common difference, o -

the Co-hnethereof , and R == the Ra-
ds.
e . 2 Md
r. ThenZ «4-Y == T

B 3 2. The
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2 ThenZ - — Y == R
o, ThenZ Y -— M MDD
Z. Md-+-mD

4. Then Y M mD

t 2. From the laft before yroing iv is evi-
dent,that it two thirds(i.e cither the former,
or the latter 6o deg. or the former 30 deg,
and the lateer 30 deg.) of theQuadrant
be compleated with Sines the remining
third part of the Quadrant maybe com-
pleated by Addition or Subduction onely.

1 2. I ina Circle, two right lincs be 1n-
feribed cutting each other, The Reétangles
of the Segments of each line are equal,
And the Angle at the peint of Interfeétion
is mealured by the Half-fum of 1rs inver-
cepted Arches.

t 4. 1t to a Circle two rightlines be ad-
fcribed from a point without; 1V he Reftan-
gles of vach line from the point afligned to
the Convex and Concave are cquall. And
the Angle at the afligned point is meafured
by the half difterence of its intercepted
Avches | '

15, If in a Circle (or an Elipfis )

vhree vighr lines fhall be inferibed , one of

them

(7)

them cutting the other two: Then the
Re@anples of the Segments of cach line
fo cut, are dirc&ed proportional to the
Rectangles of the refpective Segments of
of the Curter.

16, 1f aplain Triangle be inferibed o
a Circle, the Angles are onc halt ot
what their oppofite fides do fubtend:

17. Therefore the Angles or a plain
"Triangle are equal to a Semi-circle.

18. And hence, if a Rettangled Tui-
angle be inferibed in ¢ Circle, the Hypo-
thenufe thereof is the Diamcter of the Cie-
cle. ‘

9. Asthe Diameter of a Circle 15 to
the Chord of an Axch ; fois that Chord,
to the verfed Sine of that Arch.

20. Andhence, if from the right an-
gle of arcétangled Lriangle, a Perpendt-
cular be ler fall upon the Hypothenufe,,
the Hypothenufe is thereby cut according
to the Rarioof the fquares of the fides.

21, If ina Circle,any plain Triangle
be inferibed. and a Perpendicular be let fall
upon one of the fides, from the oppohite
angular point 3 Then as that Perpendiculas
is to one of the adjacent fides , o is the

B 4 other
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other adjacent fide , to the Diameter of the
Circumferibring Circle.

22, It a Circle be inferibed within a
plain Triangle, Then, as the Perimeter is
to the Perpendicular ; fo is the Bafe on
which it fulleth, tothe Radius of the in-
feribed Circle,

23. If a Quadrilateral Figure bein-
Teribed ina Civcle ; and Interfeét with Dia-
gonals, The Reétangle of the Diagonals is
cqual to the tivo Rectanples of  the oppo-
fite {ides.

24 If aCircle be both mferibed and
circamferibed by two like ordmare Polli-
205 s Then, as the Co-verfed Sine of the
fide of the inferibed is to the Diamcter |
fo isthe Area of the Inferibed tothe Avea
ol the Circumferibed.

» <. If an ordinate Polligon be both
Inferibed andCircumieribed by twoCircles,
Then, as the Diameter of the Circunm-
fcribed,is to the co-verfed Sincof the fide of
the Polligon ¢ So is the Avea of the Cir-
cam!cribed , to the Area of the Infori-
bed.

6. Inany right lined Figure ) if a
Cirele be Inferibed 5 Then, as the Periphe

1iit

(9)
ria of the Circle, is to thé Arvea thercof 3
So is the Perimeter of the right lined Fi-
gure , to the Area thereof, £t Con.

27. Butinall Circles, as the Peripheria
is to the Area, fo 1s 2 to the Radius.

2 ¥, Therefore; Inany righe lined Fi-
gure, it a Civcle be inferibed, as 2. is to the
Radivs ; Sois the Perimeter of the right
lined Figure, to the Arca thercof.

CIH AP,
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Of Plain Triangles.

(. Triangleis a Figure Compre-
hended of three fides 5 and
is either Plain or Spheri-

cal.
, A Plain Triangle is that which is
defcribed on a Plain Surface , whofe three

fides ave right lines and it is cither right

Angled or oblique Angled ; and the ob-
lique, is cither o tufe or acute,

1, If a line drawn from the top or
vertex of a Triangle equally Bifelting the
Bafe, be equal to the Bifegment, the Ver-
rical Angle is a xight Angle 5 if lefler OD-
tufe, if greater Acuee, . .

2. In a Plain Triangle , a right line

cqually

(11)

cqually Bifeéting the Vertical Angle, cuts
the Balt direétly according to the Ratio of
the adjacent legs.

s. Anyonc fide of a Triangle is lefs
than the fim, and greater than the ditte-
yence ot the other two hides.

¢. Anyone lide being continued , the
exterior Angle is cquallto the fwo in-
terior Angles oppofite.

7. Inany right angled Plain Triangle,
the fum of the fquares of the fides con-
taining the right Angle is equal to the fquare
of the Hypothenufe.

8. Ina Plain Reétangled Triangle any
onc of the fides may be put for Radius,
and the other fides fhall be Sines, Tangents,
or Sccant.

9. Inany plain Triangle the fides are
direétly proportional to the Sines of their
oppolite Angles, Et Con. '

10. In any Plain Triangle, as the fum
of any two fides is to their difterence, fo is
the Tangent of the Hulf-fum of their op-
polite Angles, to the Tangent of their
11alf-ditterence.

