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I Qs [ave perhaps troubled

" NS BEM theeand the Prefs als
D B/A ready toomuch ; if it
| PN be fo, 1 fhall how-
~ - ever ‘hope, that T am
* not unpardonable, becaufe [ have
ftill interided well.to the good
\ ~fthe Publitk ; every one I think
defires to .give thexr Children the
~ beft Education that they ¢an 5 but.
. the higheft degree of Educaqon
“is not aIWa beﬂ: ‘And*1 muf¥
~beg thy Pafdon if I'do offend
-thee, in Ta ying, That next to the .
‘ bare Reading of Englifh, thefen-
“ding of Chddren to the Latin
School, - is not the belt way of
.;gtwng them  Education , f'ox'l i
. A2 th
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tbat were granted which I mu&
deny, That the Latin and Greek
“Fongues were not only neceffary
for all Children whatloever, buc-
. alformore eafily learned ,: than-
the liberal Arts ;. yet Wntmg isfo .
neceflary to be firlt Learned, that’
itis almoft 1mpoﬂ’1f>lc to attain the’
other without it,- '
* And as Writing is very nece [Tm-y :
in order to the. Latin and Greek”
Tongucs fo isic alfo neceffary
" in order to the true Spelling and -
Under&andmg of the Englifh, ot
any other Native Language~ and
d the Art of Grammar is the
mly One of .the Seven, that
M a propriety in every Na-
tive Language: Asfor the other:,
" Ares, they are thesfame, in all
' Languages the Rules of Antbme—,_
‘tick and Geometry, of Muﬁck and
. ,Ajhonamy, of RF etor:ck and Lo-.

gicks,
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guk dre in the Gcncml as Intels
_ ligible in every Languagc, as in
~ the Latin and Greek, or any other ;
~ and therefore to them, that bave
no other need of the Latin and
" Greck Tongues , than the Lear-
8 mng of thefe Arts, may, I con-
' ceive, (pare that pains; and Leara
vthem in their own Native Lan-
~ guage, or as many of them, as
. will be thought ufeful fouhem in
their feveral Stations in the World.
* Again, thefe Arts are notonly
attainable in every Native Lan-
Euage but more eafily_attaina-
le than ‘the -Latin and’ Greek
Tongues are, to which fome feem
defirous to confine the Arts; and
~ being foattained, do render other
Languages more eafiesllo,
- Forthefe, and the like Reafons,
“as T have aircad Pubh[hedrdtﬁm&
Intmdu&tons toevery Art excer
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Mifick; for which I refer thee to
M. Job. Playford’s Introdution ; fo -
" now I have been eafily perfwaded,
to give thee a fhort view of them
altogether ; he that defires more
full Inftrugtion, may perufe the
feveral Tra@ts by me Written, in
our own, or thofe that ate Written
by other Men in other Languages.
The whole Building is but (mall,
and therefore I will not make the -
Porch great, I have placed the
Atts in that Order,in which, (with
fubmiffion to better Judgments)
I do conceive they {hould be lear- -
ned : - And althouh I'cannot fay
now, as I have in fome of my
Epiftles. preceding my former
Tra&s, that thece is not fo much
as one Mathematical School inEngland,
for now there is by the Bounty of
King Charles the Second a fair one
Erected in Christs Hofpital, Londoné, |
S an




4nd 2 worthy Mafter chofen to
' Manage it, by Name M. Edward

Pagest, who istfo well known,

 that he needeth no Mans Com-
- mendations to exprefs his VVorth ;
_ Yet thusmuch Etill declare to be
- my opinion, That ic.is more pro«

r, thar the LatiuSchool fhould
 fupplied with -Scholars from.

" the Mathematical , than that the
 Mathematical -fhould be fupplied

from the Latinand Greek Schools :
However by this means , I hope
it ‘will come to pafs, that after-

- ages will be fupplied with thac.
- Knowledge in Arithmetick, Geo-

metry, and Aftrowmy, which hie
therto. our. Writing-Mafters have

- net beenable to Teach, .nor our

Granmmar. Mafters either able or
willing ‘to undertake; fo that in

2 Word, There are few School-
- Mafters that can Teach °

PN )

e



- things: But yet amongft them, °
the well Accomplifhed - Mr. ]obn

Colfon, now living in: Goodmans-fields,
with ,whom I.have not had thc,_
happinefs to be immediately Ac-

quainted, yet Report hath rend-

“red him to the World 2 worthy -

Mafter and Teacher : of that
Science. And there are not many
Tutorsin eicher of our Univerfi-
ties that do; - and yet the ufefulnefs
of thefe * Arts cannot be_ -denied,
and: therefore my hopes are, that
fome . Univerfal Encouragement‘_~ |
will yet be glven for thc Teachmg. |
of them.. :
 And could T be fo happy, asto. .
fee fomething done in‘order to it, I
fhouldthipk my felf abundzmly :
fatisfied for all the Pains T have hi-: .
therto taken, and (hall ever reft, -

' T bine and IJIS C wmt)ys Servanl‘, ooV

10HN NEWTON
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PREFACE
. O R, . .
IXTRODUCTION
| . TO THE

“Ans and Sciences inthe Geeneral,

B 0 | 1/doms is the principal thing, .
fid mon, Get Wifdam,and
\ /1 with all thyvg_etging’ get
fafliihe . UnderftandingPro.4.7..

: Andwhat is meant byWif=
dom, Holy Job tells us, Job 28, 28 Be-
hold the Fear of the Lord, thatis Wil-.
dom; and to depart from Evil, thatis -

.undsirﬁanding. ) Tbe] wbg [eef”]:‘zrrfbi-;
! . 8] ¢
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Wsfdom,are the only true Philofophers

for Philofophy is nothing elfe bus. the
love of ifdom, and ¢ ey who Fear
God, and epanyrom Evil, are the lo-
wers of that, w

not be faidto fear God, except we know

hich is only real and trae
Wifdoms : Nowfor as much, aswecan.

»

T e e, g 2,

him, Wifdom may well be defined tobe -

 the }(ﬂmy[edge of God.andthe things that
areof him, the knowledge of things Di-

. vine and Humane, , 8uR this s commonly -

- called Philofophy;-bus fomewhat impra-

erly,” for Philofophy is wotproperly the .
g{/zowledge it felf, but the love of, that -

Aﬁn{.’nrledge 5 andwhatfvewer Artor Sci-

ence doth conduce to this K mowledge,may

Lerightly andtruly called Sophia or Wif- - ‘

dom ; andbecanfe all Mep [bould love

Juch Kpowledge and Delight in it, 1/ball ;

not gainfay the general Nameby which it
s cdlledy cuftom will have it fa, let it
2berefort becalled Philoféphy.

-Saphia then,or Philofo phia, Wifdom,

#r'the love of Wildom, isthe K nowledge

of adl Arts and Sciences; which any way -
- Aoconduce to'the K powledge of God : And’
~ Eechufe fome of them do thereuntoconduce

J e more,

.‘,{
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L 1. :
more, fome befs : Thefe arts may be diftin-
guifbed into two Sorts, Superiour and
Inferiour. PO
. TheSuperious Artsare four; .
1. Theology or Divinity, whofe Sub-
jectis the Divine Effence. . - -

. 2. Metaphyficks,otherwife calledthe
firft Philofophy whofe Swbjei? is, Being .
imcommon, ér Being as Being. .=

3. Phyficks, whofe :Subjel is the

- Krowledge of Natural Bodies, as vhey are

© Natwral. - A o

4. Ethicks,whofe Subject is Morality,
or the Doltrine of Manners and Civil
Hanz/lj. R

T beInferiour Arts are of two forts ;

- 1. Internal or Liberal Arts,fo called, .

: becaufe they are astained by the faculties of

* theSoul, which is aliberal or free agent,

. and nat.by the Labour or Miniftry of the
Huznds ; and thefe are feven:

1. Grammar, J{ 3. Aftronomy,
© 2. Arithmetick,” ) 6. Rhetorick, .

3. Geometry, S 7. Logick.

4. Mufick, 00T
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And thefe are the Swbjects of this lit-

tle Book. ‘ ' ;

2. The External or Mechanical 24

Manual Arts, /o called, becaufe they

depend more wpow the Iabowr of the Body,

than the Mind; fuch are the Arss of Til-
lage ; .Hunting, Fifhing, Fowling, -

Weaving, and many more,not needful 2o .

be named, becanfe mo part of the enfuing

Difcourfe.” e




ACADEMY.

The FIRST PART.

OF GRAMMAR.

BOOK 1L

— —
- CHAP. L .
Of Letters and Syllables. ‘

v Rammer is an ART which
®  Teachethhow to Speakand
Write truly.

The Parts thereof are
Four, - Letters, Syllables,
Words, and Sentences.

A Letter is a Character,
or Index, of a fimple found.. And in the -

En tgh Tongue there are Twenty four.
%‘ e which Letters are diftinguifhed from

‘one another, partly by their fhapes, and

Qggt!y by their founds. <

B



3 - @bc Enghlh Heavemy. s
In reference to their fhares, they are di-
ﬁmguﬁhcd by three different Charatters,
ke Reman, lealick, and black En;lifh. 2
And in each of thefe Characters there is
the gieat and the finall Letter.

1{n the Roman Charalter, the Great Letter
is thus formed, .
A, B, C, D;E, F, G, H, 1, K,L, M, N,
O,P Q,,RSTUV w,X,Y,Z.
“The fmallthus, _ '
a, b ey dyesf, g, by 1, j, ky 1, m, n,o,p,q,
Hbs, t,u v, w: X3Ys 2 :

The great and fmall Jralick, Letters are

1ade thus, .

/ B, C D,E F,G, H, I,?,I( L,M,N,0,

P,O RS TV, U, W, X,

4, "’ "7‘; '7ﬁ’o’ s 63 ]y lla '”:”’0’1”1”'»
_ [:‘a ty Hy ¥y Wy Xy Jy Ze '

The great and fmall black Englifh thus,
. %,B,,m,e 3?;‘3’5 19,’1,7&.1’%
ﬁ, @, 19, ﬂ} R: 5: a'm w’ ¥1 ?’ .
a0, b,¢0,0,00,80,0 ),k Lm,n,o,m, -
l', LG 5, t, W b, m}”)@»f

The great Letters are ufed in the begm—.
‘ning of proper Names, Empharical words,
Sentences, and Verfes. ‘The Letter I whea
it {tands aloae, is aLwa,1§ wmten mth 3
greaQChara&er. (a oS :
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@bz Enghfh zcang. 3

_Fhefe Twenty and four Letters aredm-
ded into Vowels and Confonants. .

‘A Vowel is aletter which maketh a full
and perfect found of it felf, and they are five,
4, ¢, 5y 0, ¥, .befides the Greek, Vowel.y,
A Confonant is a letter which»maketh &
found- by help of a Vowel, and thefe are
Eighteen,befides the letters 7, v, and y, which

- femetimes are Confonants alfo.

. Of the eighteen Confonants, fomc are
mutes, asthefe eighs, b, ¢, 45 ¢, L p, q, nnd
+. Some femi-Vowels, as thelt & Rty f, /

. Myny 4.5, x, and z, -of which- the fom‘,
m, n, r, are alfo called Liquids, x, and z,
deubie Corifonants, and the other two, b
and w, irregular Letters. .

Some of thefe Letters, as well Vowcgs
a$ Confonants, have founds ‘very different

~ from their:common names. Thus the let.
terc, hefore-e, and i, is founded like f;

- ‘but before 4,0, &, it is fmmded like k, asin -
* The Letter f, is fometimes founded ac-
cording to itsufual name, as when it fol-

_lows aVowel,: as inf, of, effeminate, but

~ when-it begins 2 Word or Syllable, xt 18
founded fee, asin {m, Sool:[b.

‘The Letter z, beforew, o, and », is foune
ded hard, thus, ghee, as in gad, God, £t
but before e and s it is fometimes, bat not

. always, founded according to its ufual ame

gee, as in danger, gmgcr. . g S
2



4 A bt Engldh SAcademy. S
. ‘The Letter b, is never founded according
to its name b, but thus, iee, asin band,
*‘lp. blnn : C ’ .-
Fheletters j and v, when they come be-
forethemfclves, or anyother Vowel in the
fame SyHable, become Confonants, and have
different founds from their ufual names, j i3
ronounced like g foft, thys ji is pronounced
ike gi, in ginger, v is pronounced vee,or vs, -
s i‘xigvm'ﬁvg. 5:‘:::; and when they are thus
founded, their fhape is alfo- changed, and
hence fome_would have them to be diftin®t
letters, and would bave the number of aur
lettersto be not 24. but 26. -

' The Liquids iy m, n, and r, when they be-
‘gina Word or Syllable, are founded thus,lee, .
wee, ree, asinliiz;,aiad,.nud’, read, .

Theletter g, hath always » after it,to help
its found, butis not to be fonunded accor-
ding to its name ¢x, but qae, as in queffion.

~The letter /, when it begins 2 word of
Syllable is to be founded thus; fee, asin fad,
feeret, butin the end of aword, or between -

two Vowels or Dipthongs, it hath for the - -

mofl part the found of z, asin eafie, boforn,
Theletter 7 before i, if another Vowel fol-
loweth, hath.the found of fi, as in Egyprian,
patiénee ; but whenit followeth for x,ithath °
s own proper found, asin beffial, mixtion.
The letter w,hath its ngme from its fhape,
being compofed of twice #, itis called dou-
ble #; butisin no cafe fo founded, but we,
as in wall, welly will, - The~
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_ The Eoglith Acadenty. = s
. The letter », when it begins a word or
Syllable, is founded thus, xec, -as in Xerwes;
. inothercafesthus, ex,orecs.
. The letter y  hath by no means its found
according to its ufual nemewi, but when it
beginsa word or Syllable, and fo becomes a
‘Confonant, it is founded yee ; when it comes
in the middle orendof a word, it isfounded

- like i Vowel, as ln

z'thc kttcrx isto be ounded e asin
8.

i ASyllable is a literal or smcnlatc Voxc
~ of one individeal found.

v Syllabluare of two forts, nnprt)per and
proper.

_ Ani nnproper Syllyble is made of one or
~ more Vowels without a Confonant ; 28 ey,

e-vily E-neas, Oc-dipas.
A Proper Sylable is the comprehenfion of
one or more Confonants, withone or more.
Vowels, in one found or breath; as Ge-ne-
© ratieon, Moun-tain, and in our Englifh
- Tongue doth fometimes confift of eight let-
- ters, as. firength,
" When two Vowels are joyned togetherm

. one found or breath, they are called Dip-
- thongs; of which there are two forts,Proper
and Improper. -

. Of proper Dipthongs, there are thefe

eight, a5, ¢s, 0i, ay, ex, omy ecy and oo,

" The firft fix are fometimes written tlms,

. "”, 1 ) %"’" e®, oW, - B3 (.



8 " @ht Englifh gcademp. ,
:Of improper Dipthongs there-'are but
the(sthrec, eq, oa, and sc.
. The two Vowels which maie a Dipthong,
are for the moft part to befounded together,
as in Faith, ntither, Eunuchy but in- thefe
words, Laxys Mifzick work:, Deity, Arheift,
moity, doing, reenter, reiterate, and fuch like;
and in moft Proper Namesin ths Bible-th
are to be founded feverally. : s
" TheImproper Dipthongs ¢a, and os, are -
founded together, except in thefe words,
bearitude, Creator, creation, real, theatre, and
moft proper names of Women, Cities, and
Countries; but thetwo Vowelsin this Dip-
thong ¢/, are ufually parted, except in
thefe two words, friend, grief, and when
they come in-the-end of a word, as. in mer-
cie, charitie , and fach like, - '
_An Englifh fyllable,- though it-may confift
« of cight letters; yer doth ‘it never: begin
with more than two Vowels befire a.Com-
fonant, of three Confonants bef.rea Vowel
or Dipthorg,. ' a
The two Confonants which may begia
:an Englifb word.or fyllable, are thefe thirty,
Bl,bry chycl, cr,dr,dw, fl, fr,0l, g7, grikm,
Ply prs [0 foy sky [ fly [, [0y (95 firy thy 1y 2,
why and wr. o : «
And the three Confonants thatsmay begin -
an Englifh word, are thefenine, Sch, fer, fbr,
sky, fpl, j;Er, fory thry thw, )
In the founding of the Confonants, which
. : are

v




~ found of.d, in other words the

-~ Tpe Englith Academp, 7
are joyned. together in the beginning.of
word, there is no difficulty, but in thefe
few, b, ghy and-®b.. . o

“The letters cb, when they come beforea
Vowel ina pure £nglifh word, theyareto be
- 'founded as1n chance, cheap 5 and when they
come after a Vowel, they are to bz founde
- a8'in ach, reach, vich. But inwords derive
from the Greék and Helrew, threy are to be
founded like k, as in character, thefe few
only excepted, Rachel, Chérxbin, Tychicus,

Arch-Bifhop, Arch-Duke, Arckitel, Arch-
excmy, Arch-pirat, N
Theletters gh, in the beginning of a word,
are to be founded like ¢ bard, as in ghoff,

ghefs, in the middle ofa word, thf:{ areei-

ther not founded at all; or butfoftly, asin
might, light, and in the end of a word they
bave the found of f, as cough, somgh. _
Thefe lettees th, in words of one fyllable,
and in words of mare than one, ending/in
¢hery thed, theth, thest; tking, they have.the
: fgund‘of [
org:ll_m (iredk Thrta. bedin g Lﬂ;
he letters ph, never begin a pure E7,
word, but fod{tnly».as are ‘derivpeg fromgthe
Greek and Hebrew, as Pharifee, Pharez, Epis
" taph, and in thefe they are founded likef.

v The.Liquids, {, m, », r, when another
Confonantdoth precede thew in the begin-
. ning or middle of a word, do retain their
- qwafound, batin the end «g aword, thouﬁlg

<, ‘. B . : 4 ) . . . T

4o



'8 @i Englih Academsp,
the Vowel ¢, ought to be written, yet in the
pronounciation, you muft ftop at the two

Confonants, and omit the Yowel; for Exs.

smple, fabit, acre, ancle, muft be tgrououn.

ced as though they were written thus, fab/,
acry uncl. ; _ o
CHHP. II
Of Words.

 Word, is fucha comprehen(on of letters

. and {yllables, ‘as helpeth Man-kindto
exprefs their minds to one another.

- There are eight kinds of Words, or parts
of Speech, Nourn, Proneun, Verb, Partsciple,.

Adverb, Conjunttion, Prepofition, Interjeltion.
A Nous, isthe name of a Perfm'or'{“hing',
38, a0 Anthor, a Book, learned, guilded.
Qf Noans, fome be Subfantsves, and fome:
be Adjeiives, ' '

" A Nown Subffantive, isa Word, that fig:

nifieth fomething, and mayhave the fign ()
or (the) before it 5 as, a4 Man, the Book,
A Noun ddjettive, is a Word, that can-

_ natfignifieg thing of ic felf; as, gosd, bad. '
‘Yhere are two forts of Newss Subfantives, -+

* A Nann Subflamizve praper, and a Neun
Subffanrive common. ‘

A Noun fulftantive pfoper, isa Nounthat

is praper to the perfon or thing, that it be~
tokencth y as, Henry, Ergland. . A




. The Englifh Aeatemp, 9
A-Nown [fubfantive common, isa Noxs
common to all things of the fame kind ; as,
‘@ Many a Land, an Angel. = -
Toa Nown there doth belong two things,
- pumber and comparifon.. : §
There be two Numbcrs, the fingular 22d°
the plural;, the Singular number {peaketh but
- -of One; asa Man, a Buk,a Sieme. The
" Plural number fpeaketh of more- than One ,
as, Men,, Books, Stones. o ’
Nouns [ubflantive ofthe fingular number,
ar¢ turned -into the plwral, by adding" unto
thém s or es, as web, webs, robe, robes, Church,
Churches, bedge, bedges. Some Nouns ofthe
[fingular number endipg inf, beidg plurals, do
B chanf,e finto.v, as, beef, beeves, calf, calres.
.And fome are made pluraly, by adding of ¢n
or.ren ; as, Ox, exen, chick , chicker, brother,
brotheren, orby cortralion, -brethren, child,
. hddreny of Man is formed mannon, or.men,
- boufe, boufert, hofe, bofer 5 to which: may be
added, moufe, mice, lonfeylice, die, dice, fow,
fwine, cow, kine, peney, pence, goofe geefe,vorh,
2eeh, foot, feet 5 thefa two, Sheep and Mild,
are both fingular and plurab; as,-one fhecp,
den [heep, one miley ten mile Ot miless
. Other variation of Nouns we have nohe
Inthe Englifh Tongue ; all othef diftinttions
- are made by thefe Articles and Prepofitions 5
w, o, to, the, 0, and in, or from, &c.
" Nouns that fignific the Male-kind, wecall
Anges; Tach. as figaifie thE Female, we call

Ibges
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foees5 and of fuch as fignifie neither, wéfay
#t4 35, Efau.could not obtain his Fathers
blefling, though ke fought i, with tears:
Jezabel was a wicked woman, for fhe ﬂcw -
the Lord’s Prophets. .
Cowparifon belongeth only to Nm:Ad]e-

Bves, whofe ﬁgmﬁcatom may be increafed,

ordiminifked.
- There bethree degrm of Compmjbn,the, {

Poﬁtwe, Comparative, and the Superiative,
The Pofitive degree fetteth down the qua-

lity of a thing abfolutely without excefs, as

bard, foft, fwife.
The Co;nparum degm vaifeth the ﬁgm-

‘fication of the Pojitive, in comparifon of

fome other, as berder, [ofter, fmﬁm’.

The Supcrlauw exceedeth  his pofisiee in
xhch}gheﬂdzgree,ashardcﬂ,ﬁfu/; [mfu[} :

- AdjcStives are compared in the Sngiifh
tongue, either by the figns zove and moft,
®r by the terminations ez, and ef, as hard,
bardiry. of more-bard, hardeft, or moft bard.

Some Adjltsves are eompared irregulars
Yy 5-as,. Geod, bessor, br{‘ 5 bad, worfe, worj},
distle, Jcﬁ, kaj}

L C H A P. Il"{
Of: Prmarm.