11. Inany Plain Triangle, as the Bafe
is to the fum of the Ligs, folis
the
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the difference of the legs , to the dif-
ference of the Segments of the Bafe, cat
by a Perpendicular trom the vertical An-
gle. _

12. Inany Plain Triangle, as the Bafeis
tothe fum of the legs ; fo is the Sine of 3
the vertical Angle, to the Sine of the fum
of & the vertical Angle, and either of the
Angles conterminate ar the Bafe

1 2. Inany Plain Triangle, as the Di-
ameter is to the verfed Sine of the verti-
cal Angle
So is the fyuare ot the Ylels by the {quare

fum og' the Jegs{_  of theditterence
To the fquare of the@ of thelegs

Bafe

1.1. Inany Plain Triangle, the fact of
the legs and the Sine of thein Angle, is e-
qual to the fact of the Bafe, Petpendicular,
and Radius. |

P .
e m i o m o AP Al
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CHAP. 1L
Of Spherical Triangles.

Y. Spherical Triangle, is that which
15 deferibed on the furface of
Sphere.

2. The fides of a Spherical Triangle,
are Arches of [ three great Circles mutti-
ally interfe€ting cach orher.

3. The meafures of Gpherical Angles,
are arches of  great Circles,  deferibed
from the Angular Pointsas their Poles, and
fubtending their Angles.

4. Thofe arc faid to be grear Circles,
which bife& the Sphere.

s. Thofe Circles which cut each other
at right Angles, the onc of them pafleth
by the Poles of the other. £t Con.

6. The Diftance of the Poles of two
great Civcles, is cqual to the Angle comn-
prchended by thewn,

7. The
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>. The 3 Angles of any Spherical
Triangle being given, there are likewtlg
three lides of another Spherical Triangle
given, whofe Angles are equall to the fides
of the former Triangle.

3. The fum of the Sides of a Spherical
Trianglc are lefs than two Semi-cireles.

9. The fum of the 3 Anglés of a Sphe-
vical Triangle, are greater than two fight
Angles, but lels than Six, .

1o. Two Angles of any Spherical Tri-
angle, are greater than the ditference be-
tween the 3 Angle and a Semi-circle,

i11. Any lide being continued, the Ex.
terior Angle is lefs than the two Interior
oppofite ones. '

1 2. Inany Spherical Triangle, the dit-
ference of the fum of two Angles and a
whole Circle, is greater than the ditterence
of the third Angle and a Semi-circle.

13. A Spherical Triangle , is cither
Reét angular, or Oblique-angular.

1 4. A Relt-angulur Spherical Trian-
gle, is that which hath onc vight Angle at
rhe leaft.

15. The Leggs of a Re&t-angular

Spht-

C15)
Spherical Triangle , are of  the fame
aftetion with their oppolite Angles.,

16. Ina Re&-angular Spherical Trian-
gle, if cither legg be a Quadrant, the
Hypothenufe is alfo a Quadrant ; but if
both be of the fame afte&tion, the Hypo-
thenufe (hall be lefs thana Quadrant 5 it of
different afle€tions, then greater: Es
Con,

17. In a Reé-angular Spherical Tri-
angle, if cither of the Angles ac the Hy-
pothenufe be a right Angle, the Hypothe-
nufe fhall be a Quadrant ; but it both of
the fame afte€iion, it thall be lefs; it difte-
vent then greater : Er Con,

1 8. InaReét-angular Spherical Trian-
gle, either of the Oblique-angles is greater
than the Complement of the other, but
lefs then the difterence of the fame Cosm-
plement to a Semi-circle. -

9. An Oblique angular Spherical Tii-
angle, is cither Acute-angular, or Obrufe-
angular,

20. An Acute angular Spherical Tri-
angle, hathall its Angles Acuee,

21. An Obtufe angular Spherical Tri-
angle , hath all its Angles Obtufe or

ixe ,
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mixt, wiz. Acute and Obwfe. -
2. Inan Acute angular Spherical Tri-
angle , cach fide 13 lefs than a Qua-

drant, ‘ .
22, In an Oblique angular Spherical

Triangle, if two Acute Angles be equud,
the fides oppofite to them fhall be lefs than
Quadrants 5 if Obtule, greater. .

24. In an Oblique ancular Spherical
Triangle, if two Acute Angles be un-
cqual, the fide oppofite to the lefler of
therm thall be lefs than a Quadrant ; bue
if Obtufe, the fide oppofite to the greater,
(hall be greater. _

25. Incvery Oblique angular Spheri-
cal Triangle,if the Angles at the Bafe be
of the fame affe@ion, the Perpendicular
drawn from the top of the Vertical Angle
fhall fall within the Triangle s if ditterent,
without.

I

{17)

In Obligwe angular Spherical
Triangtes , if a Perpendicuilar be
drawn fron: the Vertical Aro'e,

to the oppofite fide , (continucd of

nCt’(I ‘u.)

NOnfeltary 1. The Co-lincs of the.

o Segments of the Bafe are direétly
proportional to the Co-fines of the lides
of the Vertical Angle: &¢ Con.

(on.2. The Co-fines of the Angles at
the Bafe are dire&tly proportional to the
Sines of the Vertical Angles :  Et Con,

(Cor. 3. TheSincs of the Segments of
the Bale ave reciprocally proportional to
the Tangents of the Angles Conterminate
at the Bafe : &r Con,

Con. 4. The Co-fines of the Vertical
Angles arc reciprocally proportional
to the Tangents of their (tdes : Es Con.

C Axioms
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for the Solution of
) pberical Triangles.

Axzonr 1.

N Reé-angular Spherical Triangles
l having the fume Acute angle at the Bafe:
The Sincs of  the Hypothenufes are pro-
portional to the Sines of their Perpens
diculars.

-~ Axion? 2.

In Re&-angular  Spherical Triangles
haying the fame Acute angle at the Bafe:
The Sines of the Bafes and the Tangents
of the Perpendiculars ave proportional,

Axiomn. 3.

In il Sphavical Triangles, the Sines of
the Angles ave diveétly  proportional 1o
the Sines of  their oppolite fides 1 E#
( 01, )

AN Tons

(19)

Axion: 4

Inall Spherical Triangles, as che fg_f_t/f.-,.oga,'

of the fides containing the Vertical an-
ale,is to the fquare ot the Radivs 5 So
is the fagt of the Sines of the ) fum; and
the ¥ ditference of the Bafe and ditterence
ot the Legs, to the fquare of the Sine of
3 the Veracal Angle,

()J' I)’)f!.j'j

In all Sphevical Triangles; having added
all the 3 fides together, find the difference
betwixt cach fide and cheir halt fum :
And then |

As the tact of rhe Sines, of the [ fum of
all the fides, and the dilterence of the
fide oppofite to the Vertical Angle, is to
the fact of the Sines of the ditterences of
the containing fides from the faid ; i,
{o s the fquare of the Radius to the fquare
of the Tangent of % the Vertical Angle.

i G‘: 2

CHATP,
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CHAPD. 1v.

Of the ProjeStion of the Sphere

in Plano.

1. Orthagraphically.

F a Sphere be by a Plain cut into two
I Hemifpheres, and the Eye be placed
atan infinite diftance, Vertically to
one of the Hemifpheres ; then aright
line infinitly extended trom the Eye, to
any afligned point in the Spherical furface
of that Hemifphere , fhall porje€t the al-
figned point upon the Plain : And the
Jdiftance upon the Plain, from the apex of
the Hemifphere to the projeéted point,
is cqual to the finc of the Arch from the
Veriex of the Hemifphere to the affigned
point 5 the Radius of “the Sphere being
put for Rads,
2. Sterio-

4
v mp—

(21)

o, Steriographically.

If afphere beby a plaintouch’s, and
the eye be placed in the ¢ pherical=furface
Diametrically oppofite to the touch-point 4
Then a right line infinitly extended from
the eye to any afligned point in the Sphe-
rical” furface fhall proje&t the afligned
point upon the Plain : And the diftance
upon the Plain from the touch-point to the
projeéted pointis equal to the Tangent of
A the Arch from the touch-point to the
affigned point: The Diameter of the
Sphere being put for Radivs. =~ ~ 3

' 3. Gromonically,

If a Spherebe by a Plain touch'd, and
the Eye be placed at the Center of the
Spherg;  Then a right line infinitly ex-
tended from tlre Eyeto any affigned point,
in the Spherical furface (whofe diftunce
from the touch-point is lefs than a Qua-
drant) fhall project the a(ﬁﬁned point
upon the Plain: And the diftance upon
the plain from the touch-point to the pro-

C 3 jected
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jefted point is equal to the Tangent of the
‘Arch from the touch-point to the afligned
point : The Radius of the Sphere being
put for Radius.

To project a NMeridian line uporn any
Herizontal plain.

1. Having prepared a’ picce of Metal
or Wood, and made it a tyue Plain, and in
foine convenicnt point therecof (taken as
a Centre) ereteda Gnomon of  fuflicient
length, ar right angles to the Plain: This
done, fix the Plain rruly Hoxizontal

2. It you take the Suns Co-altirude
(i. ¢ his diftancefrom the “Zenith) three
times in one day, and (according to the
steriographical proje@lion (having a linc
of Tangents by you) fer ofl from the Cen-
tre of your plain or toot of the Gnomon,
the angent of 3 cach Arch upon his re-
{pective Azimuth, or thadow (‘continued
it ncedbe) made by the Gnomon at that
inftant when the Co-altitude is taken
vou will infert three points upon the

3’l.liu.
3. 1

(23 ) |
9, If j,rou tind out the Centre to

(hofe three inferted points, then aﬁl'lgth
line infinitely cxtended by this Centre
found, and the Centie of the Plain, or oot
of the Gnomon, is tlc true Meridian line:

AWhich was to be projeéted.

CHAPD. V.

Of Planomelry, and the Center

of Grawvity.

;. g Nany plain Triangle, the falt of

the Bafe, and the Perpendiculat ;1
Arca

equal to the double of the

of that Triangle.
2. Inany Plain Triangle, :
ametey is to the Sine of any onc ©
angles, fois the fa

to the Arca.
. 2. And hence,

L] s und - p ,‘ - . , N C( \‘
Plain Triangles , ‘L“(,I‘“g onc angle ¢

5

as the Di-
the

& of the adjacent Legs

in how many foever

al
n
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in Commen, the falts of their fides in-
cluding thecommon Angle, arc direétly
prepotrtional to their Arcas, Et Con,

4. Inany plaia Triangle, as the fac&t of
the Diameter and the Sine of any one
Angle, is to the {quare of the oppolite
fide ; fo is the faét of the Sines of the
other two Angles to the Area.

5. If youput P == the Semi-perimeter
of any plain Triangle and D, D, d, — the
refpective differences accruing by Sub-
dultion of cach perticular fide from the
Semi-perimeter, and the Area — A, Then :
)y DDIP( = A.

6. A Triangulate (i. e. any vight lined
higure) is Compofed of Triangles, and the
Triangles ave lefs by two than the number
fides, and the Diagonals are lefs by three ;

And the Avca thereof is equal to the Area

of its Triangles.