Pmm» is-a part of Speech,much lxkc to
& Nowr, implying a%rfor;, and not ad-

. mv*rmgthel) ign @ or ske, before it.  There




Tte Englith Qeedemy, - -1y
There are twelve Prenouns, I, Thou, He,
Z’l:o uz;b that, the fame, my, tb)', tlm,
T Of Pronguns, fomebcprmtm:, and fomc
 derivatives,
- Pronoun primativesase of three forts, Pcr- ,
Jonal, Relative, and Dewmonfiretive. i
. " There are thece Prmm perfominls '
 Thon, and He,*
Proneun Relatives, are lxkemfe thrce,vl»,
Wblch and 'M. -
Pronoun Demonftratives, -are thefe tWO,
 this, the fame.
" *  Pronoun Derivatives, are thefe four, my,
. thy, his, whofe. . All which with their va-
rxauons are expreﬂ”ed in the following

o o e

. T .
: ype Poffe ﬂ‘ ves,
| I, me, my, thine.
x Perfon{ {v;c, ;s’ on’:r, omrs. ;
thon thee,tlly

2 "“f“"{ gyc,yw,vwro’vw&
o “ Ml hq, lum, his.
Smg )Fewn: fhe, ber, herss

3 ?&!‘,ﬁ)ﬂn m‘d,'“’ NS [ T

= Plur.< thzy,thcm,their theits .

T who;whom;whok
Rclatlmirzf"r wm, :.vhereof. i
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. Ow# is a Noun adjective, and felf ) cor
[elves, .a Suoftamisve , but ar¢ fomeumes
joyned to, or compounded with the Pro-

monks 3 aSy my [elf,thy Jelf, themfelves, bhis .

own felf, their own felves. o
“This word where, with certain Prepofi.
ticns following it ; as,:«honr, a, by, in, of,
mnto, with, hath the fignification: of which
‘as, Wherein, cr in which.  And thefe wordg,

- kere,-there,. and in- like manner ufed for, -
this, that 5 as, herewith, therewith, for Witk

phis, with that, '

’

>
.

CHAP.. 1V,
v Ofd Verb and Participle, .

' A Verb is a p’ért of Speech, that jo neth
. - the Signification of other.wards to-
‘ gethcr,» : : ‘

- There are three kinds of Verbs, Adjve,
Paflive, dnd Newer. S
. AVeb Adive, isa Verb that betokeneth
doing, as, 7 love., ‘
- A Verk Paffive, is a Verb which betokens |
oth fuffering, a5 J am doved. "
A Perb Neuter, is a ¥erb whichi Betoken-
~eth being, as Jam,
Four thi,f,f,s belong to a Verb, Mood,
- Tenfe, Number and Perfon, R
Jhereare four Meods, the Indimiw,-lthe

™
!
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Imgerative, the Potontinl, and the Infinirive,
* The szi;'aziw eit_hcr? theweth a reafon
grueor falfe, as / love, or asheth3 Queftis
on, as, doft thou love, o i
. There Jmperasive Mood, intreateth, pere
mitteth, or commandeth, as lwve ke, or Lt -
Yim love, T
Thie Potential Mood, fignifieth a' power,
<uty, or defire, and hath one of thefe Signs,
ey i might, wonld, loldy conldy OF ang ey
as {may.or canlove. ST
~ The Iufinitize Adood, nates. no .certaip
Number or Perfon, but followeth angther
Ferbs or an Abfritive, and hath cammynly
- this Sign (20) before it, 257 defire: 1o loarn,
‘worthy tobe praifed. T
"~ The .Tenfes or diltin&tions of Time, are
five, The Prefent Tenfe, the Preterimperfett
Tenfe, the: Preterperfeil Tenfz, the Freie»
puperfed Tanfe, and the Futare Tenfr,. . ..
A T:ﬂh in refpedt of fignification,
@age thus dillinguifhed ; in the Iudicwige
Bdd, do is.the fign of the Prefeqt Tenfe,
4id.of the preterimperfed Tenfe, have of
. dhe Preterperfedt, badiof the Preterplupsx-
"fefty fhadland wif af the Fugyee, ... . -
In the Potenrial Mood, by the figps:alres-
- 4y given, e Prefent. Tenfe by the figns
- may Or cap,the PreterimperfeR would, [bosid,
could, of ought; and the Preterperfet, by
| spaaxing the fgn have to the former Signs,
~and the Future, by adding -hereafier to.the
-1 ‘ . Q : figas
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- figns of may orcan,the Signs of the Prefent;
88, 4 may or can bereafter, the Preterpluper= -
fett in this Mood is wanting in the Englih
Tongue. L o ‘

.~ "Bnt in refpett of Termination, thereare

‘ho Moods but one, ne Tenfes but two,
namely, . the Prefent, and Preterimperfeét
rTCI]’_fCS. < ’ o )
.- And the Preterimperfedt Tenfe is formed
from the Prefent, by adding thereto the ter-
mination (¢#) and in fome few the termina- -
tion (en) as of loveis formed loved, of fal, -
‘fablen, o - o
- The Pérfons n-every Tenfe are diftin-
guiftied by the perfonal Pronouns, I, Thow,
and He, in the Sipgular Number, and We,
‘Xr, Fhey, inthe Plural ; only the Second Per-
fon Singular irrthe Prefentand Preterimper-
“fett Tenfes is formed from the firft, by ad-
ding thereto the Termination ¢ff, as of love,

Aoveft, of loved, lovedjt ; and the Third Per-

“fon Singularin the Prefent Tenfeis formed -
from the Firft, by adding thercto the Ter-
mination (eth) as of dove is formed loverd.

. “other variations of Perfons or Tenfes there
isnone, butwhat is done by Signs, as was

" faid ‘before, . T '

. APerd déitive then is thus formed in the -

- Indicative Mood. . »

- Prefent Tenfe. .
Sing."Love, lovelt, loveth, Plar. Love,
Infiritive, To love, .

o

Pre-
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Preterimperfelt Tenfe.. . -

:"sn:‘g Loved, lovedtt, loved th Lo-
I - .

' Z'dhfs Verb Nc‘m;er, Amor B is tbns fOtm_‘

IA the Pre[mt Am, art, is, Plur. Ate.
Tenfe. Be, beeft, be § Piur, Bee.
Inthe Preterim- Was, Vaﬂ was, | Plkrd{
perfeét Tenfe. § Were, wert,were, § Were.
Infinisive. To be. .

& Perb Pa e, 1S tbe fame throughout
- Mogds and Tenfes, with a Perb Nenter, t
* Presgrimperfeét Tenfe of the Ative Voice, be-
" ing. ad£d thereunto ;- Thus the Paflive
~ Voice of this Verb A&tive, 1 lovey is formed,
by adding /oved to all the Tenfes and Pcr-
~ fons of this Verb Neuter, Zam. :
: For Example. - -
The Prefent Tmf, of the Indxmwc ;Wood
v ls thus formed, ,

~ . Tam loved ' We

Thouart loved, Yeare loved, '
He isloved. ? They

A Pamczple isa part tof Sp:ech, demredof
a Verb, from which it hath Siguification, of
Txme prefent, paft; or to come.

D2 - T&x’f

s
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There are two Parriciples, one of the -
A€ive, md another of the Paflive Voice.
The Parriciple of the Ative Voice is deri-
ved from its Verb, by adding the Termjna-
:sen(ng)m ¢ Prefim Tonfe; as of bue,

'l"ge Participle ofthe Paflive Voice is for

tﬁemcﬂ: rt, the famewith the Preterim-
et T m/': of the AQtive 5 as ‘the Parsicis -
c;lt: the Pamwe Vozce m this Verb 7awxs
A R

From this (’enerd RaIe many Ve erb.i m ,.i

. - Excepred, for o
Makc, Y  fmade rtake,took, taken -
fead led  lfhake, thook, ﬂmkerx ‘
bereave bereft  [feeth, fod, fodden PR
fmell fme{t hear, thore, thorn *
feek - m}g ht - Irife, rofé, rifen -
‘befeech ;“5 befon ive, gave, given
think Is thought |{trive, ftrove,ftnven
worlc | * |- wrought|fing, fang, fung .

- buy bought |know, knew, known

- grinde | ground throw,threw,thrown

. ftand ﬁood “)go, went, gone, -

.} ;Of thefe, [ée more ‘in‘my Scheol f?a‘ftim;. B

CHAP.
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(ce7” nsy Prepofitionss
~ and Inserfeitions,. ~ .

.- S

A N Adverb isa Word joyned to a Verb
A or Noum, to declare ti:eir Signification. -
" Someof Time, as-when, now, rhen, to day.
.. .Jome of Number, as, haw oft, onée, twice,
“\Some of Order; a%, #rf, nexr, afterpard,,
~+ “Some of Place, as*w‘erc,‘ here,there. . -
. Some of Affirming, 25, yes, petibaps.
Some of Denying, as, no, ror.
* Someof Shewing, as,%, tehold,” -
. Some of Similitude, as, o, how much,more.
" AConjanition is a part of Speech, which
'-ioyneth"(&'o’rds ahd Sentences tagether, of
- which thefe are fome, 4nd, alfo, Likewife,nor,
© ‘meither, whetber, or, cither, bur, for, &c.
" A Prepofirion, is a Word commonly . fét
: ‘be,foge other partsof Speech, either inap-
* pofition, as befire the Mafter, or in compofi-
tion, as overmife. L
©_ An Prrerjetion is 2 Word, exprefling forre
fuddajn paffion of the Mind, o, alefs, O
frange, bo, bark, firvab, - o
. .. ' [

L
o P

‘ cHi&'rf.
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cHaR VI
.Of Di'véding ofWafd: fzto Sybables, l

,FOr the dividing of Words into Syliables
A thercarcfour Rules, -~ - - = .
1.Two Vowels which make no Dipthong,
puft be divided ; as, ic; in, 4e ; as in gui-er,

tri-umphy mutu-al, . '
2. 4hofe' Confonants which are doubled
in the middle of @ Word, muft be divided ;
asin 4bbay acvord, adder. o .

. Except they be needlelly doubled, as in

- wordsof the Plural Number ; as in crebbs,
r0dds. ’ : :

Except fiich words in which fhey aredon-

‘bledfor diftinction fakey as in the words, -

Ann, Cann, Inn.

3. Rule.” When a Confonant cometh be--

tween two Vowels, it is to be joyned tothe

latter ; as in a-vail, a-ni-maze, s
But to thisRule thereare four Exceptions
1o Except Words ending in e, as in

Nouns,of the Plural Number,and Verbs of the

third per[on Singwlar, in which this particle is.

for the moft part fwallowed up, in the for- .

mer Syllable ; but in all proper Names, ex- .

cept Charles and Fames, it makes a diftin&

- Syllable.

2. Except Words that are compounded

| . eﬁfuch Simple Words, as are ;ﬁ‘gn' cant a-

\
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part, in which each Simple Word muft re-

~ tainitsown lettgrs; as, Tradef-man, [afc-
.. gnard,, bence-farth. - '

" 3. Except Derivative Words, whofe ad-
\dition to the Primitive, doth fignifie nothing
of it lelf, in which the Primstive muft be

. Tounded by it felf, and the addition by it

‘lf.eéf 58S, kope-lefs, lov-ing, joyn-ing, and fuch
ike. S

4. Exceptfuch Words inwhich x cometh

between two Vowels, in which it muft be

" joyned to the firlk Vowel; as, ox-e7, ex-

-ercife. , . N

's. Rule. Anytwo or three Confonants,
‘which may be joyncdtogether in the begin-
ning of a word, arenot to be feperated in
the middle ; asin a-gree, beffow, en-thrall ;

~~ deffruction, but in compounded words,each

'ﬁm’g’le word muft retain its own Letters.
hen you are to-write any hard long

" word, mark how many founds or Syllables

it hath, as if you were to write di/dainfullnefs,

. wxiwrﬁdixie, or the like, before you write

it, fay thus to your felf; dif-dasn-full-nefs,
Westiever- [a-li-tic, ix:gfyouvmall “hardly mifs
-lathe writing thercof, , -

o

-

;7 . GHAP.
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| Of Semences, wnd fuch Diftintions, or -
* Painss as are to be ufed in Writing, and ob-
Jearved in Reading. -

A Sentence, is a number of words, joy-
A ned together in perfect Senfe. -

The Stops or. Points to be obferved-in Sex-
tences, are of two forts, Primary, and Secunr
dary. : , .
’lzhe'Primary Points are thefeEight.
1. A Cowma, wade with a little ftroke
rthUS-(a ) R . :

2. A Color, made with two points thus ..
3+ A Semi-calon, made with a point,and a
little ftroke under it thus ( ;) ’

- A Periody made witha fingle point thus

f;..‘ﬁn.Er'ueﬁs or Interrogation, made in
thiSmanner (?) . o

6. An Esphonefis, or note of Admiraticn,
“yof€ note is a perpendicular: right. ling,
with a pdint under it thus (! ) -

7. A Paremthefis, is anete, like two half
Moons, inclofing a fentence, which may be
ufed or omitted,and yet the fenfe remain in-
gire, thus ( ) -

8.’Au_
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. 8. A Pararhefs, is a note, which doth in-
- clude a word which is oppofed to another
word, and is made with tWo Semiguadrars,

The Secondary Points are thefe fix.

1. An Apoffirephe, which is a note, fet on
the top or fide of a Letter,. whereby two
* Syliables are contracted into one, and is
made like a Comma, thus () as.i% for 4s
”. !

2. An Eclipfis, which is a note cutting off
. one or more words in-the beginning or end-
ing of a Verfe or Sentence, 'cited in our -
Writing, and is made with 2. long ftxoke
© thus ——-as . o ST

| —— - Prixces are not wife; -
"Who fleep themfelves, and srift their ﬁz('vamt
. - C ' ' Eyes.
3. A Dierefis, whichis a nate for t,hc,pyar-
* tingof two Vowels, which othierwife miglit -
feem tomakea Dipthery, and is made with
two pricks over the two Vowels, thys, ( 4
- asin Lais, : o
4 An Hypher,-which is a note of ¢ .
tinuation, made thus (-7 and & ‘¢5 pe
uféd*when' ohe part of a word 7 gpcud;
eth the former line, and the, e cher part -
beginneth -the next ; or elfe, when two -
-~ words are, by way oftﬁlegahcy, as it were
o . ' Joyr-

s g,



— 5SS 0 I S

22 @Y Eoglih Soadentp.
¥)yned‘ imaé one ;. as felf-love, for the
" Joveof omesfRlf. . o
© §. AR Actent which is 2 fmalt flroak
drawn flopewife towards the left-hand,thus,
(") and is to be fet over that Syilable.in a
word, which is to be pronounced long. :
. 6. A Gir¢umflex, which is the joyning to-
getherof two oblique frvaks into one figure,
-afie of them befng made rowards the right
had, and the other towardsthe left, and s
to be fet'over a Vowel, thus, (2) which is.
$0 be pronounced long, as in bire, wik, fHile,.
not in bit, will, Fill. . o _
. The Accent in words of many fylables is
© ¢ommonly placed on the thitd Vewel frem.
© thelalt s asineileririon, wduflry. '
But words ending in (ary) have the accent
on the fir(t fyllable ; as témporary ; words that.
have nrny Cenfonants in the iaﬁfrynabu;
?gige_'qne, have theiraccdnt on that {yllable,.
& mesyunal, 'words ending in ire and e,
. sléve thelr scdent in that fyllable ; as juwre.
+. A Noun hath its accet in the Grft, a /erd
sithe It Tylable ; as abfenr, to abfent,
~ SoHmane, when it comes before' a Sub-.
Ean.{iY(o 25 bimape-lgarning 5 but I thie laft
Tillah.'ss when if camés after a Subftantive,
5: Chrip’ hed g matires, the one, diuing, the
sﬁih’ﬂ:hhm{”-""" i e b !
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ACADEMY

"~ The SECOND PART

Of ARI:THMETICK

CHAP, 1
bf f ngle Arttbmmcﬁ in. albdie

l'.\'o:. o
Rn%:mtk rs)ﬂrehﬁt‘dﬂa El -
g by Nombers; itaselthqr%”g
ok i vepativeé,

z | Pofitive Arithmetick, is thar whieh &
qught bg eertain ahid it fallible Wintbers
pmpdhndcdi anﬂ‘tluf i &hﬁﬂﬁgk

'Ol' compnrarrw :

T :,winthWmngﬁbyNudﬁmw,.

ronfidered 4lone, withott rekation to one a-

nother, and tb;s cither in whole. Nusbers,
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- 4 The parts of fingle Arithmetick, are
, Notarson and Numeration, R
-* X5, Netation hath two parts ; the firft (hew-
. eththe value of the Notes, by which all num-.

areexprefled ; the fecond thewethhow -

to read the Numbers which are exprefled by
thofe notes. ) .
'¢. The Notes or Charalters,by which all
' Numbers are ufnally exprefled are thefe,
1. onit, 2. tW0, 3, threey 4. foun,, 5. five, 6. fix,
7. feven, 8. cight, 9. mine; ©. nothing.
7. Thefenotes are either fignificant Fi-
gures,ova Cypher. -~
8. The fignificant Figures, are the firft
nine, viz.. 1,2,3,4,5,6, 7 8,9. The firfls
whereot is.more particularly termed an ue

nite or unitic,the reft are faid to be compo-

fed of unities 3 f0 2, is compofed of twounstes

3, ofthree unires, &c. S
9. The Cypher, though it fignifie nothing

of it felf, yet being fet before or after any

of the reftyincreafeth or decreafeth their va-

Tue, as fhall be farther thewed heceafter. =

10. The'fecond part of Netation,. isthe
zeading of the Number cxa:reﬂéd by, thefe
notes ; and this isdone by diftinguifthing the
Number given into Deggegs and Periods. -

11, The degreesare three, the firft isthat

ficftplace of a number towardstherighthand,
and is theplace of Unity.. The fecond isghe
fecond Figure towards the right hand, and
this is the place of Tens. 1%;: third is hﬂ\s
Ca ST ' t

-
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thitd Figure towards theright hand, and ig

the place of Hundreds ; fothis Charafterp,

doth fignifie Nine ; thefe Notes 27, Twenty
i‘_levcn ; and thefe 235, Kwo hundred thirty.

ve. . . o
12. APeriod,is when a number confifting of:
more notes than three, hath each three notes

thereof (beginning at the right hand) diftin-
guithed by Points 8t Commas : The feveral

parts of the Numbers fo diftingnifhed, are -

called Periods; fo the Number 38156249,
being diftinguifthed into Periods, will and

thus, 28.156.249. of which the firflt Period

is read thus, Two hundred forty nine ; the
firft Figure in the fecond Period is the placeof
Thaulgnds, the. fecond Tens of Thoufands,
and the third Hundredsof Thoufands. In the
third Peried,the Figure is in the place of Mil-
lions, the fecond Tens of Millions, and fo
‘this Number is thus to be read. Thirty Eight
Millions, One Hundred Fifty Six Thoufand,
Two Hundred Forty Nine. o :
13. Numerarion, is that which by certain.
known Nombers propounded, doth-difcover
another Number unknown.
14. Numeration hath four Species; Additi-
on, Subtraion, Multiplication,*and Divifion.
" 15, Addition,is that by which divers nutte
- bers are added together, to.theend that the
Sumor Total may be difcovered: For which
urpofe,having placed the numbers s inthe

ollowing Example, begin with thofe in the
R . F .

Uity
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i . Uity place firft, then with thefe in the place
d’ﬂ'éw,thcn of Hundreds, and fo forul:rd,
aecording as the Nambers givendo confift |
wfplaces, darrying the Tens, if there beany, -
to the place of the next greater rank; as hexe

yonfee. .©. - ‘
. A72661 7 3814527
341608 . 4567890
© 74328 6549238
o 6739 B ’8(63.6?- .<
85633 . 15748020

- 16. Swbtraction isthat, by which one num-
her is taken out of another, fo that the Refi- -
due or remainder may be known. Te per-
form this, you muft rank yoor Nambers,and
‘begin as in Addirion ; :and incafe any of the
figures of the Number to be {fubtracted fhall
‘be greater than that, from whence the Sub-
tration is to be made,you muft borrow one
from the next placeabove.it; asin the Ex~

amples following. = ..
893633 - . 6349238 '
34165 - . 3814527
§53938 2734711

17, Multiphication,is that by which we Mal-

- tiply two numbers, the one by the other, to -
‘the end, that theirProduct maybedifcovered.
© 18, AMaitiplication hath three Parts, the

dﬂ::}ltifﬁtmd, the Mubsiplicator, and the Pro-

19, Mult;’ﬂi:

-
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- tgx Adulsiplictiony is fingle or d.
. 20. Single Multiplcationy is wlm
tiplicsnd and Multiplicator, do each of them
confiftof one only Figure 5 as if ¢ weregivea
. tobe Multiplied byis, 9 is the Midtiphic
6 istheMultiplicater, and g4 i the Prodwlt
- 21. Compound Ataubsiplication,js when the
Maultiplicator and Maltipticandudo citber, ot
beth confift of more Figuresthanape. : =
22, When the Product of asy of the paré
ticular Figures fhallexceed ten, place the.Exe
eefs under the Lineand for every tea that it
fo exceeds, keep inmindone tobe added to
the next rank : Example; 76147, being to

be Multiplied by 5, the Produtd T
is 18073 y,0md 3eSga being g . - .g9dss

work will ftand as inthe Mar-
gin, where the Prodat by 2 ' 1 277438
18 277438, and the Produt 148536
thereof by 4, is 148536, and e
the Som of thefe two Prododls 1862798
is. 1862798. c . T L .-

23. Divifion is that by which we difcover
how often one Number js contained. in ano-

. ther, that we may find out the Quatient.
* 24 Divifien haththree Parts,the Dividend,
the Djvifer ,and the Onerient ;5 thus, if 3§ were
givento beDivided by s, 3¢ is the Dividend,
§ the Divifer, and 7 will be fouad -tobe the

77
Q"-v - A E by ‘ . zs. m
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. 23.1nDivifion,make a crooked lineat each
end of your Dividend, that onthelefc hand .
ferving for your Divifor,and that on the right
for the Quotient 5 then fee how oft your Divi-
Jor is contained inthe ficft Figureor Figures
of your Dividend, and put the anfwerin the
. Querient, then Multiply your Djvifer by the
Figure in the Quotient, and the Produdt fub-
tratt from your- Dividend, then draw down
the next Figuve of yoir Dividend, and ask
how oft your Divifor may be found inthere-
mainer fo increafcd, & the anfwer put in the
Quoticnt, and proved as before, tillthere-be
no Figures left in your Dividend, and fo oft
as the Queftion is repeated, fo many places
gﬁﬂbe in the-Qgotieat, as is manifeft by the
owing Example, - . W e d

_1]o47] ) 1862798 (39624
' 2094|141 o
31141 —_";;- S
4(188] 5223, Sl
- o grass| =
6|82 23;,.. '
71329) "\ ————
8 /376 159
91423 N L
o 183 -
. 188
DA ———.
- o
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Let 1862798,be given to bedivided by 47,
Iask how often 47 may behad in 186? the
-Anfwer s 3, which I place in the Quorient,
then [ Muleiply 47 by 3, the Productis 141, -
which being Subtra&ted from 186, the Re-
‘maiber is 45, to which draw down 2 the
next Figure in the Dividend, and thea it wil
* be 452, now then [ ask how often 47 m:
be hadin 452 ? the which by the Table
made by the continual Addition of 47 -anto
it felf, is o times, therefore I place 9 in the
Quotient ,and the Product of 47 is 423,which
* . being Subtra&ted from 452,the Remainer is
29, to'which I draw 7 the next Figure,and.
then proceed as before, and fo at laft 1 find
the Quotienz tobe 39634.. = = - .
- a8, Midtiplicarion and Divifin, prove one '
another, for if you Multiply the Quetiant by
. the Djvsfor, the Prodot will be equal tothe
Dividend: To 39634, being Multiplied by
47, the Produ®® is 1862798, and - this Pro-
A du£6t being Divided by 47, the Queticne is

-
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© CHARIL -
|- Of Single Arichmetick iv Fraions..