7. It you put 1 — the Radius of a
Circle, then the Area (and alfo the Semi-
pevipheria)fhall be == 21416 fere : accor-
ding to "an Cslen, Snellins, and Hugenins,

8. It you put D = the Diameter of a
Circle, P — the Peripheria, and A == the
Arca, then :

(35)
1,27324) D D(=A j
12,5637)PP( = A
1)3,1416D( =P
1)/ :12,5637A: (=1
3,1416)P( == D
1)/ :1,27324A: (=D

9. If youpur K = the Area of the
Segment, or Kant of a Circle, V — the
Verled Sine in the Segment, D — the Dia-
meter of the Circle, or Q, equal to its
Arca 5 allo if youputD)2vV(=u, a
Verfed Sine (to be found in a Table of
Verfed Sines, the Diamcter being 2,000
¢ ¢, ) whofe refpective Arch in Degrees
and Dccimals  being doubled | you may
call A, and the correfpondent Sine of A
you may call S, Then:

8):0,017453 A —S: xDD( =K
Or
6,2831853):0,c17453A—=5:xQ.(=K

10.
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10. Again, if you pnt Kork== the
greater or lefler Segment of a Circle, cut
by a Chord-line, 1> == the Diameter of
the Circle y == the difference of the Seg-
wments of the Diameter cut at vight Angles
by the forcfaid Chord-line, allo if you
put D)y (== S, aSine (to be found in
the Common Table of Sines, the Radius
being 3, 0000 ¢Fe. ) whofe refpeétive
Arch in Degrees and Decimals being dou-
bled you may call A, and the correfpon-
dent Sine of- A you may call 5, Then

8): 3, 1416-1-C,01 7453 A-|-5: x DD
( - IC,

8): 3,1416--0,017453 A== 8 x DD

o k.
\

Another way :

1, 27324 ) : @,5 - 0, 00177 A
,..]_. o, 1 0 S: )(,DD( - I(-

I, 27324 ) ¢ ©,5—0C, 00277 A
—0,16S:*» DD( =k,

11, If you put Z-— the Area of a
7one of a Circle intercepted hetween the
| i

(27)
Diaraeter and Chord-line parallel to i)
D == the Diameter of the Circle, B =
the breadth of the Zone, Then:

yoD--15 B1cD-16B: x BD(T>7Z.
10D-—1 6 B)i 16D—a7B:x BD( <2’

12, If you put k == the Arca of the
Segment of a Civcle (nor greater then a
Semi-circle,)C- - the diftunce of the Centre
of Graviry from the apex of the Segment,
y — the Radius, ¢ === the Chord of the
begment, and u == the Verfed  Sine in the
segment, Then:

or —6u):6r—gu:xcu (<k,

oy —Guyior-3uixcu( >k

p§r-e1gu)iror—G6urxu(<l G,
25t 150) 10 r——5u: xu >G.

3. If youoat Il == the Area of an
Hyperbola, G - = the diftance of  the Cen-
tre of Gravity from the apex of the Hy-
perbola, a oo the Axis, B o= the Bufe, v -lfr:

tha
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the Semi-tranfverfe Diameter (between the

Vertex of the Hyperbola, and the Center
of the affymtoptes) Then:

g1-]-6a):6r{~g4a:xBa( >H.
9 t-|-6a):6r-|-3a:x Ba (< H.

25 r-j-15a) 1o |-6axa( >G.

25 =1 g a)sror|saixa (<G,

14. If you purD — the diftance of
the Center of Gravity of a Plam ri;i,ht
lined Triangle from onc of the Angular
points, and I == the right linc trom that
Angular point BifeQling the oppolite fide ,
Then: 2) 2 1(— D. ,

5. If you put D == the diftance of
the Center of Gravity of the Sector from
the Center of the Sector, ¢ - the Chord,
r - the Radius Bifeéting A = theArch,
Then: 3 A) 2rc(=D.

16. If you putL — the diftance of
the Center of Gravity of a, ( === the lefler
of two Superficial figures propofed) and
1 — the diftance of the Center of Gravity
of A, ( = the greater of two Supcrficial

Figures

{29 )

Figures propofed) from the common Cen-
ter of Gravity of both the forefaid Figures,
and 1> == the whole diftance of their re-
fpe&tive Centers of Gravity, Then :
A <-a)DA (L. —=and A-|-a)Da (=1

17. Asanuniteis to the Radius, fo is
the excels of the 2 angles above a Semi-
circle (in a Spherical Triangle ) to the
bofled furface of that Triangle. The ex-
ccfsis to be taken in the fame parts, as
is the Radius. .

18, If'a Sphere be enclofed in.a Cylinder,
and that Cylinder be cut with plains para-
lel to its bafe 5 then the Intercepted rings
of the Cylinder are equal tothe Intercep-
ted furfaces of the velpective Segments of
the Sphere.

3888585882008 8800

CIIAP. VI
/)f - N
' Of Solid Geometry.

1. [f }’0\1 put Pr — A Prifin > B -
one of its Bafes, and P == the Per-
pcndicular
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pendicular height of the Prifine, Then:
l) BT ( - P, , A

2. It youpur Br — the Fruftum of aPi-
yamide or a Cone intercepted berween two
Plains Paralel curting the axis , 1B = "thc
grcater Bafe, b = the lefler Bafe, and I =
the Perpendicular height of the Fruftum

‘ Then ,
3):Bo|~v/ B bo-b:xP (= Fr,

3. It youput Fr == the Fruftum of a
Spherical Piramidoid, Sphere,or Spherotid,
Intercepted between twd Plains  parallels,
one of them palling by the Centre , B ===
the greatcr Bafe,b — the leffer Bafe and
P — the Perpendicular  height of the
Fraftum, Then: = !
3):2 B[~ b:xP?(—=Fr, _

4. It youput Fr = the Fruftum of a
Porabolical Piramidoid or Conoid Inter-
Eepred berween two Plains parallel , cuting
the axis, B -— the greater Bale, b — the
fefler Bate, and P — the Perpendicular
heighr of the Fraftuni: Then
2): Bhlr- b:xIP( —=Fr

- It youput S =— a Sollid made by
Rotation, R:== the Radius or ncareft dt-
ftance, beoween the Centre of Graviey of

R N

( 31 )

\ ' * L) - -
A -— the oegetting Ligure, and a right

linc in rhe fame Plain alligned (withour)
for an axis, and p —: the Peripheria of
aGircle whofe Radius is unity, Then :

1A R p(=5, or Thus 0,159)AR) ==8.

¢, It youput I'r — the Fruftum of a
Parabolical Spimdle ;) intercepred between
two plains Parallel) one of them pafling by
the Centre , B thegreatgy Bafe, b-=
the leffer Bale, PP — the Perpendiculay
height of the Fruftum, Then :

15):3 B-—[*' 7 b:x P ( == Ir.,

7. In the 2, 3, and 4 Propofitions :
(which Propofitions are general for Pira-
mids or Cones Piramidoids or Conoids,of
what Bafe foever) If it will ferve yowr
turn to find onely the Cone, Conoids, and
Parabolical fpindle; when their Bales are
Circles, it may be delivered thus ,

1. If you put Fr -- the Fruftum of
aConc incepred between to Plains parallel,
cutting the Axis at right Angles, D = the
Dimnerer of the greater Bafe,d = theDia-
merer of the lefler Bafe, P = the Perpen-
diculay hight of  the Fruftum , and make
e D '—l*d 3 'l‘hCll .: .

2,82):95 =D d:xP (= I, ”
2.
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2. If youput Fr = the Fruftum of a
Sphere or Spheroid, intercepted between
two Plains paralel, one of them palling by
the Center Cutting the Axis at right An-
gles, the Diamcter of the greater
Bafe, d -~ the Diamecter of the lefler
Bafe, and P = the Pcrpendicular height
of the Fruftum, Then :

3:82):2 DD |-dd:xP( = Fr,

3. If you put Fr =: the Fruftum of a
Parabolical Conoid, intercepted between
two Plains paralel cutting the Axis dt
right Angles, D = the Diameter of the

reater Bafe , d — the Diameter of the
effer Bafe, and P == the Perpendicular
height of the Fruftum, Then :
2,§4): DD ~~dd: x P ( —=Fr.

4. If you put Fr == the Fruftum of a
Parabolical Spindle | intercepred between
two Plains Paralel, one of them pafling
by the Center cutting the Axis at right
Angles, 1) == the Diameter of the greatet
Bufe, d —=the Diameter of the lefler
Bafe, and P = the Perpendicular height of
the Fruftum, Then :

1 9,1):8 DD--7dd:xP( = Fr. .
. . 8‘ f

—

(33)

It you put Fr = the Fruftum of 3
Sphere intercepted between two Plains pa-

“allel, one rtouching and the other curting
the Sphere, d = the Diancrer of the
Bafe 5 «and P = the pevpendicular heighy

of the Fruftum , Then :

2,54645) t dd [ 1 EP P x P (- P,

This Rule will alfo hold if it vwere the
fruftum of a Spheroid, putting d d: -
the tact of theright angled Conjuoves in
the bate.

o. If you pur Fr-— the fruftum of 2
Coone intercepred between two Pluins pa-
rallel, one ot them being fixed the other

moveable | 1D - the Diameter of the fix-
ed bafg, p-— dhe perpendicular heighe of
the fruftum , and d — the increment or

decrement of any two Dianierers 1t one
Inch diftance in the perpendicular, 1hen -

3,820 3DDXDdp-p-ddpp : xp (== Fr.,

10, A Cooper's ¢comnton Cask, that iy
fuch s are rownd at their heads (and nof:
cliptical as fome Oyl Cask ave y being

‘ - 1 PfQQ
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propofed, if you put D == the Diameter
ar the bouldge , d = the Diameter atthe

heads,G -~ the diagonal from the middle of
the bongue-hole to the bottom of cither of
the heads, L--- the length of the Vellel,

and make S == D-t-d, Then:
[ —+:3GG---SS:
G-t/ LL-88;
$=¢:4GG—LL:
D=8 . —d.

d=—8.--D,

(1. According to the Equated Circle,,
now in ufe | if you put Q_-— the Quan-
tity of Liquor in a ¢ oopers cOMMon Cask
being filled totally or partly, the axis
being pofited paraliel to the horizon , the
Velflel -being taken as the middle Froftum
of a pa
tween two Plains  parallel,

—

abolical Spindle intercepted be-|
cquidiftant |

Raw the Centre citting the axis at righe|
angles, 1 = the Diameter of the bouldge,

” - (33)
V o that prepdrtion of this Diameter
whtich'fs wet ) d =~ the Diameter at the

heads , and I - thie perpendicnlar heighe
or ledgth of the Veffel, alto you  fhull
put D ) vV (= N, which Nabus you o
K-~ a Segment to ve found in the Fable
ot the Seginents of a Clrcle whole Avea is
unity’s” Or it you have not by youa Table
o)t Segments you may find K by ¢h.p. 5.
Prop. ¢. and then it you divide Ly 191
you thall bhave cnbicad Inches, it [:y
44712, Wine Gallons ; it by ¢4154 Ale
nlr Beer Gallons 5 and the Rule will Ttand
thus ;

IQ,T):SI)D"f‘7(l({:K[’KK(‘:LQ

But if the faid veflel be taken as the
fraftum of a Spheroid intercepred, e
Then inftead of : SDD - » dd: you
Ihall‘ put : o DD [ .5 dd: And yet
the forelaid Divifors hold true to all intents
and purpofes.

12, Concerning the Cylindroid | .
i its feveral kinds and feveral fruftume,
By the word Cylindroid (in this place)
s omeant a4 Sollid contained under three

| R Surlaces

4
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Surfaces (i. ¢.) two Plains parallel and
a Cotivex begirter, whereof the two
Plains parallel are called the Bafes, and
are both Circles or both Elliplis , or elfe
one 1 Circle and the other an Elliplis , and
the Convex Surface is called the Zone ; m
which Zone there may be cvery where
right line applyed from any point'in one
bale to fome point in the other: and if
fuch a Cylindroid be cut with two Plains
mecting in the Centers of both Bales, cut-
ting (or rather inferting) conjugate Dia-
meters in both Bales, Then:

If you put C - = the follid Content of a
Cylindroid.