Slnglc Arithmetickin whole Numbers, bhath
been fhewed in the laft Chapter ;, Single -
LArithmetick in Fraltions pow followeth. ‘
2. AFra&lionisa part ofap Integer,
3. Single Arvithbmersckin Fraétionsdoth ale
fo gonﬁ[l'g of twa Parts, Nocasion, ad Nuvcs
ratiom, S g
4 Notation of Fraltions, is that which -
fheweth ow the Fraction part of say Inte
ger may beexprefied in- numbers 5 that is;.
an Integer on one whole thing being Divis .
ded into anmmnbwofequat parts,Notati=
- onflieweth how thefé_parts may be expeefs
fed ;.3s if a Yard were Divided into foor
ms-,and it were defired, that I fhould fe&.
nthree of thefe parts ; the vigal mannes -
is thus,drawa line & fet the Number of parts -
into which the Integer is fuppofed to.be di--
vided, under the line,and the Number of
parts you would exprefs fetabeve theline; -
thus to exprefs three of four parts, I write 4
- ‘onder aline, and 3 above.it, thus, % ; and:
fo may you do with any other number_pro-
pounded: Where note, that the number a-
‘bove the line is called the Numerator,and the-
number under the line the Denominator.
* §+. A Frallion is cither Properor. Iiupr;pex ‘

e S mn
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s A Fractionis that whofe Name.
rator is jefs than the Denominator, fuch gs
~¢|‘¢th¢ﬁﬁ v rdt SR T NN

7;2mhvp'm FPragtionis eisher fingle or com
- _pouna. .
? 8. A Single Fraftion is that which confifts -
- of one Numeraterand one Denominator,
efuchasare 3 % 34, A ’
9. A Compownd Fraikion(otherwife called a
- Frailion.of a Eraétien)-is that which hath
more Numerators and more Denominators -
thin one, which kind of Frations are difco-
~ verable_by this word (#f) which- is interpo=
fed between their partsyas, § of {-is a-Fra.
Qion of a-Fration, or a-Compound Fradti~
on, and expreflcthtwbd thirds of three fourths,
of an Integerl> R R
- 10, Thethings exprefled.by broken num.

bers or Frations, are principally the Parts
or Fraltions of Money, Weight, Meafure,
Time,aad things accoumted bythe Dazen.

_ 11. Theleaft part or Fraction of Money .

- ufed in Eagland is a Farthing ; and four Far-
things makesa Peny ; .twelve Pence, a Shil-
{?ng ; -and twenty Shillings, one Pound Ster.
lin L

%z. The leaft Frattion of weight ufed in
England, isa Grain; that is,the weight of a
- Grain of Wheat,well dryed and gather’d out
of the middle of the Ear, whereof 32 make

a peny weight, and twenty peny weight an

. ounce Trey,and twelve %unces a Pound ; but

o 4 : B
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a pery weight being thus afcertained, it is
now fubdivided into twenty four Grains.

13. The weights ufcd by Aposhecariesare de-
yived from a Pound Troy, which is .fubdivi-
ded inthis manner. . ‘ :

, 16 A Pound Tray,is - 12 Ounces.
% An Ounce, is - 8 Drams. -
3 A Dram,is - 3 Scrupkes,
D A Scruple, is 20 Grains.

14+ Befides Troy weight, there isanother
kind of weight ufedin £rgland, called Aver-
dupois weight, a Pound whereofis equal to
fourteen Ounces, twelve peny weight Troy,
. the which is fubdivided inta 16 Ounces.each
Ounce into 16 Drams, and each Dram into
4 Quarters. Of this: weight r12 makes a
Hundred. : BRI '

15. The Meafures ufed in .E"nglaﬁd are of
- Capacity or Length. _

16 The Meafures of Capacity are liqufd

qrdry; Liquid Meafures are according to

_One




Osie pound of Wheat
T rI:yoWﬂght —_— } One Pxnt.

TwoPints One Quart. -

TwoQuarts  OnePottle. -

TwoPottles = OneGallan. .
EightGallens - ‘OneFirkinof Ale; .

Nine Gallops . - OneFirkinof Beer.
~TwoFirkins -  OneKilderkin. '

Two Kilderkins -  OneBarrel,
FortytwoGallons ~ One Tearccof wine
Sixty threeGallons .  One Hogfhead. - .
Two Hogfheadt " OnePipeor But
TwoPipes ~  One I‘un.

7. Dry Mcafm'es are thofe in whtchaﬂ :

| ‘kindnfd fubftances are Meted ; as Grain,
Sea-coal Salt, and the like; thezr Table is
tlusthat foﬂoweth. L

OnePint -1 ranpmt. -

Two Pints One Quart. T
‘TwoQuarts |} |OngPottle, -

Two Pottles OneGallen, -
_TwoGallons L&) OnePeck. -
FourPocks ~ { X ] 1 Bumelland meafures
Five Pecks - r Bﬂclwatefméaﬁmg
Eight Bafhels 1 ...} Ose Quarter. -
FourQuarters One Chaldron. s

- Five Quartersj, ((OneWey. = .~

o © - ;"S;Long

@bitnsfiﬂtwm om

Y
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18. Long Meafures are cxpreﬁ‘cd m the
Table following, - _ o

Three Barley-corns® [ One Inch.
" in lenigth l ¥
" Twelvelnches - OneFoot.
“Three Foot RS One Yard
FhreeFcot 9Inches >§ One Ell.
8ix Faot . One Fathom

Five yards& 2 haif One leorpearch,
Forty Polks - { urlon :
' Elghz Furlongs _} One Englifh Mxle.

Note that a Yard, as alfoan Ell is.ufually
fubdivided  into. four quarters, -and..cach
quarter into four Naxls ) .

19, A Tablc of Txmc is tlns that falloweth
e
Sixty Minutes. } f Qse Honr .
Twenty four hours | & | One Day natural
Seven Days .-~ fg ‘1 One Week,~ 1
Four Weeky . j (1 month.of 28days
‘Fifty two. Weeks, one Day, and fix hours
make one Year.
“And thefe Fralions of Money, Weight,
Meafare, &¢.are ufually written under:thein
feveral Denominatians,: inftead of having.

':Een\ Denemmatorsewmten under them
us ;.

, be. ) ﬁuﬂ pmcc. o far:h
o 2an 19 ©8. 3.
-, S ' Apd
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- And astheir.Notation is two-fold, {b.is
. their Numeration alfo , Firft, then I will.
fhew you the Numeration of.parts when
written, as Integers, and then as vulgar fra-
&ionss
20.-Numeration of parts when written,
as Integers, is Acsidental or Effential.
" 21a Accidental Numeration,otherwife cal-
' lgd Reduttiony:is either defcending or afeen-
1 . o ’ el . -
: _I;i. - Redultion D:/Z‘mding,.is. when 2 num-
ber of greater Denomination being given, it
* isrequired, to find how. many of a leffer de-
" nomination, are equal in value to that gi-
ven:Number of the greater.: :And this is
performed by Multiplicarion 5 as' if it were
" requiredto Reduce 329 Shilling¥into-Pence,
if you: Multiply 329 by 20, the number

of fhillingsin a pound; the Produ@ will be .

- 6580 fhillings;and 65 8a fhilkings being tmul.
tiplied by 12, the number of pence in a fhil-
. lingy the Prodult will be 78060 perice,

- 23. Rednition Afecadirg,is when a nums
ber of a leffer Denomination being given,’ it
is required, to find how many of -a greater
Denomination; are.equal to that Ziven pims |
ber of the leffet ;! Andithis is done by Dived
fion 3 azitit were requiredto find how ma<

‘ny. Bonuds there wete in 78860 pence; if
. 7896apence be divided by 12, the number
- of pence ina thilling, the Quotient will be
- 6530 Shillings, and if 6%?0 thillings be dig:-{
. T L™ 4 Lot z ) . €l
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ded. by 20, the nnmber of fhillings ina
poaud, the Quotient will he*a zgﬂmnds,md
fo for avy other.

- 24 Effential Numeration, doth conﬁﬁ: of 2

four\SpeCIeS, "Addition, Subtra&tou, Mdufb.
gation, and Divifion. .
25, In Additiew of Numbers of ﬁmral

' Denomingtions, you moft with the -

leaft firft ,and when the famn -of any of the
Denominations amountsto an Integer, add

- ittothe nextDenommuonthac s grea:er. ‘

' .E-vnnplt. .

. as '5'4 10.1 : 1;:18*13}
162 1y:09: 16t 37 % 09
27:09 ¢ u‘x -17:16.:'08
44:19: 07 3 182 1y

L aanren on o g

113 o0 : ez 3‘_ 69 08'3 xo"~

26 In Subm&m of Nambcrs of feveml
Denominations, when any of the tts of
the greater Number are lefs than'
of theleffler Number {ubferibed, Deduﬁthc

- pigtts of the lefler Nuaber from the parts of -

the greater, increafed withan Int r,nfthe
next fuperiour Depomination, a =§Pw

onein mind, -add to the next. phcc the
gunber ngen tobe Suprrattcd,

i T B “Exnmﬂc.

/

—
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“,!3007'x 69 %34.

T25319°510 33 L 43 m{x:ﬁ'.

3“13&07‘ zr 36 a 08

27. IuMkiﬂmmnofmberwa‘
Deuominanous, you muft firft reduoe the
iven to.their. lesft Denomgigations

ultiply them ashathbees Thewod
inwholdnam .the. Produd 'divided d
ﬂnﬁumdﬂhopmofawm eryreduced -
~to the lea Dmmmnon,m m d\ch-
buntﬂgwcthe)i’todu& reqmmd s _

x b wawﬁk.

‘ Lettkezrggu& of17l xg:.dd b; )

. 135.6 d.berequired. 17L 194 64..
gem reduced to make 4314 Pemse. And
~'9 b1| 9:. dumdneed domkt 1362. &m.

mmm 4.51
%M&pﬁcm 1362

v ﬂ—n-.-—v-r-t s
i""i AR _= 86.:,8
- R 0588#
. ';A, ' ) ’ :..7: :" 2 f MQQ
BRI 27

L w;m 5875668

N

The
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" . The number of pencein a pound are 240,
‘and the fQuare thereof iswggo, by wh‘%‘ch_
diziding 875668 the Quotient 5 303.4b.
oo fhill.a1 eqyl;: [fartbings, and 4428 isthe

v {28, IuDsuifion of numbers of feverd De-

- nominations, firft reduce yourPivifor to its
" :number of parts inthe lealt Dehomination;.
" - then Multiply your Dividend; by the fquare
. pf the parts inan Integer reduced-to the .

/ 1ka&Denumimt‘iom;l&if{£h¢‘rh;beany$as .

~dnndxed, to. the Integers of the: Dividend,

- they muft be reduced tothe ‘highefk -Fracti- -
.an, that the fqoare of the parts in 3o Inse-
ger reduced to its deaft. denomination -will
bear, and added to the former Product, the -

~ 'whble being divided-by=your divifor redu-

* -ced; will give you the Quotient fought.

-odet 1onsobiott 3 #5434 begivenda be
divided by ¢:1336.Firft I reduce the divi- .

_ for given to its numiber.6f pasts in the leaft -
~denominatioyr; and it makes 1362 pence,
then { Multiply. s02 the [ntegral part of my
dividend,by §76c0, the fquare otP nceina

- pound, th Productis §87¢2, and the Fra- -
¢tian of my dividend oo: o1 :3 $5¢4 being
reduced, is 77¢52, which being added to the
-formet Produc §8753,the fum is 5875668,

for thediyidend.; which being. divided by
5 2 ' 3 ) : 1?62’

et e e i e
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: 1362, the Quotient is 4314 pence, that is
17 lib. yo [bill. 6 pemce. - - 1L '
29. Numeratien of Fraltions,when written
with their Numerators and Deéhominators, ~
-salfo Accidentaland Effential. .
. 30.  Accidental Numeration, otherwife
-called Reduitiony isthree-fold, : L
1. To Reduce one Fraltion whichis not
already in its Teaft terms, toa leffer denomi-
nation, T S
To do this, divide the numeratar apd de-
. Mominatorby wheir gretetk common' mea-
fure, the twoQuoticnts'fhall be one of them,’
.- new numerator, andthaother a new: de-
. momirniator of aFractionequal’ to the Frg-
&tion given, and in-itsleaft terms,. 7o .
- " Ewanple 17 being given'to' be: Reduced,
- the gréateft commion.meafite i9 13, by which:
"dividing 91, the Quotient is 7, for a new’
. nomerator, and dividing 117 by 13, the
%t_:loticnt is 9 for anew denomirator, and fo-
csrpisveducedto 3. s
.. The gredteft commoli -meafure betweely
twornumbers is found thus § divide the grea
ter nutnber by the lefs,and your divifor by
the Remainer, if there be any, your laft di-
viforié the common meafure gugh‘t,f asin
_thefollowing Example, =~ -
RO T R S

. v ot

-z Ha 91)
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- Daenominations inte oae Deaomination. - - -
. To do this, Multiply ¢ach Numerater by.

all the De¢nominators. except its own, the

Produdts (hell e the new Numeratoss, then
Mulyiply all the: Dsneminators togethxr,
3o the Prodyth Gail. be the common Denp-

Rinator éﬁghc.

: Example. »{i"% w:ll’oereduced to-,-ﬁ:-‘ :

13_? wo$e:

3 T8 Reduce any Fraction fyom: gae De-
nination, to -any. other, Denomination
' %?ﬁ}ed And tode this Multiply the-Nu~ .

merator given, by the Denominator requi-

red,& divide the Produd by the Denoming-:
iven,the Quotient. fall be the Numetrs

tor
tor %eﬁr.cd. -

Example, let it be defit
firft Multiply 17 by 100;the Product is 1700
which being divided by 20, the Quotienst is.

." R : . e :: ' T ’ 5 H

L

detedito Reduce 3350
& Fraction,whofe Denominator fhall be 100,
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&,br the sew Numérewr dgﬁzﬁt T «“:
N four Sorciess e d%s )
our Species,: Addition)

Mﬂmﬁmﬂ&Dﬂrﬁm :

© - z2. ke Additionof Frﬁxons,:thcha&iu
s givenronfthe fink Rediiced teone Dext
' néminagiop, and thes add the: Numeratorst
together, fo have you the Sam- ‘of the Fras

-&iom, fo 3 and § makeZ,
a;» &xbuaamnofhaxmathu}uful
Dretiomimtion; deduct the s fomshe
: ?ﬂ tbeird:ﬂ%rmu thctmnet, T
frot 3 reft & )

34. MnIthhtatnmof Frtébon!, m uhns,
- Multiply alhthe Numesatorstogesher, fa is.
kod&& a new Numesatar, then Mats

tiply allthe benqmuatbmwgalﬁ,\ and
.tbnt Produt isamew’ Denominatcy. . '
. Thes.if ;34nd Ewereto bc&ﬁxlnpﬁcd
thel?mduét mﬂbe;& - ‘

- - 3%. Devifion of Fraftions is ths, ‘Mukis.
: 5 the ‘Numerator of the dmdr,nd by the.
enominator.of the divifor, the Prodadt fhall-
" be anew Numerator ; alfo Maltiply.the nu-
merator of T\cdmfor, by the desominator-

- ofthe dividend, fo fhall the Preduét be a

new denomnator, and this new Fradlicn is.,

- the uotient fought ; fo if § were to be di-
vided by 4, thd: i?rc&i&‘mitbe £ SR

36. Whea the derominator of a- Fra&l-
on is an Unite with Cyphers, the Fraionis-.

mbmpmzulaﬂtmlkdmmmw cand:

i
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fuch Friftions may ‘b éxprefkd wid\oui :
gheie’ denommatorc el as\mtﬂ’ thein,
thos, 4 maybe written thus; . : -
- 37. When the Nameratordoth not con- .
filt of fo.many flaces, as'the. denioniinator
hath Cyphers, fill up the void placev ofthe ™ -
Nﬂmmtﬂr Wlth yphtrs, ’f(l, T"” *f'a‘“é’ .
are writténthus, .05, and 029,
- 38.Numeration o Dmmd-&ﬂbﬂ!
likcwzfe two-fold, Accidental and: Eﬂénml.
T30 Atadeatal Numeratisn; ©
allcd Rednction; is.performed, bythctl'm'd
 way of Reduction; fhéwed in the Twuty
fevmth Rule of this chapter. :
4o- Effential Numeration; hath in- xt the
four ufual Species, . Addition, Sdnm&m,.
- Mulsiphication, and Divifpn.. . - -
41, Additien of DcclmalSii thef'am
- with Addition of whole Numbeérs, ifapoint
or line be fet between the Integers 'and the.
Parts', as mthe follov&ng Examplu. -

240074: 23 05678
74258 T 16.1436%

7 ,.96314. . 32.76108 -°
‘7'313 ;f',; - 7!0615t A

| 42. Subdumonof Décmals doth d:ﬁ'u',
from Subduction in whole Mimbers, but by
a point to diftinguith the whole sumber
-from the broken ;- as u the Example foly: -
. dowing, 2.
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9 7: 25086 o 6s1sas -
-17-89637.. k 1783589 . -

‘ 7-17859 . 1. l7847-;:. S
~ 143. »lr;plamgam,oﬁ Dmm.d Fm&;m;,

( thefame mith - It;ﬂrcmm in whole
: mmibers, but when the work is finithed, to
diftinguifh the Inegers from the Decmds, do -
thasfo many placesof parts as are in both

tlw pamkers; given, being: Eparated by a
int, the refb of: ti)e gr% towards- thc

t hand are Integers, and thofe towardsthe '

;g;hrmbmmdp:m ;a8 inthefc Exam-

et

\ [N
L. ool 48 /
;o T8, !7-31 .
- *7)08 &0 3 7)_/)
. *—— ‘. -’ L .
o960 U seng LT
b, 8»};363 “I2159 7 A
- .pd——b'q-rrf.—“! if s"zl‘ 2’)" fel
R 193;1465 180 —-&-:.-;-:-—é-o Jin
T “: . 64.6164. En
Dmﬁon of Deamal Frz&xonms tbc

ma:vﬁthﬁnﬁon n veholo munibérs,: but

. when the \Work is: firtifhed, - wﬂxﬁmguim
- the {Fraflional part frori thc Tlmgm,
mvc this gencral Rnle.
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<The frft figure in your quotient will be

e

alwaysaf thefame degree or place with
‘that Figure or Cypher in your dividend, .

-which ftandeth over the ‘Unites place in
yourdivifors - - .

- For Example: 78925, being given to be
~divided by 32, the quotient will be 2.466,&

-~

#ecanft the placeiof Unites.in the divior,

_.doth-ftand ender the place offeconds inthe

sdividend, thercforeithe firlt figure in the
iquetient, willbein theplicegtibconds,end

sthefirf- meht, be: flipplied with-a Oyphor,

~and then the qubticnowill be.owo2466. -

L - -

| CHAP. I
o Oﬂ ‘C ;ﬁprdtive Ant]meﬁcl'

Taﬁéiﬁ&ﬁ hath been fzid . concerning
- Single Mrithmetick, Corpmriptive fol-
Yows, which iswrought by Numbersyas they

‘arh::onﬁdered%have reladop tprene ano-
¢ .

i3, Beélatonipdmantity. is kie: peferanpe

TV R Tt Y
2. ThisRelation confifts cither in quan-
stpocan iy, L O ot L

ehat tht NownHesy. thiemfcives; have opgso .

-another ;asiwbsin thecompardifan;is mate lis-

tween 8 and 2,0r 2 394 8 5780 3,08 B“I\dnﬁ )

Y
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. Aad'herethe: Nombers propbuhded are-

| prindpmen.