‘A & B aloit -— the two re&angled conju-
gate Diarneters, :

G & 11 below == the two reétangled con-
jugate Diameters, '

A & G oppolite -- the two correfpondent
Diameters. | |

B & i1 oppofice - the 1wo correfppndent
Diametcers. -

Alfo P = the perpendicular height of the
Cylindroid, Then:

3,82):

(37)

3,82) TAF LG BHGH A TP (- C,

13. To cut the Cylindroid with divers
Plains parallel,  the Plains being of one
common diflance, and that diftance being
taken for Unity in the lincal Menfura-
tion of the Cylindroid : To do this from
that Bale wherein G and 11 are Conjugates,
you fhall make P) A-— G (==Dund P)
B 11 (—d, and Then :

3G 13 DixH §-nn LG Dxd = et Fre
£ 3Gy g A Dax 12 S Gy Dexd == firft diffl
3DH |- 1 3G ot~ 12D s x d == fecond dift.
6 Dd —- third diff.
All to bedivided by 3,52,

If it fhall fo happen that A == B and
G — 11, ic is the fruftum of a Cone,

1 hen:
2 (jG—\ -1 3 (;-\--l) % ) — fir{t Fr.

3GG:9G--7 Dix D firft dih,
D 3 : 6 G
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c 6 G-t 12D x D — fecond diil,
o 1) D-- thil’(l (hﬂi
Al to be divided by 3,52,

il

If ic (hall fo happen that 3 —= H
YThen: .
:3 G 15 D x 11 = firft Fr,
2 Ci |- 2 D x H = fixft diff.
~ D1 fecond difl
Allvo be divided by 3,82.

b

It 1 thall fo happen that B-=I--G,
Then: | '
;3G-— 1 2D x G = firlt Fr.
113G~ 4% Dox G firft dithl
3 DG -~ {tcond ditk

Allro be divided by 2,82.

It it fhall fo happen that A— B -~ G
—- 1, Then it is a Cylinder : to be divided
by 2,52,

1.4. Now inftead of P — the perpen-
dicular of the whole height of the Solid, if
you fhail put p - the perpendicular height
of any partthersof, from thar Bufe where-
m Goand H are Conjugates, and € =
v folid content of the Cylindroid atthae

heighe,

( 39)

hicight, then it holds as in the margin :

But it fuch a folid have nor its

Zone made by Circles or Elliplics
but by four flar fides atrighe angles
to the forefaid Conjugates , then it
is a Prifmod : Neverthelefs the Rules
betore prefcribed hold to all intents
and purpofes, it you rtake away the
Divilor 3,82 and in the room thereof
place the Divilor 3.

15. This laft Propofition to find
the Content of the Cylindroid or
Prifinoid at any height or depth may
be allo performed by the Table of
figuratc Numbers following, thus :

1. Having got the firft Fruftom, (irft,
fecond, and third ditterences (it
there be fo many) of your Solid,
multiply them by the pelpedtive
numbeys in the Table av thar heighe
or depth.

2. Add all thefe Produdls rogether
into one Sum, having refpect o the
figns -t~ and —- (if they fhall be fo
figned) and this Total 1 the Con-
tent of your Solidat the height or
depth propofed, A

i)
N
rd)

I-r')




A Thile of Figurate Numbirs for the (peedy Colleli.-
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, The conftru&ion of this Tableis very
m(m for youmay fec it is nothing but
a (Jf)lkéImn of Unites: But to make
the refpedtive numbers in this Table for
the firft, fecond, and third Ditterences to
any l)cpth piopoful without any gra-
dual Collection, this is the Rule.

I you put D =— the Depth
Then1)D 1 (- 1 Diff.
2)YDD 3D} 2 (=2 Difl.
6HYDDD . 6DD-|-1 1 D6 (=3 difl.
Orif you put D - the firft Diff
Then 1) D (- 1 Diff,
2) DD~ D (— 2 Diff,
_6YDDD _3DD| 2 b (= 3 Diff
16.The fymetry of like Superficies and
like Solids. = Superficies are like, and So-

lids are like, it the Angles bc cqual in
number and quanntxzw-»lﬂl e ’%-; sf
))

/ 17. Like

(43 )

17. Like Superficies are one to another
as the Squares of their Correfpondent
Sides : Like Solids are one to another as
the Cubes of their Correfpondent Sides.

/)c /3 Pu\/h\?{ﬁ -.\v/): /g?‘f\;’:a@ ?!
42 R s
CHAP. VIL

the Conflrultion and Ufe
of the Scale of Ponderofity
(commronly called ) the Still-

yard.

I. Right Line relling on a ful-
ciment Lqulpnndu ate l)ung
propofed : Then i any pon-

derofity thall be applyed 1o

2 point of Pendency in that line g
ought to be underttood, that thar Pondero-
hty is tranfplanted from the Fulciment to
that point of Pendency @ Bur if any Pon-
devolivy fhall be withdrawn or taken away
from a point of Pendency i that Line, 1t
oui)ht



(42)

ought to be underftood that that Ponde-

rolity is tranfplanted from the point of .

Pendency to the Fulciment.

2. A Right Line refting on a Fulciment
equiponderate being propofed = If divers
Poenderoiities thail be pendantly  applyed
on fundry points of that Line , fo that
the fiud line be cquiponderate again : Then
the facts (of each Ponderohity by its tranf-
plantation trow the Pulciment) on this fide
the Fulciment , are cqual to the facts on
that fideihe Fulcimnt.

3. A Right Line, rvefting on a Fulci-
nment, cquiponderace vy divers Ponderofi-
ties, pendant i fundry points ot that line,
heing propofed: Ir two of the Pondero-

fities pendanc (hall be wranfplanted, fo that -

the fatd Jine be equiponderate again : Then
the fa&ts-of each Poaderolity by his di-
ftance ran in tranfplantation are cqual.

4. If a Sullyard or Scale of 1Ponde-
rolity, or (as the Datch call iv) the Rows.ass
Beam, be true, (7. e. doth give the truth)
in two points (the farther diftantthe bet-
ter) itistrue inall the points of pendancy
throughout , . the Divifions being equal,

CHAP.

C43)

$5585850008880888

CHAP. VIIL |
Of the four Compendinmns for
guadratique Egquations. |

N thefe four Compendiums you have
both the aftirmative and negative
Roots fymbolically expreft , = being
the unknown Symbol in cuch Equa-

tion, (bur made known by cach Solution)
a being the known factor in the firft term
b being the known fadtor in the fecond
term 5 7 being the vefolvend.

But if at any time an Equation fhall be
propofed, incumbred with vulgar fraétions,
ler be reduced to irs leaft terms in whole
oumbers, if poflible 5 if not, let  be
reduced to its leaft terms in Decimaly 5 and
then it will fall under one of thefe four E-

uations following. S ’

In which Equations you muft note, that

.. if there be no known fa&tor expreft in the

fixft term , then 4 is underftood to be uni-
‘ty: Fugthermore, itis cvidenr, thatif any
. ’ quantity




€ 44)
quantity fhall be figned .— that then ¢
the Square Root , or the Root of any cw
powcr of fuch quantity fo figned, is ine:
plicable : Theretore when this fhall hy
pen in the Solution of any Equation why|
focver, that Equation may be faid to |

impoflible,
1, Equa. -f-axz-|-be— oy~ r
S0l. 24) i’\/ : 4“1)6--]-.4_4', . __b(:'t—z

2, Equa. tazo 0z oy
Sol. za)li‘\/: -l“bl-}--}ar : -+ (:—Jq:

3. Eqﬂa, -.-.l,.;jz)z'_,&z. :;_3:._;.,. »
Sol. 24 £/t |-bhemgars b (o

4. E(]tlﬂ. ——l«xzz.»lubz,:::ﬁ--:-r

Sol. 2 *o/ tefbbomeqir b (="

A

4
sCHAP. IX. Of Recreative Problesys.

!50]. A—unl-i.

aal—|-bb-—cc.

. .
; Fsoluuon A —
[

CHAP/)

C45)

Problem v. 7% find a, b, ¢, threc sumbers
under this qualificasion.
aa-=bb| cc.quel.a? b? c?

B~nn—-—1x.
You may put »=— any number.

Probl.z. 75 find a, b, €, three numbers under

shis qualification.

abt-bb—cc. quef. a2 b2 ¢?

SolL A==2n-|-1.  B=wn. Co=pn-]-n

. Youmay put »=— any number.

Probl.3. 70 find a,b, ¢, three numwbers under

this qualification.

quell @? b2 c?

Sol.A—2nir. B—un_1. C-—nuenti,

You may put #=— number.

Probl. 4. 7% find a,b,c,d, ¢, five numbers

sinder this qualification.

a-t-b-—c, cc——a=—dd.

- Quel, g2 b? ¢c? d? e?

annn—t-4nnn-t-sun—t-2»

: mx-[—-z}v'i“l : (ZT

C:::zn'.'

f‘-—--b':fto

2 mm~|-§ nn-f|~4fij:1

————

T s an-fmgqn-1-1:(2)

!

-
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You may put »-= any whole numbci.
But note, that every Equation is to be redu
ced to s leaft tevms, it need require. .

Probl.s. To fiud the \(‘Qé}rcn: of any Sollid
made LY Rotation , “if you 'c.m‘gct"{}h’
Yato of the Squares of irs Ordinaies,
ro any rank of 'A’efﬂmglex : Thisis thae
Theorenm, - S '.

- If two ranks of Quantirics or Numbers

be propoled (inany qualification or order

whatfoever) having one common ratio be-
tween each pair of Correfpondents : Yhen'

i both ranks their Correfpondent Suins o. |

Ditterences have the fime common rwrio. )

‘This Theoremn holds as ‘well in Superficics

if you can get the 7a¢iv of the Ordinates to

any other rank of Quantitics 6t Numbers,|
FINIS, -
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2
Ay Abbrewviation of Solid Geomelry, concerning the Bufiuefs of Casx-GansInC,
taking a Caslcin ary of the Four Notions following. By Michacl Dary.

PREAONITTION,
ll‘ you put D -— the Diameter of the Bouldge, d = the Diameter of cither of the Heads , andy - 1 - dy
.- the lengeh of the Axis of the Veflel, and C - = the Content thereof, the dimention being taken in Inches.
_ Prop.a. It oa Crask be taken as the middle Fruftum ot a Spheroid, intereepted between two Planes parallel cutting
the Axis at right angles < Then, 3,82) : 2 DD~ dd: <L (— C.