- always two, whereof the ficft is called the:

-+ Antecedent, the other the Confequent, *
i 4. Relation-in quantity, confits either in
_ the difference,or in the rate or reafin.found:

between:the Numbers pfopounded ; thedne

isfound by Subtratting the lefs from the!
_greater ; fo 6 is the difference betweenr 8
- and 2 ; butthe other, to wit, the rate -or
. reafon, is found by dividing the greater by
- the Jefs, and thus the rate between 8 and: 2

. is four-fold, becaufe 2 is found-four times - -

in 8';-Or the.rate may be alfo found by di~ .
viding the Jefs by the greater,or fettingthe
* Numbers given inmanner of a Fra¢tion,and
il::;s;hc rate between 2 and 8 js 4 alfo, or . -
dthatisd, . - oo
" 5. This rate or reafon of Numbers is ef- .
. ther equal orunequal ; equal reafop, isthe
relation that equal Nuibers have one to.
* another, as §.to 5,6 to 6. . Unequal Reas
fonis the relation that Unequal ‘Numbers.
have one to-another;, and this-is either.of -
- the greater to the lefs; or of the lefs unto:
. the greater. . - . S
- In theone the greater Number is the An<
tecedent, and the Je® the Confequent 5 ‘ands
Jn'the other the lefler Nymber is the Ante-
cedent; and the greateris the Confequent..

6. Relation in quality, (otherwifc calied

Pyoportion ) is the referenceor refpectthac
: themfonsiof‘Numbmxhgteonrto-am
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- ther, and therefore the Numbers mbft/be-
more.than two, ar elfe three cannet: be the:
comparing of reafons in the Plural Number.
= Prapomm u,t.wo-fald Jmﬁmulmde
: Gmmmcuh
i R .Amlmml J’npmdm s mhmmmd»
‘bers differ acéording to equal reafor 5 that
isshave equal differences; 252,446, 8, m;m:-
3,6,'9, 12, in the firft rank ﬂlecummnn dif«
ferctccm -2,an0d in the fecond 3. s
. & Abitkanesionl Pnym:m.,n mhw«:an-s
timmed, or interruptedz ¢ -
. va. Arithmesica Pnpwtmwntmled ia.
when divers rombers are kinked. tom
" Yy a cantinued Pregreffiwr of equal
© enrez dnd infuch @ Prugrefied, the fim of
‘the firftand laft Terms being Multiplied by
- hadf the number of the Terms, the Product:
will ke th: fum afallthe’[‘ermss as in this:
,P”ﬁeﬂ-mﬂa 253545565723, 8, 10, 11,12,
siefoni of the firftand laftis1s,. whﬁ:!zbe
ing Multiplied by 6, halft ke numberiof the:*
" Termsthe Product is 78, the: fumaf alkrha.
seztus in that Progrefion, :.. - . P
- 11, . Three Numbers bcmg gurcu in 4-»
»érhivatisal Proportion; the uean munber Be--
ibgdoubled, i5 equal 10-tht fam.of theiEx~i
- Sreamts 0 8,6, 95 bdaggxwen, the :donble:.
of & thd mean wxsqualtodnmncﬁ‘
5 and %m Extreans. . Ioberramiod.
: 13, mesical Proportian ntetnpt _
wwhemth: nguﬁu?r is d’ifcmmed::
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. @simthefeinimbers, 2,45 8. 1d
. 13. In.Asithmetical Propertion continued,
or difcontinued, the fim of the Means is-e--

_qual o the forrof cheExtreams, as-ind; 6, -

9, 124 being given, the fam of 6 and ¢ jses
quakrothefurmofs and1250r 3,8, 125155
being given, the fhih of ¢ and’ 12, is e..

. qual to-the fwnof 3 and- ¥5.

.. ¥ Geometrical- Proportion is; when di- .

vers numbers différby the Hike reafon's s,

ther by double reafon ; for as 1is the half

- 1§+ Geometrical- Propertion is either cone
tinucd or inkerrapted, Geowherrical Proportion

' contintied, is. whest divers untbers are. lins
ked heér, by a continned Progrefiion of

- the likereafon ;as, 1, 2, 4, 8,.16, or 3, 6,

12,-24,.48. . . . _
16.. In Numbers Geometrically proportis-.

‘onal, If you Multiply the it Term by the
~ commonrTateb .wgich they differ;and from.
~the Product-deduét tint fisft Terth, and -di-

“vide the Remainer by the former rate lefs-

~ by an Unite, the Quotient fnll be-the fam.
of alkthe Progrefions:; Sory 6y 18y 5452625
486, m,-,bs:ﬁ&pr
1486, being mulup| :
" Produd; is 4374 out_of which deduéting 2.
+ .the fir®Term, the Remainer is 4373,which
~ being divided by 2 the rate lefs one, the
‘qyeticnt 2186 isthe fumofthat Progreflion.
A - 17, Three

 TpoEsgii gcbensl gy

apquaded the, 1aft term: .
lglﬁyq;? the, mtc,d;g

——— e



. - continued 3 as, 2, 4y 16, 32, where the .

«8 (e Englih qcang. [
.17 Three Proportionels- beisig ngen, .
the fquare of the Mean is equal to the Pro-

.du& of the Extreams 5 fo 4, 8,. 16, bcmg

- g:svgn, the fquate of 8i 1s cqual t0 fom' times

3 "7 -

- 18. G eomemcd Préportm: mtemptcd,
js when the Progreflion of like reafon is dif

Term between 4and 16 is wanting, "and
therefore the rage between 4and 16 ismot -
the fame that is betwgem and 4.,or 16 and '
21 Fe
2 19 Four Propomonal Nnmbcrs what- :
" foever being given, the Produdt of the two '
Means is equal to the Produt of the two -
Extrcams fo 2,4416,32, bemg propound- - ‘
¢d, 4 times 16.is equa]) to 2 tmmsz, which -
is 640 L ‘
|

'« . IR M

' CH&P. IV. |
Q’ ﬂ’e Rwlc Pro ormm, or Rnk'
i

Fkom the laﬁ Rule of thcfomicr Chaﬁo

. ter arifeththat precious Gem in nt ‘
- metiek, the'Rule of three, which for its €x-

cellency, deferves the name: that is g,wexr to

ity The Golden Bude, :

o2 The o
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'lf,ﬂ'et qt’the tWo Exn‘eams, and the
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_ W Englllh o
3./ THe Gplden Ruley is that by whlch Cery
tﬁummibnfs being éNen, another Aumber
Geometrically proportional to them may
befoundout, -
3. The cherg Rnle is. eathet ﬁngle or

‘com und. -

4P?T he ﬁngleRule, *is when thre.c etm;
or numbers are propounded, and 2 foiirth
in pro %n to them is deﬁred
erms of the Rule'of Thrée con-
ﬁft of tv6'o ‘Denominations 3 two of the
T“?: ;Lro lx‘:;ved pnn; De?:hfnmu-
on, thethird propoundéd and fou xzuu-
764, hate paothe. b g

6. Gﬂhd& two numbmgwen«whn,h axt
ofoné Benehunauon thay which ‘maves
the Queftion muft {efs thie third place,
thcothernnmhero the fame Denominati-
‘o, muft beput In’ the firl ¥a¢§, and- m-~ ,
'fe €ntly;the ochier knawsi, v

‘the’fame Denomiyation’ 'w th'%hc
reqmred muft poflefs the'{émhd 1aoe
7. The three Terms ropom\ded bcmg
thus placed, confider wgethcr your thi
doth reqnirc more or lefs; xf it requires
more Q@mplythumddk sumber- b the
Er eafer b¥ the two Extreams, and divide

roduét by thelefler, the; Qpotiat, is 111:.
fourth untber or Teru} defired.

But f the third Termin the Q_ueﬁ'm re-
quire lefs; Multiply the middle Term. the

du{’



~REpe ERGIN Wcatemp. ,
dué’t Divide by the greater the Q_uou.ent
l‘hall be the fourth Term delftcd AnExamr

g\e flen each Qaié will fufﬁc:ently explam the
uic. )

RITEH

v If Pound of Sugar coﬂ: 25 7d ‘What
fhall 28 Pound of Sugar c?ﬂ: 2. The Terms
mult itand thus, . 7

. .ﬁﬁgdr,-. f'f . 4, ﬂ‘>ﬁ¢
g 7

o 4,.: RSN

BT /' I o

: Where itis plam, ;hat; ;,8, nd of Su-
‘gar muft needs coft more J:hanfm! efore -
I Multiply 2 s.74. ot 31 penca,i))* , the
SProcYuﬂ; 63bmn Divided by 7, and the
‘Qyotxent is124 4 .or xo 5 4d

2, Exdmpk‘ If7 Men wxll a Gar- |
der'in 31 Dayes, In how man ayes will
38'Men digg the fame’ Garden?. Herc the
‘Terms ool itand thas, -

j’ ) M Daje: - }l{cﬂ
/ot "‘7_ SRPIE: L A 28
Aadb ;he ﬁate of‘the Qnethﬁ it plajng
' yappeags,rhatthe‘ third Term 'téé[ﬁ?éth ‘
‘lefs’s therefore I Multiply 31, the middle
Term, by 7, the lefler Extream, and the
Produé't 217 being Divided by 28, the Quo-
txem: 74 1s the ourth l‘erm deﬂrcd
o ; CHAP’. \

’
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m&‘f’iﬁ‘gﬁé‘riﬁdﬁmi &
CHAP. Ve oos .

Of tba Cmpomd Rale ofﬂwc,‘ :
THe mut Rul: of Three, is wheﬁ

ded‘ ore! antbree Tcrms are propouno

‘33 Under- the Cmpoxnd Rule of - Thite i8
dnfp\'e‘hmd«!the Dokble Ruié of Three, and
dWersRnles of pliralproportion. -

3. ThoDowble-Rule of Three, 1swhen ﬁve
Termsaxe ropounded, and a fixth in . pro-
portion to titem is required.

4. Inthit Rulethe five Terths given do

confift of ewo parts; firft a Suppofition,and -
mzmdP the Suppofitiqn is. expref-

fed by three of the Ferms propounde ﬁnd A

the demasid by the other two.

5. And herethe greateﬂ: dlﬁichlty is in
placing of the Terms ; for Which -obferve
amongft thé Tefms ‘'of Suppoﬂnon, which
of thom hathithe’ fame Denomination with
the Term required, referve that for the ‘fe-

-cond place; and writé the other two Terms
~'m the Suppolfition one above another in the

Xlace and laftly, the - Terms of De-
one above another, likewife .in the
thwd ‘place; in Tach” tt, thit they)

maftghay Hieveltkie fhine denotmiriation g
’ tlﬁ ilppﬂ'lﬂdﬂ.‘olf{ thofe m  the firft place.

: Examr’
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If 6 Clerks eah write 49 fheets of Paper

. in g Dayes ; How many Clerks can write

3005bekts . 72 Didyéssér Here  thé Qi tti-

on is concerning the number of Clerks, the

6.Clerks muft therefore poflefs. the.

place, and the Dayes and Paperinthe 5
pofition muft be fet in the firft, encoverxk

othcr, of which, if Paperbe the. ft
jnthe other Terms, the P feﬁ
over the Dayes in the thir md,

theNumbermthe‘Qne vﬂlh (hnd,

thuh

Sy m— 6. lq--hv- 399
S:-..: e G ‘?3“

P I N S0

. 6 The Terms ;qungded imng tfm

placed, the Qne(hon maybe pefolved by
two Single Rules of Threein this: manner. |

- 1. Asthe uppermoft Term ‘of the fi

place is to the middle, fo is-the.
g‘erm in. the ldb’ plpcp ,wﬂp{‘fth‘;

Number."
2. As the lower Ters. ofthe firft ply
to that fourth Number, fo ‘is the

Term Qf the lalt plaee to: the, Term*rﬁ%» ,'

TRy

Bumnhcth thefe }‘ropoyt ﬁs, anﬁdp, -

pationm

,,,,,

~ themiddle l"etm given, -

namcly,wheger xt.muit h:mopeor le}& ;lym
.

e PR S - L e~ .

- m—— N
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‘ @w Englift fcabemp. 52
- Inour Emfent Quettion, the fourth term -
in the firft proportion muf be greater than
the fecond ; fot it'is plain, that more work
wxl} reqmrc more.men ; tberefoml fay, :

5545 6 300 40 Clerks._ :

Bnt in the- feeond propoﬁtxon itis hke- '
m& plain, that the more time is given, ‘the
kmmdommnqmm md, sthepafore

- 3i:thi proportion,. §. 40. . 13. - 1 multiph
the m:ddlgpt?rm by. the firft, amd¢he - ‘go!
dul 200 | diwide bey xi,thc lhﬁ, md the
Quonemmn; §§~ T '

z.E.r z’ifmol. m&l.mn.‘
months,w at fhall 276 /. gainini1 8 months?
In this: Q_mﬁun;tlmdtmﬁmult bethns pla-
eedd, ‘

\v»-i‘IOO""""’"“—*Z?G”I
Lo L 18

mo 6 276.16 56

P
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CHAP. vr. o
()f tbe Rulé of Fellow}lztp j

, THe Rules of plural prOportion are
thofe, by which we Refolve Queftions
~that/are dnfy overable by more Rules of
-Three than-one, and cannot :be performed
by the doubleRule qf Tlmc mmned m:the
hﬂ'Cha t"a / -

Of thefe Rules there are divers kinds and .
varieties, according to the nature of the
Queftion propounded ; I will only mention

_one, and refer the tdt to my farger treanfe
of this Subject, -~

.2. The Rule: oiplmﬂmapmlon that l

- mean to mention, is the Rule of Fellow :

3. And the Rule of Felowfbip is that by~-
which in Accompts amongft divers Men, -
(their feveral ftocks together) the whole
Lofs or Gain being propounded, the Lofs or
Gaxndof each parncuhrman may be difco-
vered. . :

"~ 4. The Rule of Fcﬂanﬂnp iseither fi ng,le or
double.
5+ The Single Rule of Felowfhip is, when
the ftocks propounded are fingle numbers ;
‘As in this Example : .Aand B were Partners
in aff Adventure tc Sea, A put in25 !l B g6,
and upon retum of the Ship, they fold the
_ Fraight




. ' ?b - Englih Feadentp. ¢¢
Fraight for,; 50 4, sprofic; the’ quefNian-is,
. ‘What part of this 59 &..is-dne to., and
- whatto § 2 togefolve thisand the likeQnes
fLtions,; the fum-of the,Rotks muft be, the
firft term in the Rule-af Three, thewhole
. gainthe fecond, and eath particular flock
 ghe third; this done, repeating the Rule-of
‘hregy ;as often: 26 iehere ace particular
gwti:wl the Quieftion,thefoimsh term pros
duced;by. thefe fverad aperations .are- the
refpective Gains or Lofles of thofe particu .
- lar ftocks propounded ; fo in the prefent .
' ?ueftion, the Refolution will beas here you
T Iee, B LD I Sloe 70
o R SRR S § < a3
81 ¢o::28C 15432 .
cPeen 5 ‘:»"2336'};-34‘ . !67- B
6. The Donble Rule of Fellowfhip is, when
‘the ftocks propounded are double numbers, -
that is, when each ftock hath relationto a
yarticular time. 4, B,and C, hire a piece
of Gronnd for 4§ 7. per Aninim, in which 4
had 24 Oxen 32 days, B 12, for 48 days,
" C 16, for-24days ; now thegqueftion to be
refolved is, What part of the Rent each
.perfon muft pay ? : e
“for-this purpore you Hiiift firlE Multiply
each particular ftock by its refpective time,
'~ and take the total of their Products for the:
firft term, the Gain or Lofs for the fecond,
and every man’s particulﬁr ftock and tn;nq '
: 4 . or



56 Ehe Englith Acaderry,
aheithird 3 thh&oﬂquyea the Rule
ﬂrd'm»ﬁ: often.as there mlg‘éedum off
the doubjc:Numbers ; the foarfhterins pros
d\wed'upanthefwﬁmahop«mgag arethe
nombers fought. - Sothen'in the quefnon :
’P"’ ed, thoProduitof 24 and 32 is
3 tbeP:odn&of 12:9nd 48 i 576, ind
’ thﬂ@fdmmdﬂulsﬁ? , the fani- of
thefe: Peodudsde uli}m
ey, 45 L tl\omzd:e
pmicuiar Prodaftt

1,

. R R S “57685'-/26. ap
o 172.8 . 45 12 <576 . 15 0%~
. (384 . 10 -

By whmhxw Opcutm;is thc queRaon is -
‘Refolved. -
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Of tlze Deﬁmmn and thﬁon bf L
e Geomtq Cl
. L x.) Lo 1 )
™ EOMETRTisEheAfthéafm
G rmgmg, of o et
+22. The Sub)ea: Geo.
. eMagnitude, or centinued Quantlty,m'g 3
* - parts are )oyned together by a eommon
: téitmm‘kmu SR :
<3y mwlm mher a Liﬂe, or‘fomb- -
thing: of aLigeor bines, - ..
" 4. A Line is a Magnitude, conf ﬁmg aﬁ«
ly of length,without either breadth or thv:k~
: nefs,the mm ‘o limit lv.‘vherecf isa Pomt A

3
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§. A-Point is an indivifible fignin Magmo
tude.- A Peims therefove is ne-questity,bos
fhe beginning of all contmued -guantiticsy
+ which are divifible in power infinitely.

6. A Lineis either.confidered . imply by
nt felf' or ¢lfe comparanvely ‘with another

" ALigk conbdegedT rmp&ofﬁ felf, s
. értzer m&lztczrebh et "*{*

8. A Right-line,is thatw equal-
"1y between-his Points. * - - hr{a s

S An.Qbligue line, is elther circolar or
mixt. _

10. A»P:nphwy,«ov'ﬂwahf Ling, is that

y diftant from the middle of

‘the comprehended fpace, which middle is.
called the Centst, .Ah > diftanice between:
that Centre and: merrcumferencc, 1s cal-
ledti&mn : AN

11.. Lines com m}eo pne another arg’
of the fame or different Species.
SRE Lmtqucttq%ahtrbftkfm
Speues, are either Parall¢l oc Aggular. -

¥3v. Parnllel Limes, are fucky asare equally
. dx&ant inall places, and arc-either Risll’.
Yiped Paralels; or Cigealar, , = . .

14. Right lined Parallcls, are. ﬁrdlaim
ig:eneand che felf fame plane,ané infinite-
ly produced on beth ﬁdesy do pever moct in
~ Ry pagt:”

5. A C‘imlm Pa-dct isa Circle- drawn
.thhxn Qr. without anothex: Circle.
IG. .Ang:d«r

I
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. Che Englilh geateniy, 7 g9
.1 16\ ngulat kines ave fuch.as Mclining,or

mtgoncwﬂm touch ene znother, -
butnomudure& fiod” _ .

~2 17080 dn melthu'ﬂghtor Qbh ue..

i }8) AR Aﬁgl‘ fs that whofe: kg‘ or
fidesare Perpandicukar to one another. : -

" .. 19., AROhligue Aagle, isthat whofe legs

er fides do inclineto one another upon one

. e morethan qpowanothes. -

. 2 An Gblqnna le xscn;tm AedJ or
Gbeafe. - e “?L R
o 2l An Asute Obixqm Angl&, is that whxch

is lefs than a Right.

-2 2% An Obods Qbligue Aug!c, is tint whxch

amﬂm aRight, Angle. .
- 23 Ehed q"mAnglc mheﬁrch

" of a Circlecd - upon ‘the: - Angular
. Pointyandineriedted between the fides of

the Angle dfficiently golonged but of -
§d$Mcl Emn ;f‘i‘q mhbz |
ge,unle 1 mArt m
-pt&dmmm !
“24-. Every €Circlo ﬂueforc isﬁ1

* be divided-into 360 equal.parts; called i)eol

Huees, and every Leégree into. 60! Minuges,
anderevyhﬁmhweo Seeonds, and fo
others fuppéfe overy Degree to

) he.ﬁl%dxvxdednta 10 ‘parts;, and e¢very. oré

of thofe inta bamr:,andfo fqt'bvard,aﬁr

~ s you' pleafe.

‘25, A Semsr}a is the'half of & wbofc ,
O& A

Cutk:,and conmnethf&n. Dsgrees. >
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261 A Quadiazt, ot fourth partef & Cif-"
cle, is po Degrees:; . and feeing thata Right
Line falling Pcrpendm:laﬂy upon:a Right
Lipe, doth make the. Angleson botii fides ¢-
~ +pial, and cutteth 2 Serm-cxrclemtb twd e-
-qual parts, the fourth part of a Circle,orgo
Degrees, muft needs be the. Meafute of 3
Right Angle, =~ 7 .
" 27. ThusareLines. cmupated mthtims
of the fame Species, the compatingof Lines
-~ of different Species, is the comparing of
Right Lines with thofe that:are O que or
Circular. g
¢ 28 Ald R:gh: Lings, asthey Rave refer-
ence to, or are wﬁpareiwxch che’ circum-
ference of a Gircle, areeither fuch as are in-
feribed within it, or m ;cm. S

29. A Right Line, ibed ina Circle,
either paffeth through the Ceatre, as the
Diameter and Radius, or is” drawn btﬁdés
;hccentre,as Chords and Sises. -~ - :

* 30. A Diamcter, is a Right:Line:: mfcnbr-
adlithvough the-Centre of the Circlé, divi-
ding the Circle into two.equal ; :

-31., 'The.Radixs of 2 Gircle is theane half
of tth.lamttcr, or 2 Right Line drawn
fromthé Centreto the Circomference ; thui
the Right Line 6 B:D; in Fig. 1" lsa Dias
meter, G By ox.B.D, theRadius.. =7 15

32, A Chord or Subtenfe, isan mﬁ:ﬂbed
Right Line drawn through or- befides the
Centre hounded at both-ends with. the Ciz+
eunference. - - 33.A
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33. “A Chord or Subtenfe, drawn thirdugh

‘the Gentre is the fame with the Diameter.

34. A Chord ot Subtenfe, drawn befides

‘the Centre, isaRight Line boanded ot botk
.ends with the Circamference,but always lefs

than the Diameter. - o -
" 35. Simesare either Right or Verfed.