Prop.2. 1f a Cask betaken as the mifldlc Fruftum ot a parabolick Spindle, ntercepted between two Planes paral-
Lol cutting the Axisat vight angles : Then, 3 ;82):2DD ] - dd--0,4yy 1. (—=C. :

Prop.3. 1f a Cask be taken as the middle Fruftum ol’ two par
intercepyed, ¢re. Then, 3,82) : DD =~ dd:xi i1 (- C.
Prop. 4. If aCask bertakenas the middle Fruftum ot tivo Cones abutting ujon one Common Bafe , intercepted,

c&¢. Then, 3,82) : DD |-dd-—5yy ¢ %1 L (- C
Now if you would have the Content in Beer Gallons, you muft multiply 1,82 by 2 82, makes your divifor
——=voy7 fere: 1f you would have Wine Galons, 3,82 x 231 makes your diifor == 883 fere. And from thele
rwo divifors, you may Calculate Tables for Wine or Beer Meafure: For the fquare of any diameter in Inches di-
vided by 883,1s che Conftruétion of theWine Yable; orby 1077, s L'Icl,z,‘un[h'uélion of the Beer Table : And
cither of thefc Tablyhave their fecond differences equal , therefore the uill bemade by an catic Collection.
«f If a Cask be not full (the Axis besng p;ﬁted parallel 1o the 11_01'i'1.on) tfnd the guantity of Liquer containcd snit.
" To do this,you ought to have a Table of the Segment s of a Civcle,whotldrea is wnivy the Diameter being divided
into 1 0000 equal parts, and then this Approximation is the readieft hithisto ufed, which requireeh this Duta  the
whole Content of the Cask,the Diawmseter at the Bouldge,and the wet Po:ipn thercof;and the Proportion runs thus =
As the whole Diameter, isto its wet Portion ; {o is the Diamserer inthe "able, (7. e.t0000,) toits like Portion :
W hich being fought in the Table of Segments, abutts you to Segmif, by which if you multiply the whole
Content of the Cask, the Product is the Content of the remaining Liquo in the Cask.

bolick Conotls abutting upon one Conumon Bafe,

Here followeth an Aceount of Sfome Addendato, and Faults Mfeaped in Dary's Milcellanies.
. b .
Age q.might have been added or T)RZ —RR(=T of f Aup.r1 L1q.for right anguled 7. re€tangular. v 4. for
rectanguled raeangular, p.x 4.pr.7.(henld rox thus The 3 Anglesoff any Spherical Triangle being given,there
are likewifr: 3 fides of another SphcricalTriangle givcn,whochnglcs e daual vo the fides of the firfA Triangle,it you
' Complement to 1 80 deg.of one of them,but moft conveniently 0 the greatelt,p. 1 .21 .for fact of the fides 7.




» > 3 Y ,,
tuke theComplement to 1 86 deg.of one of them but moft conveniently offthe greatelt.p. 1 g.0.1.for fact of the fides ».

fadt ot thedines of the fides. p.zo.after the orthographical Projestion (holl have followed, By this means all Cixcles of
the Sphere perpendicular to the Plane, ave projected into Right Yincs, thofe parallel to it into Circles of the fame
bignefs, and all other into Elliples,  Soafter the Steviographical Projeillon, By this means, all grear Civcles of the
Sphere,pafling thorough the Eye and Touch-point, ave Projected into Right Lines, and all other into Circles, and
the Anglesin this Projection are cqual to their Correfpondent Anglesonthe Sphere,  Se after she Gromonical Pro-
jettion , By this means, all great Circles on the Sphere perpendicular to the Plane, are Projeted into Right Lines,
all thofe parallel toivinto Circles , wand all others inte Flyperbold’s, Parabola’s or Ellipfes, accordingly as they
cut or touch that Great Circleof the Sphere which is parallel vo the Plane,or do neither. Pz 3./.1 g.for Legs ». Sides.
P, 2502, q.for12,5637r. 12,5664, Poay. /oo, for and C hord r.anda Chord 5 £ q.for —~15B r. —16B.
L2 8after Prop.ys (hould have [ollowed, Ve Area ot a P‘z‘rabalﬂ,iﬁ ; ofthe circumferibed Parallelsgram of the fame
Bafe and Heighrand the diftance of itsCentre of Gravity from itsVertex towards its Bafe,is f)f its Al.titudc : Moure-
overin a Semiparabils the Centre of Guravity, is in a Right Line parallel to the Bale ar § of the Heighr, andina
Right Line parallelto the Axis ac i of the Bude. 2. 19. Prop. v 8. fboulfrun thees , 10 a Sphere be mleribed inu
Cylinder , and thatCylinder be Cut with Plaes ar Right Angles to its fxis , then the intercepted Surfaces of the
Cylinder are equalo the intereepted Surtaces U‘f the refpeétive Segmarts of the Spheve. 2. 35. £ 1. for the be-
getting v the Avea ¢ the begenting s 2o x 3. for SB[ b . KBy 4 /REv-3b. £ 3202 l‘lll.. trrdh _1’._3 SRS N O
for SDD-\-7ddr. 8 BIB 2 \"4\)d~_l--_3t|(1- P.o3s. Prop. 1 2. fbould risy lbﬂfs, By the \vu‘rd Cylindrosd is meant a Solid
contained under three Surfaces (f.e.) two Planes parallel and a Peripetalma, whereot” the two Planes parallel are
the Bafes, and ave both Circles or both Ellipfes,or elfe one a Circle and the other an Ellipfis,and a Right Line exten-
ded trom the Centreot one Bafe to the Centre ot the other, may be called the Axis of the Solid § and in the Peripe-
tafima a Right Line may be any where applied from Bafe to Bafe, being in the fame Plane with the Axis of the Solid.

Bur if fuch a Cylitdroid be Cur with twoPlancs meeting in the Centers of both Bafes,Cutting (or rathcr,fnf'erting)
ce@angular Conjugate Diamerers(or Axes) in both Bales,then e, P.3 702, for divers rumany. .3 9.4.3.for Zone r.
Peripetafma ; £ 6. for to [hc' iuycﬁud C(mjugutcs r. between themfelvesthenirisa Prifin or Prifmoid. 2,42 ./.ult, for
quanuty r, quantity, and t_hcu' fides proportional. _

/'his Lable of Wine Meafure (hould have come in Pag. 35.of the Mifcellanies.
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