36 A Righs Siwe is half the Chord of the .
Double Arch,and it is cither.the whole Sine,
and:Sine' of 9o Ceg. .or Sire lefs than the
w hole, S . I :

- 37. The whole Sine is equal to the Semiw

“diameter or Radius of a Circle, asthe right

~38. A Sine lefs than whole, is half the
Chord of any Arch lefs than 2 Semi-circle s
asC Aisthe fineofC D, -
. 89. A Ferfed Sineisa of the Diame-

" ter lying between'the right fineand the cir>

cumference, as the Right Line 4 D, which
isone part of the Diameter, is the verfed
fine of the Arch'C D, and the right, line

- «A G, whichis the other part ofthe Diame-
+er, is the verfed fine of the:Arch € EG. -

- 40. A Right lire applied to a Circle, is
citheraTangent or Secamt. - . -
41: A Tangent, isa right line without but
touching the Circle,drawn Perpendicular to
the end of the Radius or Diameter, conti= -
nued to the Secant. :
42. A Secam, isaright line dfawn from

- the Centre of Gim%i through the term
o e e T . of

kN

7
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of an Arch, and continued to the Tengant ;
thus the rightline F D, is the Tangent,and -
the rightdine B F, is the Secant of the Arch
€ Dyorofthe Aich € EG, the Compie.
gent thereof to a Semi-circle. :
43. Thele Lines thus infcribed in, or aps
plyed to a Circle, may to any limited Radi-
4 be drawn or made upon a Rule of Wood,
Brafs, or other Metal ; ar, a Table may be
made, exprefling the length-of thefe linesin
numbers, anfweringto every Degree and
partofa Degree in the Quadrant or Semi-. .
circle ; Thatis, thelines of Cherdiand #er- -
Jed Sines may be made to any partof a Semi-
circle, add the lines of Simes, Tangents and
Secams, to.any part of a Quadrant: The
ufe of fuch Scales and Tables is fuch, that ne
Student in Geometrie can well te without
them 3 heretherefore | will lay down fuch
Propofitions.as will fufliciently demonftrate
the way of making thefc lines upen- a-Scale
orRuler, but as to the conftruction of the
Tables by which the lengths of thefe lines
arc.expre{léd in. Numbers: I refer them to
my Irigommetria Britannica, and other
Books of the like naturc. Sl

s

- Prow
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’ .Propofi tion L. | o

Upen 4 Rrgbr Line given, toerel o Infm-
dmdar, from any Posst affi }ned.

Let-it ber to-etedt aP cu.
Jarto the hnegngeg from the Pm in
.Fig. 2. take two eqm&nﬂant Points,as Dand
:G , apen your Compaffes to a -convenient
dnftance,and fetting one Foot of your Com-
-pafles in B, draw the Arch E C,and kee
-ing your Compafles at the fame ( diftance,fet

-aneFootin G, andwith the other draw the

.Aveh.H I F,: md through the inverfettions
of thefe two Archesdraw a right line, as
-B L, which fhall be ptrpendmxlar 0 the
Point B, ,
But if it were reqmred to ereéta
dicular fromthe end of a line, do thus,ywr
Compaffes being openedto any convenient
diftance, ft one Foot in the Point given, as
at 4, in the line 4 B, and the other at D
or where you pleafc,and making D the Cen-
tre,_draw the Arch C 4 E, and. from the
points C and D, draw the rxght lineC D E,
-then draw the line 4.C, which fhall be Per-
pendicular to the line A B, from the. pomt:
- A, as was fequired. ‘



# . TpeEoglih Aoadene,
“Propofition 1.

< Prom a Peint affigned withowt a Right- Line
given, to lit fakl 4 Perpendicular. - .
Lét the given line be- D G, and let ‘the
pointafligned be L, at the diftance of L D
- draw the Arch D AGF, then fetting one
-Eoot of your-Compafles in D,draw tite Arch
-4 K ,-and keeping your Compafles at the fame
diftance, fetone¥oot in G, and with the o- -
" -ther draw the Arch A/ the rightline L BD
drawn through the Interfections of thofe -
:two Archesfhall be Perpendicalar to D G,
fromthe Point L, aswasrequired. .. =~
" Butif-it were required to let fall a Per-
pendicular from the point E, upon the line
-.A:B8,draw the line E D C:at pleafure,which
-being bifetted at D,upon D asa Centre at
-the duftance of E D, draw the Arch £ A4 C, .
:fo fhall the line E A be perpendicular to
" 4 B;aswas required. - oo

~Bwpp]x'tim L -

o Divide a Right Line giveninto anynxm-
 ker of equal parts, T
. Drawthe line 4C, and from the points
~Aand C erett the Perpendiculars 4 E and -
X €, andat any diftance of the Compaﬂ‘;s,
c : ¢t




P me Eng‘ih dehormy. 6%
Yét cfFas many equal partsas you plcaR' u
*en theaz’ nd?culars A E,and XC, arl;i
draw theParancl lines E X F ¥V,GT,HS,
KR, L.Q, MP, end NO; and. let u:bere-
qmred to “divide the right line into three e--
‘iqual rarts, open your Compafles 10. the
~ length of the linegiven;and fettingorefoot- °
i A4, where the other foot fhall touch the
third Paral'el, makea mark which-is at 2,
‘draw the line 4 Z, fofhall the line 4-Z be

o gz"&ldcd mtothrec equal parts; as was deﬁ-

- And thus may that line.be made, whu‘m
it commonly called the: Dugwul Scale.

Pnpaﬁmn l\k f' v,

1

Hu decdc aC mk mto n.o Pnrmnd :
~b-cmﬁqnna into 360, | :

. Prawthe D:ametor vc amd upon »the
- point A, deftribe the Circle C.D B: L, then
draw the Didmeter D AN, at R:ghtiAngies,
to the Diameter C 4 B, * -
3. The Semidiamerer or Radius of 2 Cn'-
-cle will divide the Circle irito 6 eqnal parts,
and fo is.eqpal to the Chord of 6o degrees,
| AC, therefore being fet from D to F, fhall
.mark out the Arch D F, 60 degrees.
3. The fideofa Pentagon or- fifth part of
a Circle, is 72 degrees ; now then, if you-
‘ »_bﬂktbthekadws A C inthe point E, and
M3 -make
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make EG=ED; then hall DG =D ¥, =

the fideof a Penragon or Chord of 72 degrees,
and F Mthe difference between D M, 72

and D F 6o, that is the Chord of 12, which
by bife@tion thall give the Chordof 6and g -

egrees, and fothe Circle may be divided
into 120 parts, as was propouaded.

- -4, ACirele being thus divided. into 120

degrees, the Arches are fo equal, that the

'f;thrrdpart of the Chord of 3 degrees will:

« fubdivide it into 36, witheut fenfibls exrar ;

and your Cinclebeing thus divided into 360
egree, or half degree,.
rawp parallel to the Diasveter, fhall contti- -
tute. the line of Chords, & half thofe Chords.
~the line of fines.; ard the Segments of the

-parts, lines at every

Diameter, the line of verfed fines, and asfor

‘the Tangents and Secants, a lige touchiﬁ, '

the Circle drawn perpendicular:to the

of the Diameter, and continued to the feve-
ral lines drawn from the Centre; through
every degree of the Quadrant, fhall confli-

- tutethe line of Tangents, and thofe lines-

"drawn from the Center to the Tangents,.

_fhajl conftitute the line of Secants alfo. And .

thus may a Scale be made with the lines of’
Swwes, Tangents, Secants, and equal parts.

e i e e



. Hlt_hettowcz.have’fpokemofthe firftkind
of Maynitude, that- is, of Lines, ag -
they are confdered of themfelves, oramong
themfelves, S :
" 2. The fecond kind of Magnitude, is
- that which is made of Lincs, that is 8 Fi-
gure. | o :
3. A Figure is that which is every where
. bounded, whether it be with one only limit
as a Circle ; or with more, as a Triangle,
~ Quadrangle, Pyramis, or Cubc, &. :
- 4. The terms or limits of every Figure,
areeither Lénes or Swperficies. o
§¢ A Figare which Is terminated by Lines

is a&xn iese | , -
* 6. A Figure,which isbounded or limited
with fevera] Superficies, isa Body or Solid. -
© 7. A Superficies is a Magnitude, confifting
of length and breadth, and is either right
lined, curve lined, or compofed of both. - -
- . 8, A Right Lined Plans ot Superficies, is
that which is Terminated with right lines;
iand it is cither a Triangle, or a2 Triangu-
ate.
" 9. A Triangls, or thefirft right Kned Fi-
. gure, i6-that which 1:: cqmpqchendedl- t;v
' < 4 tor
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- three right lines. It is diftinguifhed from the
fides, or from the Angles. -

10. In refpett of the fides, a Triangle is
- seither Ifoplenron, Ifofceles, ot Scaleanm.

An /foplenron Tnmglc s that which hath
threeequal fides. An Ifofceles, which hath
© twoeéqual fides. Arnd a Smlmm, whofe'
three fides are all unequal.

. 11..In refpectof the. Angles, a Tnangle
is either R ight or Oblique.
- 12,8 Right Angled Trufagle,ls that wluch
hath; onzxrlxghbtl lins. led Jok Trimghs,
13- Ovlique p ane rm; 19
- either Acuteor Obtu{ $
14 An Obligué .and Obsufe Avgkd plare
Triangie, hath two Acute Angles-and one-
Obtufe ; an Acute angled Triangle hath all
the three Angles Acute. - ‘
- 15.The fecond fort of right lined 'phnes is
called a Triangulate, ora Plane, compofed
of Trmngle.r :
- 16, The fides ofa Triangulate, are in
number more by twothan the Ttianglﬁ, of
which it is cempofed. - "
5 17. A Triangslare,is exther a andmrglc, :
or 3 AMultangle. .
"o 18, A Quadrangle,is a. Plane comprehen-
ded, by four right lines, andiscithera Pa- -
nallelogram ct a I rapezium.
. 19. A Parallelogram, is a Quadrangle, s
“whofe oppofite fides are Paralletor Equidi- -
fane, and it is excher Right Angled or O- -
Mique, - .20 A

e e e g e
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: t Angled .Paralslogram, is that
Wthh hatl:g:vcry ‘Angle. I?ugttw‘t‘g;r andit isex-

~ ther a Square or an Oblong,

" 21. A Sqmareis 8 Right Angled?eranelo- ’

gram, whafe. four. fides are equal, and the

Angles Right;

- a2 AnOblli ,isa.Right Angled- Paral-

lelogram, who Angles are all Fighty ‘but

thefi de; un:)q;ual gl 5 "

23. An Oblique as mﬂdagmu‘
~ that whofe Angles are all Oblique, and . is
- eithera Rhombus, or a Rhomboides, -

- 24. A Rhembus,isan Obhqnc Angledl’a-
rallelogram, of cqual

- 24 A Rbomboides, is ‘an Obhque :mgled.
" Parallelogram of unequal-fides. .
_ 26. A Trapezium, 18 2 Quadrangle, but:
not a Parallclogram, Jand. it 18 either B.ight-:
angled; or Oblique

27. A Right An MTﬂmzmﬁ, bath twé
. eppefite fides, pamhei, ‘but -unequal, and.
the fides Detween them perpendicular. ©
28. An ObWique Angled Trapezimm, isk.
- Quadrangle, but not a Parallelogram, hav-

ing at Jealt two Angles thereof: 1que,and: '
- none of the fines Parallel. - -

29. A Right angled Multmglcd Plane, is-
that which ucomprchendcd by more. than,
four lines.

30, A Mdlwglcd Right lined. Plane, .
Palygon, is cither Ordinate and Reguiar,or,
lnm'dmateandlrregnlar . Ondi-

3. Ordi-
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- - 3t. Ordinate and Regulate .Polygens, are
fixch a5 arg contained by equal fidesand ane
gles, as a Pentagen, Flexagon, Gre. S
-« 335 Inordinate or Irregelar Polygens, are
fuch,as are contained by nnequal fides and

angies- T . . B .
.+ ‘32.Having thus fkewed what a right lin-
ed Figureis; with'the feveral fosts of themy
we will now (L.ew, how they may be meafurs
#d,.bothiin refpedt of the lines by which
they are bounded,and alip of their Area or
Superficial Content, .. . - .. . -
.- 33 And firft we wilkhew how the liges,
- "and angles of all plane Figyres,. efpecially
[Triangles, niay bemeaficed,, as: bing the-
HirfF and chiefft of them, gnd. into -which
- ﬁu:other mﬂ’bctcdute,du T e s -
. 2 34+ The fides of all plane. Tri and
- other plane Figures, are to-be Meafured by
_shefcajeior lincof equal Parts. . - .. .
| :33- The Angles may be mesfired by the .
lincsof Sines, Tangents, pr Secantsy as well
psby the line ;of chords; .but hepe. it:{hall
fuffice to fhew how any Angle may be.pro- -
tralted, or-being ; protracied; be Meafured
‘by'theline of Chords only, - . -

. . » P
- oo . L R -4
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How to protratl ox lay down mdngmo pe
quantity ev-number of Degrees propafed, . me

" Draw a line at pleafure-at 4. B; then .o-
~ pen your Compafles to the number of 6ode-
grees in your linre of Chords,and fetting one
of thatextent:in B, withthe other deicribe

the Arch ¢’ D, and from the point B, let it

be required to make an Angle ofya degrees
open your Compafles to that extent in'the

line of Choads, and fetting one Foot in* D,

with the othér make a mark as at E, and

- drawtheline £33, fothall the Aogle 4BE

comisin.4o degtees, as wasrequired.

. ;P;ropéﬁ_tio‘n . |

:.'Iﬁmtaﬁadihlc. vantity of 4 ‘;d”. lcxdn.:.
Ay protratied. Pransisy oj ary vAngle: aivea.

. " Let thequantity of the.Angle 4 BE, bé
required ; ‘open your Compafles i the line
- of Chords, from the: begianing thereof" to
~ 6o'degrees, and fetting ene foor thereof in
- " 'the; point B, with : the other defcribe :the
“Arch D E, themtake.in gour Compailts the
 diftance between E: and D,"and applyin
" that ‘exterit to the line.of Chords,: it will
fhew you thecnumber of degrees: containcd
X N 2 in

- Woe Eoglily by, o
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inthat Angle, whichin our Example will:
be found to be 4o degrees.

- Thefe things premifed, we will now fhew .

~youhow all plave Triangles may be meafu-
red, in refpedt of their Sides and Angles, -
‘both by the Scale,and alfo by the Tables

' of Sines and. Tangents, - , -

CHAP. HI

Of the Solution.or. Menfuration of plane. |
Triangles. _ .

IN the: Selution of plane Ttiangles, the an-
fgles only being given, the fides ¢cannat
be found, but the reafon of the fides only;
itis therefore neceflary, thatane of the fides
beknowno LN \ >.
~--. 2, Inall plane Triangles, the threeangles
are equal to two Right: two Angles.
therefore being given, the third is alfo gi-

+ w¥en 3 and oneofthem being given, thefum.
of r.helotheé ltév;o is ;llfzgi;m; - ,
« 3, 1na Right angled plane Triangle, one. -
of the Acnte Anglesbeing given, the other -
is-alfo given, it being the Complement of:
the ot}m toa.,(%mdranggr 5: degrees. cle '
- 4 In-a Right Angl ne Triangle,
thereare ﬁ:vc? Cafesn,gwhofe Solution-flrall
he fhewed in thie Problems following. The '

o §e The:-
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The fides comprehending the Right -

angle we call the legs, and the fide fubtend« -

mg tthngHgle, we call the ijothm&&.

" Problem 1

'1’bc Leys given, ‘to ﬁndan Angk mdfh
L H;potlmmﬁ )

“in the rnght; angled piam: Tm AB C'
let therebeglven nhelégs. ngle &)

ABgu. Hypot. BC u
A€ 384 } T find “Mngt BandC.,

Draw aline at pluafure,as AB, and upon-
the point 4, erect the perpendicular 4 C,
and by, help of your.Scale of équdl parts,fet
: oﬁ from Ato B, 512, and alfo from A4 to
C, 384,anddraw.theline B C, for the Hy-

pothenufe, which being Meafured by the fcale
of equal Parts, will be found to.be 64c. and
by the line of Chords,the angle at B 36.87,

whofe,eemplement is the angle AcC B, §3-
13 -

Bythe Tables,tthroportxons are,
1. AB . AC :: Radius'. tang. B. -
i “B 'JC:"‘W“'G' T .

< Q ' o Pro-



% @ W Enshfh ﬂtmm&
; o :A | I’ron(II |

Tbe Ang?es andone ch gwen t0 ﬁnd rlx H)'- ’
pothenufe and the othen. Leg, . - '

- Rtaw.2 lintat: plcaﬁme, as 4B and at
Right angles the point 4 ereét the. perpen-
dicular 4 C,and by your fcale of egual parts
;&Qﬁ‘fxﬁmxdto s 32,ahd:upontheipoint
lay down the angl¢ 48, 36i87, andl
draw the line BE, till it cut the perpendi-

cular 4C, tben\meaf' re the lifies ‘B C and
A C, by the fcaleof equal parts, fo fhall:she -
one, to wit, BC, be the Hypothenufc, and
46’, tbend\en h&mqnmda -

Bythq 'Eablcsydlea'opormthe,
3. R‘d‘ AB\ . 4-3 A-C
vdo SiBnG.. st Rad. 30. ,

. o e
e 1"(]',)' R |
.
I D P

“Problem 114,

77:: Hypatiin M@b& le.
1oim ‘.‘..4"& iy #.fv M«fx fgfwa

Draw. g line &t pleaﬁme, éerB And upen
the point B protrat one of the angles gi-
- ven, fuppOIé the lgﬂ'cr ABC, 36, 87. and.

I A Y 4
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The Englith kfaitmg. oy
drawtheline B¢, & by’yourdfcale of EQual
parts, number the given Hypothenufe from
- Bto Cégoiand the. ‘pog?t 8 thedine
AB; let fal] the Perpendicular 4 C, then is
BA onk}and €, thicother leéinqun‘éd.

:" o M
LB meTab ' '&h’e‘P‘r" n'g, ol
Y LS }e"’ ol?orﬁ?ﬂﬁ’, s
'§. Rad. . BC::sB . AC,

?nbfm 1V.

. The Hypothenufe and one Le wm tc ﬁud
s eymdr:h{ozberzgg 4 ‘g e
R

Dmv & line dt ¢ leafiré, as A ﬁ an&

‘Your feale of equai parts, nuthber f'rom Eto
A, the quantity bf the’given teg A D, 12,
“titn'y nthe poitt Aeréq the Perpendich-
“lar .4',1fid opening youy Co

~exfeht - dfyoﬁr’H pothehnfe B 646, 1kt

<ofte Peot th B,4md move the other, nill e
flouCh thei?e‘h “ndscuiar hAcl‘, and- thete

raw B C,{ofhall AC he the v.u(red,
and eithier: Ahg!elﬁ)ay blﬁ eﬁy thb line
of Chords. L
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. Bythe ‘rables, the Propornons m,

& ‘c M [ A‘&U SWCJ “,‘I‘J :
v - . -;'l 40
- . 7-‘R‘+o ‘C S’”B '-A‘f' ey

6. Hitherto we have {poken of Right

angled plane. Triangles, the Problems fol-

lowmg concern fuch as are Obhque.
Problm V

* 5!,/ »E_‘

The angles in anObligue angled plane trmxgle o

one fu’c giveny to ﬁml the othcr ﬁd::.

“In the Oblique angled plane’ ‘ruange
B C D, let there be given the fide C B 63 2,
.and the Angles DCBr1, 07, D 26:37¢

Draw the line C B at pleafure,. ar\d by

“your feale fet o from C to B 632 v
onthofe points protralt the. ngn Angles

,DCB11,07CBD, 142. 6anddraw;h¢'

“Yines CDand B D, tm the mter[g& 3-
" nother, then fhall the one Xde be C Dg:&s.
and the other D B 273.

By the Tableo,the Propomon 13, . '. -~’

,,,,,

a -
-3

Pro-
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= - Problem V'lrr |

" oo folrg:of in Angle oppofite t0 n of Hhem
Yring yivengto-find thr orber Angles-and the
third fide, if it be knbwn whetherthe Angle op.
pofise tothe other grvem fidé be Acute oy Obtwfe.’

In the Oblique angled - plane: Triangle
BCD,let ther%cbeﬂ ;?‘én, F e 3
§ 'Ihe:Sides.“ CD Bgs -}Apg._D. 26.37.
Draw the line C D at pleafure, and by
“your {cale fet off from C to-D, 865, and up-
~on the point D protract the Angle € .D B
- 126, 37 mw t‘hg‘liiw thh q,%t» ;ﬁ:o n
- your C s to the length of the ot
fide C B 632, and fetting onefootin C,torn
‘the other about till ‘it touch the line D B,
~which will be in two places, inthe point B
or ]Eoint ‘neareft to D, if the angle oppofite
- :to thefide C B be Obtufe, but in the point
E, or point fartheft from D if Acute accor-
ding therefore to the Species of that Angle,
' you muft draw either the line C Bor CE,
-and then you may meafure the other angles
and the third iide, as hath been fhewed, .

- By"the‘r‘ib!es; the Proportion ;fls a7
2. CB . SimD ::CD:Sine B

.3 SimD .CB :: SineC..BD.
e ) - O3 Pre-
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Protlem VL.

\TW Sides with 1he wugle. ﬂmdl‘ﬂ be-

:zg iven,. ro find the nlm‘\mtglu, ildx
zrﬁStd:. -

“'In the.Oblique zngled plam Trxangle'
(BC Dy let there bc»gﬂen, e :
. fTheScdcs {%gg“}my:t' n.b;
‘ Draw alineat pleafiire, a8 D C 865, ond’
- by your Scale fet-off ‘from Cto D, 865,thon -
. protralt tiw Anglent C ry.+67, and amd diaw
theliae B C; and by your Scitlefet:off:firom.
€10 B 633, 5nd dfawﬁdhnc B Dy and fo-
have you conltitured the TriangleB D C.in
whichyou meafure the Angl¢s-and the third'
fide, as hath beenhewed ; butto refoive

this Problem by the Tabtes, fris Eumewhat
more troubld’ome '

Y. Tofind the Angles, the prqportion i,
 § Zerud Xorw 11148 <<Zarh: xﬁ<z:. h
3 Z<<+ X< =DBC, "
3 z<<a--f;m=:<=¢zve. 1
2;. Tofind the third Side,

S D BC:iSWT . BB
o e Pro- -~
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" @Y Eaglil Scovens 19
O Pribem WHIL - -
The three fided giventofind an Argle.

-ULet the given 'fss be DC 865. B C632,
andDB2y3. - . . -
Draw alineat pleafure, as DC, and by
your Scale-fev off ‘from C to D865, then o«
pen youriCompaffes-te the extent of ieither.
cfthe other Tidés; and fRrting one ' foot. oft
your Compallés in €, with the othier draw-

‘#n.Occult areh; then open your Cou‘r(paﬂ'es-
tothe extent otz"yqux_' third fide, andfetting”
-one-feet in D; withthe-cther foot deferibe:
afiother Axch:cutting:the former “in the
pointBy then will the Lines-BiC'and D' B,’
conftitute the Friangle; whofe Angles may.
be meafired; as hath beeh already fhewed.
To refolve this Problem by numbers, the:

) lﬁc&pdgtiops are:for the' Segments of Vthe;.
Befe.r - “ o '::'.»’ B T ";' .

Asthebafeis t6 fhe fim of theother fides;

. 18§ the différence of thofefides to the dif-
ferenceof the Segments of the Bafe ; which;
being {ubtracted from the Bafe, half the re-

~mainer will thew whete the perpendicuotdr-
muaftfall; fuppoft at'Fj and “conftitite the

two- Right angled’ l’zrmnges BDF; and’
FDC in wiich we Hate given the' Hypo.”
theﬂul'és*‘B‘thhd'DfC, and the Legs BF-
and € F; and therefore we may ﬁxd- tl-he‘
oL, . ; ngics
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Angles of thofe Triangles, as hath "been
fewed in the fourth Problem. .

L .. Probem1Xs .0
T find the Superficial cament of Right limd

Figures.

N % . [ PO .

_ Having hewed the Menfuration of Trian-

- gular planes in refped of their fides and
Angles, we will now thew hojy the. Arez or
Superficial content of them, and -any other
plane Figures may be found : And becaufe

~ all many-fided Figures may be beft Meafil~
red by -yveducing them firft into Right an-
gled :ianlgles,.Q,updranglcs,or Trapezias,,
we will fir ,{l}ew how the Area or Superfi-
cial content of thefe Figures may be readily .
found ;and firft of a Right or Oblique an= -
gled plane Triangle.

. 2. ToMeafure the Right angled plane
Triangle B D F,in Fig, 7. Multiply B F by
E D, half the Product-hall be the content.
~*3. To Meafure the Oblique angled plane:
Triangle B D C, let fall the Perpendicular -
D F, then Multiply BC by D F, half the.
Product fhall be the content. = .

.4- ToTfindthe Arca ;or Superficial con-.
tent of any; Oblique angular Trapezium, :
convert ir into two (blique angled Trian-.
gles, by a- Diagonal, es theline B Din the -

drapezinm A B C.D, then turn the Oblique

. " angled

€ .
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‘ang}éd T rian; esm’tb‘R ht b Th%i
Tthe paxdicﬁlat’sd E a bin
‘i p ‘B Dby the fum of A’E‘ Snd cF

ult thall be thé content 1n like
- matmer may’ &ybther Irregular i\!ultan e -

Be alfo neafured by ﬂlfﬂlg g it .into Trian-
C

© gles. and Tigpezfums, and cor puting them
. chﬁei'a’ﬂy, hnd ad g’a}l thiéir con]:engts to-

";‘ VideA.

=

Problens r

‘The Dwumr of4 lec bcmg gzm ,to ﬁm?
the Circum eremce .

- Vide B,
The Circuttiférence of 4 Cirtle who!’e dla
ameterls 1,is3. 141593ﬂdthe:‘eforb e
As1 1s t0,3.14159, fois any other.Dia-
méﬂer £ ee&enm&fmée ahfvvermgthat

?Mla» 1! .

« The Dumm of aCircle bein gmx toﬁad
 the Superficial comsens, g ’ ‘

Archimedes hath Demonftyated, that the
Area of a Circleis e ual to the content: ofa
Right angled plane T'rian , whofe ‘1:3
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‘comprehending the Right angle, are on¢ of
“thenj equal to the Semidiameter,and the o
. ther to the Circuniference of a Circle. And
- therefore the Area or Supetficial content of
* & Circle may be found, by Multiplying half
- the Circumference by half the Diameter, or
" the whole'Diametet by the fourth part of
*-the Circumfertence, they taking the Diame-
- terof a Circle to be one; and the Circum-
* ference 3.14159, the Superficial content of
fuch a Circle will be found to be 07853975,
And therefore, As 1 isto 78539, foisthe-
Square of -any other Diamgter to the Supers
ficial content required. :

T s

S

C N Brablew TIL
- The Di;tmm' of & Circle being iiwn; to find
WheYide of ‘4, fanare which: may, be inferibed

P
[V S

within thefame Cirgle. ., - :
O DR S S SN
- The Cfxqr& or Subtenfe of the fonrth.ofa
"Circle, whofe Diameter is 1, is 7071067
therefore, as one, to 7071067, {0 is the Dia-

jeter of any other Cirele, - to 'the. Side
required, - : \
e .;.»."‘ c'\".'»."_ ‘ D l.;u.‘ D
TRV v
: Problem
é L * o

oo

[V —
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Probkm IV - ».

- The C:rtumfermce of 4 C'm'lc b:mg (tvm
) ﬁml the Dummr. : _ ’

.. By the Dxameter to ﬁnd the Circumfe-
) rence, the proportian by the tenth Problem
is; As1to03.14159,fothe Dxameterto ‘the
* -Circumference, and therefore putting the
Circumference of a Circleto be 1. .

. As3.14159 . 172 1, 318308,

. And therefore 3s«1 to 318308, fo is. any
. other- melmfcrence, to cb: Exametcr
;,_féug,ht. i

. e

ur <--w_~=",’ problm Y-

‘I"Iu Cwmfermce o[ & Circle bmrg Livewy
2o find the Sxpcrﬁtul content.

__Asthe Sqnare of the Circamference of 2
“Circle given, is to the Superficial content of
that Circle, {0°is the Sc{::]re ‘of the Circume
ferepce of any other Circle; to the S\xperﬁ-
1_exal:eon§ent of that othe Circles .
' And feacmle wholc Dianster. i s, the
: erence-is 3..14159y:38d the: ﬁrca
'785397 and iy J;&ppof’ ngan Uaite to be,the
.Cigcom! erence ercle,!t xs,as the-fquare
~of :3,14159 + 78539 7? 10079578,
and thére orc, Asy .o 079528, fo xs ‘the
. P2 quare
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fquare of an X -other ercnmference, to the
: Arca defire

Problem V'l. A

TheCircumference of « Ctrcle being éw;n,:o

the fide of i [quare mobmu h :bed
?::hwrbefmarc lec ... ] ﬂ”

Asthe Cncnmfmnceof » Cirde wbdfe
Dnametens 1,2, 3.141%9, isto 707104,
the fide ofthe in{cribed fquare of that: Cﬁ:{-

cle, fo is.the Circumference of any other
-Cirele, to the fide inguired ; and putting

the Circumference to be I.Imty, I8, hs
?014159 707107 33 1 . 225078, thero-

re,
As1to 225078, jb is the Clrcnmfercnce

given, to théﬁdc inqm X
LU e L
X Pnblcm VII :
ﬁnd content of ra C‘mk lmqg,g-a
mn to Dttmcter. .

- T,hs istheCon’Verl‘dof the 1 m”m,
the Dmmewgmn, to find the Content, for
s&tuch tm, tion 8 ,wﬂaﬁ;esggtr;{ g
dre of chediameter; # thephtene !
:dadrheteféwm tlk Ty 5 437853675 ¥
xufn te 1.29324 ) -20d hence;, w1 fo
127324500 is the Area, L tht squai‘e of ,
' Dmmetcr. s
AR S froblem
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Problem VI11.. -

Tflu Snperﬁcul content of & C‘;role being gin
vm, to ﬁndtht&rcxmﬁn{u. : ¢4

: This is the Converfe of the 14.-Problem,

the Circamference given, to ﬁnd the
€ontent,

Astto o79§§8 fa Circumference fqmrc, |
sethe Content : .And thevcfot:

Aso79578 .1 :: 1:..5664 and by -
cog&qnence, 64, fothe As hes
S1t0 12,5664, fo ea,ut eSquare

ofthe Cnrcnmfcremc 4
- Vids C. ‘ '

’ Proldcm IX..

. The Axis or Diameser of «Sphers bmg gn’
wen, to findthe. Snyrﬁctd Content.

hlllshslfxl: ﬁ;gaﬁrc ofthenmmder t‘l)nf a Cn-d;:
“which fuppofe 1, éste 3.141 € A
isthe fquare of the Axis. gm%z 10 ther'::’wa
that is requured o

QAR
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, -or Solids.
AFoer the defcription of lines andplanes, °

' - the ' Do¢trine of Bodies is to be confi-.
dered. ) . : ;

2, A Solid or Body,~is that which hath:
Length, Breadth and Thicknefs, whofe .
bounds or limitsare Superficies. = .

3. A So/id is-either Plane or Gibbous.

4- A Plane Sulid, is that which.is compre-
hended of Plane Superfices, and is either.a -
Pyramide or Pyramidate.  _ .

5. A Pyramide,isa folid Figure, which .is
contained by Planes, fet upon one Plane or
Bafe,and meeting in one point. - .
~ 6. .A Pyramidate, is afolid Figure, com..
Ppofed of Pyramides, and is«ither a Prifme |
or a mixt Polybedron. S

* 7. A Prifme, is a Pyramidate or falid Fi-
-gure, by Planes, of which thefe two which
are-oppafite, are-equal, like, and' patallel,
and-allthe other Plancs are.parallelograms. = -

8, A Prifme,is cither a Pentabedron, an.
Hey.:hedronyor a Polyhedron. :

- 9. A Pentabedron Prifme, isthat, which is

‘comprehended of five fides, and tzxe" Bafe a
- Triangle. S

\
LI

* x0..An
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- vQ. An Hexahedron Prifme, is that which
is comprehended of fix fides, and theBafea
Quadrangle. = <~ - . a -
11. ‘An ilexabedron Prifme, is either @
Parallelipipedon, og & Trapezinm, .
.12, A Parallelipipedon, is that.whofe fides
or oppofite planes are parallelograms, - -
~ 13, A Prifme, called otherwife a Trapezs- -
- #m, is that folid, whofe oppofite plancs or
fides are neither parallel nor equal.- -
""" 14. A Parallelipipedon, is cither Right ane
- gledor Oblique.. ce T
15. A Right anglcd Parallelipigedon, is that
which is comprehended of Tight angled fides.
~and it Is either a Cwbe or an Oblong.
16, A.Cupe,isa Right angled parallelipi-
_pedon of equal fides. )
* 17.  An Oblong, is aright angled [ aralleli-
pipedon ofuneqpalfides. -
“718. An Oblique angled Parallelipipedon, is
that which is comprehended of oblique fides
19. A Polybedren, is that which is compre-
hended of morethan five:fides, ard the Bafe

- @ Multangle.

20. A mixt Polyhedfon, isthat whofe Ver-
‘tex is in the Centre, and the feveral fides
* expofed to view, and of this fart, there are
only three ; the O ahedron, the Icofohedron,

- and the Podecabedron. .

A An O abedren, is 2 folid Figure;which
is contained by eight Equal and quilateral
Triangles. o R .
' . .~ 22.An

T T Evg deovemp. %1
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22. An Icofobedronjis a folid Figure,which .-
is contained by twenty Equal and Equilate- -
ral Triangles. T
23. A Dodecabedron, is a- folid Figare, -
whichis contained by twelve Pentagons, B~ °
-quilateral and Eqniangled. o~
24. A Gibbow fulid, is that which iscom*-
prehended of Gibbous: Superficies, and it is
cither a Sphere or Various. R
25, A Sphere, iva Gibbous body, abfo-
- Jutely Roand andGlobular, = . o
26. AV ariows Gibboui Body, -#that which
- is comprehended by varions fuperficles and'
a-cirenlar bafe 5 dnd is cither d Com, ora
Cylinder, . R
17. ACone,isaPyramidical Body,whofe
Bafeisa Circle. - . _
28. A Cylinder, is a' {olid Bod%of equal
thicknefs, having a Circle for its Bafe. The.
fblideontent of thefe feveral Bodiesthay be
meafired by the Problems: following, ~

g
- L

Problem 1. - |

 The Bafeand Akitnde of & Pyramids o
- Gome govem, to find the Sold-Coptons,

- Multiply the Altitude by a third part of -
the Bafe, orthe whole Bafe by a third part

of the Altitude, the Produt fhall:be the fos

Lid Content required. - \

Problem
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Prblem 1.

The B4 ;-.‘Ofa-}*ri me or GM dor .ber” gi-
vem, 1o ﬁaj;bvfold ‘Jm'cm. : w[ v
. Mukiply the Bafe of the Prifine or Cylin-
der given, by the Altitude, the Produdt fhall.
- be the folid content. -

N : -
- Problem 11},

. Ina Picce or Friftum of & Fyramide, Cone
orother irregular Solid, both the bafes being gi-
venyte find shecontens. . o .

. If the Aggregate of both the Bafes of the-
Fruftum, and a? the mean Proportional be-

. tween them, be drawn ‘into the Altitude of_
the Fruftum, the third partiof the Produdt
- fhall.be equal to the folid content required.

- Preblem 1V,

" The Axis of a Sphere being givem, to find
© the folidcontent,, =~ S

- A Sphere (as, Archimedes hath fhewed) is
equal to two thirds of a Cylinder circum-
fcribing it ; now then, fuch a Cylinder be-
ing made ; bythe Area of a Circlc multi~ -
~ plyed by the Diameter ;, and therefore the
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Arca of 3. Circle being multiplied by two
thirds of the Diameter, the ProductThall be
the folid content of a Spkere. = *
‘The Area of a Circle whofe Diameter is® -
1,is 7853975, which being multiplied by~ -
666666, the two thirds of the Diameter, the
Produd 5235983 is the folid content of fuch
" a Sphere ; therefore, : '
" As 110523598, fois the Cubeof any Ax-
is given, to the folid content riquired.

e ————
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" THE ENGLISH

ACADEMY

The . FO?JRTH PART

L. S

Of MUSICK

CHAP. I
\of SINGING.

o rUSIC K is the Art of modulatmg
v Notes in Voice of Inftrument.
LI % » 2, It doth confift in Sirging
- . orSsatmg.
3. In Singing thiere are five thmgs to be
coni‘ dered : 1. The Number of the Notes.
2. Their, Names. 3. Their Tuncs, 4.
Then' Times. And 5. Their Adjundts,
4 The number of Mufical Notes are three
-times fcven, or twenty- one, that is from ~
the loweft Note of a Man™s Baig,to the high-
eft of a Boy's Treble, we ufuall y reckon
twenty one Notes ; thoagh there are {;‘;’Ef

..Q4
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~ Bafes that reach below, and fome Tre,bles_.:

that arife above this ordinary compafs.

The number of Mufical Nates is- there-
fore divided by Septenaries,-becaufe there
are in Nature, but feven diftinét foundsex-

preftin Mufick,by feven diftin¢t Notes,inthe |
feveral Cliffs or Cleaves of the Scale ; for

the ejghth & fifreenth have the fame found or
tune, and therefore the nameand cliff of the

firft ;- the grband 16tk of the fecond; the .

rothand 19¢h of the third ; the 11tk and
18¢h of the fourth 3 the 12¢hand 19¢h of the
fifth ; the 13¢+h and 20¢h, of the fixth ; the
14th and 21¢h, of the feventh. S

6. Thefe thrice feven Notes are defcern-

¢d by their places. A place is either a Rule

or fpace, and thereforein eleven rules with

their fpaces, is comprehended the whole .

fcale

7. At the begianing of each rule and fpace

placed oneof thefirft feven Letters in the

is.
Alphabet, and thefc Letters are thrice re-

peated one above another, the letter G bes
ing put upon the firft orloweft placeof each
fepentary being the firft letter in theword
Greect, and in the firft fepentary, retained
the Name and Form of the Greek Gemmia, -

in remembrance, that the Art of AZufick, as

other learned Arts came to us from that feat - .

cf the Mufes. C
8. By thefcfeven letters of the Alphabet,

otherwife called feven ¢/iffs or cleaves, the -
o <~ fale

-
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- fcaleys divided-into three feyeral parts of
Mufick; the firft and loweflt is- called the
bafe 5 the 2d. or middle part,the Mean 3 the
thirdor-higheft part, the Treble.™ As for the
Notes, whichdo exceed this. compafs; ei-
therinthe bafe or treble; they are figned
with doubleletters in the fame manner, that .

-the ordinary Notes are with fingle. - .
.-'9..The fecond thing to be confidered 'ia .
. Singing,is the Name by which each of thefe
- Notes is called.- o

" 10,And for thefefeven notes,figned by the -
firft feven letters in the Alphabet, thereare -

- but fix feveral names invented to kelp the lear=.
qerin thetuningofthem ; uryre, Mi,fa fol s,

. and forthe feventh note,becaufe it is buthalf -

‘atone abgze‘ld, .asthe fourth is above A%,
(whereas the reft are all whole tone)it is fitly
called by the fame name with the fosrsh, and
fo the next will be an eight ,or Diapafon to the

* firft;and confequently placed in tﬁe famefet- -

. ter or cliff, and called by the fame name.
Andthusthey were wontto beplaced insthe
Ycale, in whichthe firft name «¢ being placed -

upon the fameline with the Greek Gamma,

. hath caufed the whole fcale to be_called the
Gamnt 3 bat modern Muficians in thefe latter
times,have rejected the names of ##-and re,as

. finding the other four to be fufficient for the
exprefling of the feveral founds,and lefs bur-~

- thenfoine to the Memories of Practifiotters;

11. This feale orGamus 'that is divided into

<

e e A et e o o P i e e



B "‘ 1!__ — T - """.“‘"“' o -t ‘g
‘e €+ Eoglifti Scadeoty.
four Columeas. in she firfk you have the Al.
phabetical kréers ot cliff s, the other three
fhew the mames of the notes,afSending andde-
feendingsaccor dingto theirfcveral namesckeys
" Inthe fecond:column is fet.thenamesofzhe -
hotesas they be called, where is B dxralm,or

B fharp, as having no flat in B ms, and then -

your. notes are called-as they are fet: there
on therulks and fpaces afcending.

In the third Column is B proper o, or. B nd-.
suralic, -which hatha B gaa in.B. mi only, .
- which is put at thebeginin

ag they are calied on Rule and Space.

1n the fourth Column is B fa, or B molic-

vis, having two_B flars,the one in B mithe

- otherin E ks mi, placed as the other; by
obferving of which you have 2 ¢ertain rule :

. for thc Names of the Notesin ady part. -

r2.In theferhree colums obferve thisfor age- ..
©.meralraleghat what name any nore hath, the -

gailnzfmm properiy hath his.cight abare ox:
ehomw. | . N

- 13, Although the whole ordinavy {cale of
Mufickdath contain three feptenariesiof lines :
. itk fpaces; yet when any of the parts which~

.itisdivided into,fhall come to be Prick’d out .-

- :;-'it felf in Songs or Lefforsfive Linesisonly .
ual,for orie of thofeParts,as beingfufficient -
~facontdin the compafs of notes.thereunto
bolonngm'g :-And if there be any Notes that:
eftend higher or lower, itis ufal toadd a -

- Line inthag Rlace withaFen. - . 14

B Ve P O

g of thelinewijth
the Cliff, and there you have alfo the names .

. |
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140, Tho\;gh the feven Letters fet gt the

"beginning of each Ruleand Space, are fe-
ven Cleaves,yet four of them are oniy ufual ;
‘The firftis called the F fa ut Cleaveor Chff,
thus marked 95 thisis proper to the Bafeor
Towelt Part, and is fet upon the fourth line,
at tlie beginning of Songs or-Leflons. . The

> fecond is the C fol fa #t, which is proper to .
the middle or inner parts, and is thus mar-

' ked& Thethird isthe G [ol re ut Cleaveor
Cliff, which is only proper to the Treble or
higheft, and is figned thus, S onthe fecond -
line of the Songs or Leflons 3 and thefe are

«alled the three figned Cliffs. ~ . B
~ The fourth istheB €/, which is proper
o all Parts,as being of two.natures and pro- -
perties-; that is to fay, Efuz.and Sharp, and.
doth only ferve for the Flasting and Sharp-.
4ng of Notes ;. jt is cajled by two Names,and .

" figned by two Marks, the.onc is B fa,or. B’

Jla, and isknown on Rule or Space by this-

- mark, (b.). The other is called & =¢ ‘or - B.

frarp, and s kngwn by this mark 3. 5§
~ 15" Concerning this fourtirCIA, yaudre-

. ‘toobferve: 1. ThattheiB fa, or B fiar doth

- -alter boththe Name and-Property ‘of the -
‘Notes before which it is; placed ; changing.
i inta fu; and making that Note 160 . which
¢ is joyned, a Semi-tongor half - note low- .

* 1, 2. That the B mijor B furp aiters the pro--

ve—-

gu!t{»of the Nootes bgfore which he is- pla~"
~ced,but not the Name ; for he is ufually pla&_
- B e ’ i ced
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ced either beforefa or fol, and they retain
their name ftill, but their found is raifed
halfa Tone or Sound higher. Laftly,note,
that thefe ¢ewe B Cliffs are placed not only
"at the beginning of the Lines with the other-
CIiff, but is ufually put to feveral Notes in
the middle of any Song or Eeflon, for the
flatting and fharping of Notes, as the Har-
‘mony of the Mufick doth require.

.16. Of thefe four Notes now in ufe, 4%
isthe principle or mafter Note, for that bes
ing found, the reft are known by this dire-
(tion 5 after i, fing fa fol ba, twiceupward
and k fol fa, twice downward, and {o you
come to A again in the fame Cliff botla

- wayes, S
17. This Note A%, hath his beinginfour
feveral places, but he is butin one of them
atatime. Its proper placeis in B i, asin
the fecond Colunin of the Gema: ; butifa B
fa, or B flat, be in-its place, then heis in E
lami, as in the third Column of the Gamue,
~ which is its fecond place. ButifaBfi.rbe
placed therealfo,then its in A /s mi re, which
is its third place. Ifa B flar come there alfp,
then it is remov 'd into its fourth place,which
is D la fol re, according to thefe Examples.
L. -Example. = Mj in B mi.
—s—¢—2

} 2
P

ol Ta mi fa fol la fa fol.
. & It Exx

e Englith cabemp. oF
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Sof ta fa fol 1a mi fa foi.
IH Exdmple Mm.cﬂum re.
. —0-" -
.u - ,s. fl b e ol e
v. Example. Mileafot
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L Le fa fo da ™ fa f[J k.
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- CHAP. IL .
- Of the Tunes of Notes. = >
‘ He next thing to be confidered inSing-
ing; isthe Tunesof Notes, which ¢an-
not be declared by Precept, but muft be l¢ar- -
ned either by the. lively Voice of the Teas
- cher, orby fome Inftrument rightly Tuned.
Only obfervethat from i to {a,and fofrom
lato fa,is but haifa Tone; butbetweena-
ny othet two Notes is a whole Tore, as
fromfato fol, orfoltola. Andin the firff
gniding of the Volce, it will much help, if
at the firt Tuning, you found by degreesall -
-thefe Notes, as ol la mi, and at the fecond
Tuning, leave out /s the middle Note : this.
gill not only help you to Tune a2 Third, as
o folto miy hut it will alfo help youin
the raifing of Foyrthsand Fifths, @e. .
-+ -Of which there are forpe Examples in the

t

by

plain Sangs following. -
i .‘: . ’i"&: A‘ . ., ;‘.: :
RS ./ N
g;: e ""‘,"""r"'"ﬁH~3f—Gi9 T
 Sol la i fa folla fa fol folfala ol fa i la fol.
o "\ Second. |
* Sobi ki f i fol fa la b fa ol f lam ol b fo
ceoc T s Third

5 UGN
~ . L b e
e e mee o it e . e
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, Third. o |
T ieeereeee=
, Sol L 2w fol msi fol 1a mwi fa fol fa fol Lawifa fol
fdﬁl[ollcmfafollafollaﬁllamfc]bllaﬁ
. g_gmﬂ **-- o
S folfafollamfafolldf; folﬁ;lﬁlfala .
muﬂﬁummmﬂﬂumﬂ¢
| “*T;mm:ﬁgng
ol fa fo fa la fo fa i ol mi Jo fala fd -

——— @ R W
R reeema s T
v f4 mi ldfallafolfulafolfa w:lajblfalfol

‘ ‘i .
fafol In fol fol fol fa fol mi fob la fol. -
: | cHAP.
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<.~ Of the Time of Notes. ,
He Notes in Mufick, have two Names,
- 1 one for Tume, theother for Time or Pro-
portion. The Names of Notes in reference
. totheir Twnes, are, as hath been faid, thefe
four, Sol La Mj Fa; And their Names in
- Proportion of Time, are Eight ; A Large,
_ alLeng, a Breve, aSemi-breve, 2 Minkm, a
Crotchet, a Qxaver, a Semi-qiaver, ,
" “The four firft are of Augmentation, or
‘Increafe ; the four latter are of Diminuti-
* ot or Decreafe, and are thus proportioned.
«- The Largebeing the firft of Augmentation,
~ and longeft in Sound j the Sems-breve is the
laft of Augmentation, and the fhorteft in
- Sound, and in Time is called the Mafter-.
Note, being of one Meafure by himfelf, all
- the other Notes are reckoned by his value,
both in Augmentation and Diminution.
" In Augmentation, the Large. is Eight Se-
mi-breves, the Long four, the Breve two, the
" Semi-breve is one Tsme or Note.
In Diminution, the latter four do decreafe
in this proportion; two AMisums make a
Semi-breve, two Crotchets make a Minum,
- two Qyavers make a Crotchet, and two Se-
mi-guavers make a Quaver. As in the Ta-
. blefollowing inay be'fcen. .

S3 Notes
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Notes of 'Axgmntvia;.
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- Notes of Dimsinntiom.
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. ‘cHAP.IV.

Of the Adjmmits belonging t6 Muficel

Notes.

- R their Number,Names, Tunes,and Time,
thefe feven things. A Tye,a Repeat,a Paufe,

_ 2 Direit, a Clofe,-with fingle 'an'(fa donble
Bars, and feveral Moods,

- 2v ATycis a Seni-circle, whofe two ends
‘point to the two Nates conjoyned, as whea
two Minums, or one Minumand a Crotchet

\ are tyed together; as alfo, when two or

“'more Notes are to be Sung to. one Syllable,
or two Notesor more to be.-plaid with one
drawing of the Bow on the P7ol or Violin.

3.The middle andggincipal Note is the Se-
“msbreve s And when allf Note & hishalfaote
in the {fame place are conjoyned forene Syl«
lable, the mark of the half Note, and of the

. Ligature too, is a point f¢t by tie Note, as
“‘“"ﬁ: "= ang it is asaaucly a5 if with the,

—%¥*— Notc his half Nore were expreft,
and conjoyned by Ligature, 4ad prolongeth

‘the found of that Note it follaws, to halfas
- much more ; thus'a Semi-breve, which is of-

“it felf but two Minwms, having a prick after

. it, is made three Minwms, in onecontinued.

Houd, and foin other Notes. - ©
ound, and fo - A

e

Here belong to Notes, thusdefelbéd by
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A Repeat is cither of the fame Notgs
and Ditty together, or of Ditty with other
Neotes, and is marked thus, & and isufedto
. fignifie, that fuch a part of a Song or Leffon
muft be Play’d or Sung over again from that
Noteover whichitis placed. -~
 -§ APaufeisamark of reft or filence ina
Song for the time of fome Note, whereof
it hath itsname. A line defcending from a
fuperiour Rule, and not touching the Rule
‘below, is @ Semibreve Reft: the like line ri-
fing from an inferiour Rule, and not tou-
ching the Rule above, isa Minum Reft ; the
- fame with a crook to the Right hand, isa
Crotchet Relt, and to the left hand, a Que-
#er Relt : Alfo a line reaching from Rale~
toRule, isa Breve Reft, or a Paufe of two
Semibreves ; a line from a Rule to a third
Rule, isa Long paufe,or of four Semibreves,
and two of them together makea Zarge
ufe, or a Reft of Eight Semibreves. '
6. A Direstin theend of a line, theweth
where the Note ftands in the beginning of

the next line, and ismarked ¢hus, —%-F— -

- 7. AClofe is ejther Perfett or Imperfedt ;-
A Perfect Clofe is the end of Song, no-’
ted thus, © or thus, & or with two Bars
thwart all the Rules, or both ways. An -’
Imperfett Clofe, is the‘end of a Strain, ora-
y placein a Song, where al] the. Parts do_

o mect

Rl Y PSS
—————
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- mreet and Clofe before the end, and it is
marked with a fingle Bar. | o

SHEtEEEEEE

$.. The ufual Moods are two, the Impr~

Ject of the more, when all goes i)y‘two,; €X=

. cept the' Minims, which goes by three, as
two Longs 1o a Largetwo Brevesto a Leng,

. tWo Semsbreves to a Breve; three Minumsto .

the Semibreve, witha prick of perfedtion ;
thisMood is thus figned, ¢* and is ofually
called the Triple Time, . .
“The other ufial Moid is the Imperfect of
‘the lefs 5 when all goes by two,as two Lexgs
to a Large, two Breves to a Long, twd Sems-

. brevesto'a Breve, &c. thisis called the Com- .
mon Time, becaufe moft afed, and is marked

;thusﬂ, %

Thus much concerning ﬁngiixg 3 I leave
 fetting to the larger Treatifes of thisfubjelt,

-

. FINIS;
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Tbe FIFTH PART

Y Of ASTRONOMIE.

* ' CHAP. L
Of the General Sub_]e& of Aﬂraname.

{ . -Stronomy, is an Art, by which we
are Taught the Mcafure and Moti-
on of the heavenly Orbs and Stars

. that arein them.

2, The Heavenly Orbs are ex:hcr &rasqory
mthont Stars, as the Primum Muibilc, or
“nesgar, fuch as have Stars in thcm, as thc
eight inferiour Orbs.

3. The Stars are either fixed or movea-
ble : The fixed Sgars are thofe whichalways
Mp the 1ame diftance from one another:
bat thic moveable Stars, otherwife called
.- . ) Plaue:ts,

-

- FRNS SO
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- or Globe, with fuc
“the Stars.in their motions are fuppofed to
_make, or may heip todifcoverupto us, the

- e -
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Planets, are fuch as do not always ‘keep the

- fame diftance. : N
_ 4. All the Stars, as well fixed as moveable

have a double mption; the one occafioned
by the Primum Mabile, from Eaft vo Weft,

_ theother natural or proper to themfelves,

by which they move fiom Weft, to Eaft.
5. Accordirg to this double motion of
the Stars, this Art of Afronomyisdivided in.
to two Parts; the firlt theweth the motion

. of the Primum Mobsle, and how the feveral

Heavenly Orbs are by that carried round .
the World, from to Weft, which is

- called the Diurnal motion of the Stars,

“The fecond part of Afronemy, feweth
the Periedical motian of the Stars, in which

. the inferiour Orbs, according to their own

proper ard natural motion, do move from

. Weftto Eaft.

6. Far the bctt'er,undcrﬁandi'n'g,ofthefé :

- {feveral motions, the Primum Mobile, ox -

tenth Orb,is uﬁmllyhxeprefented by aSphere
Jines drawn about it as

quantity of their motions, and fhew the
;‘ime of their Rilings and Settings, and fuch
ke, ) : it

9. This Sphere or Globe, is a round bo-

‘?J’ containing one Superficies, - in the mid-
- dle

whereof there is a, Point, from whence

“all Right Lines drawn to the Superficies ace -
 Lines draw i

egual, T2 8
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- 8. Inthe Sphere or Globe, theére are ten
imaginary Lines or Circles, of which fix
ate great, and four aré fmall, ;
.~ 9« Thegreat Circles are thefe which di-
wide the. Sphere or Globe into two equal
Hemifpheres, and fucharethe Horizon, o £-
guinoitial, Zodsack: and thetwo Cols es ; the
Iwo firft of whichare called exrernaf and mu-
sable, the other internal and smmmtable, -
" 10. - The LefferCircles; are thofc which
divide the Sphere or Globe, into two une-
ual Hemifpheres, whereofone is more, and -
ale other lefs than the half of the Sphere
or Globe ; fucharethe two Tropicks of Can-
_eer and Capricorn, and the Arrick and Au-
tartick Circles, all which are reprefented in
Fig. 9. N
: 11. The Horizen, which is alfo called
the Finitor, is a Circle, which divideth thie
. vifible part ofthe Heavens from the not vi-
_fible; that is, the lower Hemifphere from -
‘the upper, - as the line 4 B oné of whofe
‘Poles isin the Point dite@ily over our heads,
and is called the Zenith, the other Diame-
trically oppofite, called the Nadir, and no--
‘ted with the Letters Z. N, '
- 13, The Horizom, is either Senfible or Ra-
tional, o T _ '
v3. That is called - the Senfible Horizon,
‘whiclrbounds our fight, and feemeth to di-
"vide the Heavens into two equal Hemif:

phetes, - |

e et eteibes o
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- 14, And that is called the Rassional or /n-
 telligable Horizon, whichdoth indeed bife® -
the Heavens; and this is. Right, when it
_ pafeth throngh the Poles of-the World ; or,
-Qblique, when one of the Poles is fome-
. what elevated, and the other deprefled ;
or Parallel, when one Pole isin the Verti-
<cal Point or Zerith, for thenthe Horizonis,
Parallel tothecEquator ; it otherwife makes:
therewith either Right or Oblique Angles, ~°
_-15. Hence there is a threefold pofition of
Sphere. 1. A Right, where the Horizon =
isRight s that is, where the e£Bguaror paf-
! _ feth throughthe Zenith and Nadir, 2. 0b-
ligue, when the Horizen is Oblique ; thaz
- is, whenone Poleis fomewhat elevatedand -
_the other deprefled. 3. Parallel, when one -
- of the Poles of the worldisin the Zenith. -~ -
. 16. In 8 Right Sphere, all the Stars do
Rife and-Set, but in an Oblique Spkere, fome
are hid from our fight, andfomeare always
above the Horizon. . = =~ -~
. 17. TheMeridian is a great Circle, pe-
culiarand proper to every place, anddrawn .
. through the Pertical point andthe Poles of the
Woerld, to which.when the Sun comesin his - - ¢
Diurnal'motion, in the PDay-time he maks
eth the Mid-day, and inthe Night time,he
maketh Midntight. There may teas many
Meridians as theve are Fertical peints, but
upcn the Globe they are ufually drawn thro’
. -every tenthor fifteenth Megree of the £~
quatar. . - CHAP-

N
.-
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.CHAP. IL-

Qf the Tnternal and Tmmutable greds .
Circles. -

l Itherto of the two External and Muta-

ble Circles, the Horizon and Merids-
argll Leome now to ghe Internal and Immu-
tahle. Lo o
2. The ft Interpal anddinmutable Cir-
. e is called the efquator,:or Equinamb
Circle, which divideth tho/whole Sphereor.
Globe into two equal parts between thé
Polcs,to which when the Sun cometh, which
istwice in the Year, thedaysand nightsare
- cqual in all places bu. in a Parallel sphere: -
tsis Circleds noted with the letters £ F, -

3. This Circle is alfo the meafure of -
Time ; for ssoft as 15 Degrees of this ‘Cjr-
cle do afcend above tle Horizon, fo many
hours are compleated in its goinground.

4- The fecond Immatable.Circle is called
the Zsdiak, whichisa great Oblique broad
Circle, under which the Plancts do always
move ; the Peles of this. Circle are diftant
- frym the Poles of tl.e world 23 Degices, 31

-Minutes, and 30 Seconds, or 23.53 Cen-
- tefms. ‘ ‘ o
. 5. This Circle doih differ .from other
Civcles in the Heavens, in that other Circlés -

- 1o {pak - praperly, -have  Longitude' of

‘ - o> Length,

e ) R
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Leéngth, but no Breadth, wherezas thig Cir-

 cle is allowed to have bath.

6. In refpedt of Lengitede, this Circle is

- divided as other Circles commonly are into
" 360 Degrees, but more peculiarly into 12

patts, conftituting, asit were, the 12 Paris
or.Months efithe Year, or 12 Conftellati-
ons of Stars, called Signs, each Sign I2ing
fubdivided into 30Degrecs or Parts,  The

- Names and Characters afthefe.1 2 Conftei-

lations, or Signs, are asfolloweth. _4-

~ries y Tanrow =, Gemini 1wy Cuncer o,

LeoS\, Virgonp, Libra v, Seorpio m,Sagit-

‘tarius T, Capricorrus Ng, Aquarirs g, vif-

cesy. - , -
7. The Zodiack, in refpeét of Latitude,

" isdivided into 16 Degrees, that is, into 8

Degrees North-ward, and 8 Degrees South-
ward, becaufe ail the Planets, except the
Sun, do.in their Motions vary from the
middle Line, fometimes oneway, and fome-
times another; to the quantity of 8 Des
grees ; and the middle Line in which the

. Sun moves, is the Ecliprick, Line, becaufe

‘when the Sun and Moonare in Conjunction,
the Surris Eclipfed, but when they are in

" Oppdfition, the Moon is Eclipfed. |

8. Of thefe 12 Signs, 4arc called Gardi-

" nals, viz. Aries and Libra,.in_which do
" happen the Vernal and the Autumnal o£-

quinoltials 5 Cancer and Caprisorn, in which

- do happen the Symmer and the Wint:r Sol-

ftices. - W2 9.. Again
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9. Again thefe Signs are diftinguifhed in-
* to Northern and Southern ; the Northern.
. figns arethofe which decline from the E-
- quater towards the North Pole, as =y, ¥,
T, B, &, wr; AndtheSouthers fignsare
, thofe which decline from the Zquator tos
wards the South Pole, as 2 ;m, 2, v s, X.-
10. All other Conftellations of fixed ftars
_arcreferredtofome one or other of the 12
figrs, whether they bethe2: Northern con- -
ftellations, called Urfa Minor, Urfa Major,
Draco, Cephens, Ar&oplzylax, Coroha Borealss,
Engonafus, Lyra, Avis, Caffiopeia; Perfins, -
cnigchus,Serpent arins,Serpens,Sagitta, Aqui-
la,Delphinns,Equifc&io, Pegafus, Ardromeda, *
Triangslus. Or whetherthey bethe 1§ Sou-
thern conftellations,called Ceras, Orion,Eri-
danus, Lupus,Canis Major,Frocyon,Argo, Fy-
driy Crater, Corvus, Centanrus, Fera, Ara, -
Korona Auftr. Pifces Auftrs.
"~ 11. Thetwo other great Circles called
the Colures, are thetwo Circles which pafs
through the Poles of the World, and the -
four Cardinal points in the Zodiack, =~
12, That circle which pafeth thro® thePoles
of the world, and the two Solftitial points in
the Zodiack,which are the beginningsof &
and V7, and is called the Solftitial Colure. =~
13. That Circle, which pafleth through -
the poles of the world and thetwo Zquino-
¢tial points,or firftentranceinto’y and =, is
- cillud the efiquinettial Celure, and in Fig. 9.
teprefented by theline D.Co 14, The

AU T
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" - 14. TheLefler Circles of the Sphere are
- the two Ttopicks of &-and vy with the Ar-

tick and Antartick Circles. -~
. 15. The Tropick of % is-a Circle joyned to
. the Zodiack in the beginning of &, and i de-
. feribed by the Suns Diurnal Motion,when he
" jsin theSummers Solftitial point, and is di-
_ {tant from the Zquinoftial tewards the
North Pole 23 deg. 31’ 30" ér in Decimal
Numbers, 23 deg. 5. 2. to which when the
San cometh, he caufeth the longeft day and -
~ fhorteft night te all Northern ; thethorteft .
_ dayand longeft night to all Southern Inha-
. bitants-; and is noted withG . -
- 16. The Tropick of vp, isa Circle joyned
. to theZodiack in the beginning of v»,and de-
fcribed by the Suns Dinrnal Motion, beirg
" inthe winters Solftitial point, and is diftant
from the ZEquino&ial towards the South.
- Pole, 23 deg. 31’ 30", or in Decimal. Num-
- bers, 23 deg. 5.2 parts,to which, when the-
Sun cometh, he makeththe longeft day and
- fhorteft night, to all Southern ; thefhorteft
day and longeft night to all Northern Inha-

_ bitants, and is noted with Hv>. . -

- Thefe two Circles are called of the

" Greeks Teomnoi, & converrendo,becaufe when
the Sun toucheth any of the Circles, he isat
his greateft diftance from the Equator, and

- returneth thither again. ' ,
19.. The Areick_Cirele, is diftant from
the North Pole of the world, as’ mucht::
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. the Tropick of % is difart from the Equi-

- noétial, and is noted with X L.
© The Antarcick C iile is diftant from the
. South Pole as much as the Troick. of v is di-
ftant from the Bquator, & is noted witho A7,

18, By the Interfe@tion of any three of
the greateft Circles of a Sphere is made a .

Spherscal Triargle.

19. A Spherical Triangle, -is ei?hci‘ Right |

- Angled or Oblique. - :
20. A Right Angled Spherical T, riangle,
kath one Right Angle at the leaft.
21. An Oblsgue Angled Spherical 1yingle.is
cither Acute or Obtufe. e
22. An Acute Angled Spherical Triangle,
- hath all its Angles Acute. ~ -
23:AR Obtufe AngledSpherical Triangle,hath

©oall his Angles eitherOdtufeor mixe that is one ;
Angle atthe leaft Obeufe,and the other Acure,

24- In Spherical Triangles, there are 28
- Varieties or Cafes, 16 in Rectangular, and 12

. n Oblique Angular, whereof all the-Re&in- .
. - ¥larand 100f the Ob/i?uc Angular, maybe -

refolved by one Catho ick, and Univerfal

lfro‘poﬁtion 3 for the underftanding where~ - '
of, {0

me things muft be premifed, .
1. ThatinaRighe anglid Spherical Triangle,
the Hypotennfe and both the Acute Arglesare
fuppofed to be noted with theirComplements.

2.That the Right Angle is not reckoned a- -

mongft the Circular parts,and therefore one
of the other five will be alwaysa middle

part, and the other four extreams Comjunst * -

or Dis:+ 7. o - The
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- ;_- The»Pro;;oﬁ;ion ist}:isﬁ - B
A Reitangle made of the Sine of rhe middle

Pars & Radins g equal tothe Reltaygle made of -

the Tangents of the Extreams Conjuictor of the
Cofins of the Extreams Disjanct; Therefore,

When two things «re giveny and a third ves -

quired, you muft firft find out the middle part,
_and where the other Torms be Extreams Cone
- jurct or Disjunct. s if the things given and in-
- quired lie together, . the aniddle ss the midile

part, but if rhey be di.’y‘ﬁned, that which (fan-.
> deth by ie felf 35 the middlepare. -
. Note alfo, that whin a° Complement in the
. Propofition doth chance to concur with a Com-

plement in the Circnlar Part s, you muft take the

Siucit [elf, or the Tangent it [elf, becanfe s of
the ¢S ==S. and ctof thect—=1t. .

. 25. Thele things being underftood, ‘the
~ Analogies tobeufed inevery of the 16 Cafes -
of a Rightangled Triangle, will from this

_ ‘Propofition be as followeth, =~ :

.. | Baral Q. I ;Amlogia. v
1 ‘BS {AB lRadco:.A::ch,}AB..‘

.2 l‘;‘B'BC l cot A, Rad: s AVB_.rIB’C.‘ﬂ'

. | AB| AB:Rd ct A
s |fe] 4 |rpc s aBiRdadt
- . 4. AB
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AAB | AcC ltAB-ﬁA::Rd.énAC.

4

§ jg ] 4 | Rc’u.Ac.-;;,zB.‘c;A.i
6 |4 |42 ca:AC‘.Rad::c:A.},Azs.j
.7;  CA _AC‘ Rad.ctc::nA.aAC’."
3.'Adc C 4::4‘4.“.4;6’::@:.6. R
’9 A;” B"C" I’{qd.sd::sbdc.ss'fC.“i
o BJ‘?C AC rS’A.sBC::Rad.};'.
11 fgi A lSAC'.:IG::RAJ‘s\J.‘:
13 AAB c |Réd.sA;:c:ﬁB.'c;€.‘-..
13 ACB A fc:A'B.e‘;'C -‘fkdé‘S‘;fé
14 fé f;}B l;A.c:(f::Réé’.lc:AB..v
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1; ; 'AC' do:AB' c3BC. c:AC'. ’
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_26. In Obltque mfgled Sphermzl Tr;ang!ef :
Athcreare, as hath'been faid, 12 Cafes, 10
- whereof may berefolved by the Catholick
~ Propofition, lfcheSphcncal Triangle pro-

pounded be firft converted into two Righy,
which may be done by this General Rule. -

cs A B. cs AC_'::Rad.c:BC. .

Fromthe endof 4 f ide given, lmng 4d]acmr
- $o an Angle gwcn, les full the Perpcndicular.,

yﬁe of the . feveral Vanet;cs here,
. Ollovvet

AcC{ Rad SCD s D, sBC‘
JC.D Av.
l.DI ]-G_AC‘.-qu:::BC.;A.
\lzc_g o : o
1 Al AC :A.sD::sC'~D'.s,AC.~'
p|-
AC cotCD R l:sD tBD
»3.-!CD AD cos BR.ecsCD::R. csI{C.

D| fR cs BCuos AC .cs A B,
. LlBD4-A4B=A4D 1 Tri
1 \BD——AE-—AD 2 Tri.

- ' ‘\X\“-,. . 4
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ctD.Rad::¢sCD.ct BCD,
¢ CD.csBCD::R.tBC.
R.tBC:ct AC .cs AC B,
BCD-}-ACB—=ACD.1.Tri,.
BCD—ACB= ACD.2.Tri.

e A.Ri:cs AC.ct ACB. .
sACB.cs CAB:1R.csBC.
¢sBC.R::¢s BDC .¢cs BCD,
ACB}-BED=ACD. 1. Tri.
BCD— ACB=ACD.2.Tri.

ct.AG .R::csD AC,t AB.
¢.DAG.RAB::R.tBC.

1 Q’R.tBC::ctADC.:'B.D. -

AB4-BD=AD. 1. Tri

7s

¢t.C AB.R:¢5s AC.ct ACB.
ACD— ACB—=BCD.1.Trk
ACD--ACB=BCD.2.Tri,
sAC B .csC AB::R.csBC.
R.csBC::sBC D.csCDB.

A
¢ |Db¢C
A€

letC AB.R::¢cs AC. ct ACB,

ACD-ACB=B€ED, 1. Tri.
ACP-ACB=BCD. 2, Tri.
¢t AC .cs ACBu R .t B¢

e

( | lr BC.Rad.::¢cs B” D ~tDC,

-
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14D ¢t AC.RiicsC AD.t AB.
9. lAC|D €l AD, . AB—BD.). Tri.
- Al AD-{-AB=BD, 2.Tri.
, ~ les AB.cs AC::R.cs BC.
| |R.csBCuesBD.csDC.

AC

l - |t AD.R::csC AD,tAE.
101 4Dl C { AE_ AC=CFin1.Tri.
' Al AE4-AC=CF 2.Tri.

ctCAD.sAE . R.t DF,
tDF. R rsCF.ct PCF.

g ;:AC’:::CD « Rad. fquare.

11.] A $:2-AC355z2— cD

Q st C
Thc Twelfth, is but the Converfe of the
laft taking the Angles for Sides, and the -

. Sides for Angles 3 fo fhall the Angle found,
be the Slde inquired.

CHAP. III.

~

"of the Afeenfions and Deféenfions qf tlve
Parts of the Zodidck.

Itherto we have fpoken of the general
Principles of Afronomy, from whence
“the motion of the Primum Mabile is explai-
ned ; come we now to thefe affeitions
which propetly belong to the motion there-
of,and theft are theAf nﬁon andDefcenr%rtg
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of the Parts of the Zodiack; or Aftronomi-
cal Rifigg and Setting. - : _

i.,.Aﬁ\rommiul Rifing and Setting, is the
Elevation of the partsof the Zodiack or E-
cliptick above the Horizon, and Deprefled’
under it, compared tothe Afcenfion and de-
fcenfion cf the parts of the fEquator ; and -
this comparifon is in reference to-diverfe,
Elevations of the Pcles. o

3, But this Aftronomical Rifing: and Set-
ting, takes his Denomination from the
_ parts of the Zodiack ; which are above the

Horizon or beneath it, and ‘are meafured

with refpe& unto the Equator; - for Aftro-

pomeré do not refer the ZEquater to the:
Zodiack, but.the Zodiack -to the Aquator,

for it is Zodiack, and not :the Zquator
which ftands in need of meafuring. . -
~ 4. And an Arch of the Ecliptick or Zodi-

“ack, is to be underftood two manner of
ways ; namely, Continued ot Difcreet 5 A
Continued Arch, is when it is treckoned in .

~ the Zquator ina Continued Series, from .

- the beginning of Ar:es, and fo forward into

. the confequent Signs. N
_§5." A sfereer Argh,is fo called, becaufe
it is not reckoned from the firft Degree of

- Aries, but from any other point; as.from

. the fourteenth of Gemini, to tk: fourteenth
of Tanrss, , _ S

6. Any part of the Zodiack is then faidto
‘Afcend Right, whenagreater part of the .

: o " Equator ..
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~ the Equator than of the Zodiack is bereath
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| ZEquator rifeth above the Hosizon than of

the Zodiack. And that is faidwo bea grea.
tew Arch of the Zquator,which is more thag

goDegrees, T ‘
=, Any Xart of the Zodiack is then fa:d
Right, when a-greater part of

the Horizon. x o
8. Any part of the Zodiack therefore ia-
faid to Afcend Obliquely, when a lefs parc

- of theZEquater than of the Zediack doth Af~

cend; as alfo, to Defcend Obliquely, when
lefs of the Aquator than of the Zodiack is
below theHorizon, TR

- 9. - Afcenfiom, is either Right or Oblique.

. 10, Right Afcenfion or Dufcemfron, is that
which is in a RightSphere. .

- 11, Ina Right Sphere,the four Quedrants
of the Zodiack beginning from the Zquino-
&tiak and Solftitial Peints,do eqrally Afcend

- and Defcend, fo that in thefe whole Qua~

drants, as many Degrees of the Equator as
of the Zodiaek do Afvend:; but the interme-.
diate parts of thefe Quadrants in the Zedi~
ack do vary, and ha¥e not equal Afcenfior

- and Defeenfion with the parts of the Zqua.

tor. o : .
-12, Thof¢ Signs tkat are. equally diftant
from agy of thefe Points,have alfo equal Af
cenfion, as Gemini and Cancer, Andthe Af
cenfion of aSign is always equal to the Def-
cenfion of the fame. o . ’m

AL
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13. In a Right Sphere therefore, four
signs only do rife Right, all the reft dorife
Obliquely. . RN

14. In an Oblique Sphere,the two halves
thatbegin-at the two ZEquino¢tial Points,
do rife together, but the parts of thofe
halvesdo rife Obliquely. And thofe Signs
that rife Rightly,do Defcend Obliquely,and -
the contrary. - ‘ -

15. The Afcenfion of eppofite Signs iman’

" Obligue Sphere, taken together, are equal

. to the Aicenfion of the fame ia 2 Right
Sphere. And thofe figns that are equally di-.
ftant from either of the ZEquinogtial Points,
have equal Afcenfions, becaufe they equally
Decline from the Ec}imtor. o

16. Beldesthe Aftronomical Rifing acd
fetting of the ftars, or their rifing and fet-
ting, in refpect of the Horizon and /Equa-
tor, there are other affetionsofthe ftarsto
be confidered, namely, thofe which they
have inrefpeft of thefun, . -

_17.In refpeét of the Celeftial Circles,that
isin refpect of the Zodiack, Zquator, and

. Horizon, there is a fourfold affeCtion of the
ftars, 1. Longitude, 2. Of Altitude, 3. Of .
Latitude, 4. Of Declination, S

18. The Longitude of aftar is his diftance

fromthe firft Degree or Point of Aries, ac-
_ counting from Weft to Eaft, '
. 19. The Alritude of a ftar is to be confide- .
ped generally or fpecially. Generally con-
S L " fidered

L
~




T e e e e s e v e e e vy e s

: “qbe Englith Acabemtp. . = 113
fidered, the Altitude of a far is the height
thereof above the Circle of the Horizon.

20. Specially confidered, the Elevation of
the Pole ftar above the Horizon, is called
the Altitude. .« ‘

21. The Latitnde of aftar ishis Diftance

“from theEcliptick,that is from the verymid-.
“dle of the Zodiack towardseither Pole, whe«
- ther North or*South. B

22. The Declination of a far,is his Di-

ftance from the ZEquater,and as he declines

‘from thence either Northward or South-
ward, fois his Declination nominated ei-

ther North or South, ,
23. Thus much of thefe affe&ions of the

fars, which they have in refpect of the Ce> -

‘Teftial Circles; come we now to thofe which
they have inreipect ofthe fun; ufually cal-
led the Poctical yifingand fetting ; and this
..is threefold, Thefirft of thefe in Lati, is
called Ortms Matusinns five Cofmicus, The
Morning or Cofmical Rifing. The fecond,
Vifpertinns five Achromicus, The Evening or
" Achronical ; and the 1aft, Heliacusvel Sola-
* 7%, Heliacal or Solary.
- 24.*The Cofmical or Morning: Rifing of
a ftar, is whenit Rifeth above the Horizon,
together with the fun, And the Cofmical
.or Mofning fetting ofa fRar is, when it fet-
tethat the oppofite part of Heaven; whea
‘the fun rifeth. : o L
25. The Achronical or Evening Rifing 0: ,
. Y2
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a Star, is when it Rifeth on the oppofite |

part, when the Sun fetteth; And the Achro-
nical Evening fetting of a Star, is when it
ferteth at the fame time with the Sun. .
26. The Heliacal Rifing of a Star, which
you may properly call the Emerfion of it, is
when 4 Star that was hid by the Sun beams,
beginseth to recover it felf out, and to ap-

year, And folikewnife, the fetting of fucha -

fiar, which may be alfo called the Qccultati-
on of the fame, is when'the Sun by his own
-proper motion overtaketh any ftar, and by
the brightnefs of his beams doth make it
invifible unto us. -

- And thus having briefly fhewed the chief
affections of ihe Primum Mobile ; how the
quantity of t hefe affeCtions may be compu-
techby the Doétrine of Spherical Triangles,
fhall be declarcd in the Proplems following.

Prsblem 1.

T find rhe Surs Gr}a:e]l Diclination and
the Poles Elevation, '

InFig.9. .4 Z, B N reprefents-the Meri-

~ dian, E F the Zquinoctial, A R the Zod:ack,

P the NorthPole; O,the South; A B, the
-Horizon ; Z, the Zenith;, N, the Nadir ;
&8 C, aParaliel ; of the Sups Diurnal Moti-
on at A/, or the Suns greateft Declination
“from the ZEquator towards the North Pole;

RO,
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R Q, a Parallel of the Sans greateft Declina-
" tionfrom the ZEqpator towards the South
Pole. From whence it is apparent, that
from Ato H, is the Suns greatelt Meridian
~ Altitude, from A to @, his leaft ; if there- -
fore you dedut 4 .Q, the leaft Meridian Al--
‘titndey from A4 H, the greateft, the Differ-
_ence willbe # Q, the Suns greateft Declina-
tion onboth fides the Z£quator ; and becaufe
tte Angles ED A, and F D R, are equal,
thereforethe Sums greateft 'Declination to-
wards the South Pole isequal to his greateft
DPeclinationtowards the. North, and confe-
quently; half the Diftance of the Tropicks ;
. thatis, E Q, or E H, is the quantity of the
-Suns greateft Declination ; ard then if you
“dedust the 'Suns greateft Declination, or the
. Arch # E, from the Suns greateft Meridian-
.Altitude, or the Arch A #, the Difference
~will be A4 E, the height of the Bquator a-
bove the Horizon, the Complement whereof
te a Quadrart,is the Arch 40 equal toB P,
the height of the Pole.

- Example,

Altitude, taken Fune the Ele-
- -venth at Londws, ——meees
The Sunsleaft Meridian Al- 149 4', 67

titude December the tenth — .
. Y3 - . Their

TheSunsgreateft Meridian?
61.99167
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Their Differenceis the diftance
of the Trepicks. }4-7-°§°°°
Halfthatisthe Suns greateft)
_Declination whofe difference i 23.5200

.. from the Suns leaft Meridian Al-
. titude, is— - '
. TheElevation of the Equat’org '

"and the Complement thercof to, 38.4.6667 .
- 90is the Elevation of the Pole--- ) §1.53333

Prolvlaﬁ 1L

The Suns greateft Declinationbeing given, to
find kis Declination iri any point of the Ecliptick,

In Fig.9.In the Right Angled Spherical
Friangle G L D,we have given the fun$grea: -
. teft Declination G D L,and the funsdiftance

from the next Zquinoctial point L D, tofind
the prefent Declination G L, for which the
- Proportionis Rad.sLD =3 D.sGL.

Problem 111,

- The funs greateft declination and bis dift ancs

fromthe mext EquinoEtial point given, to_find
bss. Right Afcenfion. o L

In Fig. ¢, In the Right Spherical Triangle

G D L, we haveii]ven as before the Angle,

G D L, and the Hypoteanfe D L, to find

~ . o . thc
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. the funs Right Afcenfion D G ; the Propor-
 tonisRad.+DL::6sD,t DG, :

L Prbtmav.. |
- The Elevation of the Pole, and declination
~ of the fun being given, to find bis Amplitnde,

InFig.9. In the Right Angled fpherical

Triangfe DTV, wehave given the Comple-

" mentof the Poles Elevation or Angle V D T,
and the funs declination ¥ T, to find D T,
the funs Amplitude ; ‘for which the Propor.
tionis; s/ DT.Rad.::s¥ T ,sDT.

Problem V. -

" The Poles Elevation and funs declination’ be-
ing given, to find the afcentisnal difference.

In Fig: 9 In the Right Angled fphesical
‘triangle D 7 T, we have given the Comple-

- ment of: the Poles Elevation,or Angle# DT,
and fans declination 7 7, to find the Afcen-
fional Difference D ; the Proportion is,-
¢V DT.Rad.i:s V1T s DV . »

Problem

T TN
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I Problem V1. |

The right afcesfiony wnd afcenfional diffe-
vence being given, to ﬁmj the Qbliqne afcenfion

and declination, _ o
In Fig. 9. GV, reprefents the tight Af-
cedifion; D ¥, the Aicenfional difference ;
G D, the Oblique Afcenfion, whick ig found
by deduting the Afcenfionaldifference D7,
fromthe Ri%l;c Afcenfion G /5 for if the

Addthe Afenfionaldifitoy” QAR
or from the rightAﬁ:en.§ Obl
sub.S and it will give. | Defe.
. If the Declination be South, .
SuB..z;ThcAkehﬁonaldiﬁ'.tb .. Aften,
or froeathe rightAfcen. »Obl & :
Defte..

Add it will give
c FProblem VII.

To find the tiwe of theSuns xifing ard [grd;'.;g" '
withthe Length of the day and Nizht.

Firft find the Afcenfional difference, as
hath been fhewed in the fifth Problem ;
~which, when the Sun is in .the Northern

figas, -



_ Arch of the Right {phere, which is go, but

is to befubtracted from the fame, if he be.in
- the fouthern figns, and the fumor difference
will be the femi-diurnal Arch, which dou-
. bled,is the day Arch, whofe Complement to

24, is the night Arch, which Bifected, is the .

- time of the funs rifing,

Problem 'VIII.' ;

The Poles Elevation, and the [uns Déclixqtiu’.

on ﬁivm, tofindthe time when he wik be dne

Eaft andWeft. -

InFig. 10. Inthe Right Angled fpherical -

Triangle T P Z, we have given P Z, the
Complement of the Poles Elevation,and 77,

‘the Complement of the funs declination, to
find the Angle T P Z,for which the Propor-
tion is, Rad, ¢ PZ 3t TP .esTPZ. -

whofe Complement toa Quadrant 7 P D,
being converted into time,fheweth how much

- itis after fix in the Morning, when the fun
will be due Eaft,and before fix at night,wherr .

he will be due Weft.

)

. A o Problem
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figns, isto be added to the Semi-diurnal

pae——e
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' Problems 1X.

The Poles Elcvasion, witk the Suns Alritude
and Declination given, to find the Suns
Azimnth. ’

- InFig, yo. Inthe Oblique Angled fpheri-
cal Triangle S P Z, wehave given S P the
Complement of the funs declination, P Z
the Complement of the Poles Elevation, and-
S Z the Complement of the funs Altitude,to.
find the Angle S Z P,the funs Azimmth from
the North ; for which by the-eleventh cafe:
«f Oblique Angled fpherical Triangles, the
Propertionis; Asthe Reftangle ofthe fines
of S Z,and Z P,is to the fquare of Radius,fo.
the Kectangle made of fines of the differen-

-~ ¢es.of thof: containing fidesand half fum of

- thiee fides given, to the Square of the fine of

- the half angle inquired. o .

——

CHAP. 1v.

Of the Secundary or Periadieal Motion -
- of the Stars. ~
~H3ving dore with the firlt part of A/fro- -
- Rnamy,the motion of the Primum Mobile, .
acd the affettions of the ftars, occafioned by
‘thaz mation ; we are ngw to fpeak of their-
‘ . own.

b - At = o e o
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~own Proper or Periodical motion, i which

_cantrary to the motion of the Primmm Ado.

" bile, they are carried from Welft to Eaft.’

2. This motion of the fixed ftars is very ~
flaw; for they alter their places but littlein

. many Years, but are not immoveable asfome

thought ;. the quantity of their annual moti-

on, accordmg ta- Tycho Rrake is §o feconds,
and 37 thirds of a degree, and others. fince
him do conceive that 50 feconds only is the
quantity oftheir annual mation, that is moft
agreeable ynto trathand obfervation.

.~ 3 This motion i the Planets is more

, fmft -and although they never move out of

h the-Z‘odiack.‘, yet they domove fometimesin
one part of Heaven, fometimesin another,
fometimes towards the fouth Pole,fometimes
towards the North, fometimes near one fix-
td ftar, fometimes near another, and fome-

' times nearery fometimes farther from one a-
pother alfo, ‘whereas the fixed ftars do al-
wayskeepthe fame diff ancefrom ene another.

. 4. The Planets do net move in one Orb,
bat every Planet hath a feveral Orb, where-
as the infinite number of fixed ftars do all
move'in one only {phere or Orb.

" . The Names and Charadters of the pla-
nets arethefe

1. &uzm,wheﬁa mark ish, ﬁmfheth lus re-
mhmon in29 Years, 174 Days 4 Hours,

- . Fupicer, whofe mark is v,ﬁmrheth his
leuuon m 11 Years, 317 Days, 1%
Hours: 3. Mo

s g s e,
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3. Mirs, whofe mark is &, finifheth his
Revolution in 1 Vear, 321 .Days, 23
Hours, : R "
- 4. The Earth or Ss», marked thus O,
finifheth his.Courfe in 365 Days, 5 Hoamrs,

, 49 Minutes, 4 feconds, and 21 thirds. -

5 The Moon, marked thus 3, finitheth her
‘Courfe in 27 Days, 7 Hours, 43 Minutes,and
6 feconds, but returneth not inta Conjunétis
on with the Sx», under 29 Days, 12 Hours,
j44 minutes, and 3 feconds. . g
6. Venms, marked thus 2, finitheth her
_sCourfe in 224 Days, 16 Hours, 40" and 30",

n. Mercury, marked thus- v, finifheth his .
Courfe in 87 Days, 23 Hoursyoo’and 15" -
6. The Civil Year, though-itdothnotex.
adtly agree,yet hath it fome proportion with
the Motions of the fun and Moon in .cvery
Nation ; Romuinsthe Founder of Rome, ap-
ointed the year at firft to confift of 10
oons,or- Months,and called the ficft Aarch, -
2. Aprily 3. May, 4. June, the reft Ouin-
tslig, Sextilss, September, Ottober, November,
December, becaufe they were g, 6, 7,8, 95
-and 10 Monthsdiftant from AMurch. . o
After whom, Numa Pompilins added two
Months more, and. called them Yankary and
February, and appointed each Month to con- °
tain 29 and 30 Days, whereby the Year did
confift of 354 Days, in which time the Moon
returneth into Conjuntion with the Sun,
and this is the quantity of the.Yeavin Turky
: - A .o At

S IR, MEGT A T —
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at this day ; only in every third Year,thoy
reckon 355 days, The Perfians and oBgyprs-
-ans doalfo count 12 Moons or Montls to
‘their Year, but their Months are proportis
oned to the time of the Suns continnmarce in
every of the 12 figns: In their Year: there
fore, which is folar, there are. always 365
days, that fs, 11 days more¢ than the Lunan
Year. - ..
- And the Pulian Year,which is theaccompt
of all Chriftindom, doth differ from the o-
_ ther only in this, that by reafon of the funs
excefs in miotion above 365 days, which.is
about § Hours, 49 Minutes;it hatha day in»
tercalated bince in four Years; and by reafon -
ef this Intercalation, it i$ more ‘agreeable
with the motion of the Son, theformer dif
~ fering from the Numan Year, vy days and6 .
Honrs, the which 1 v days,: disu Cefar di
ftributed amongft - the; Months, 'and: the
- month Quintilss; was by hinrcalled Fuly, ac~
cordingto his own name ; and Augufius Ce-
.far called the Monih Sewtils; by the namz
‘of Mugaft, and alteredthe Pofiticn: of days
“#n each month.to thatwhich we now ufe,” in
‘which thiere are g2 Weeks) and 'one odd day,
‘and this one day fuperndaterarfymakethin
alteration in all the reft, fo that the-days of
. the Week, which nfed to be-afligned by the
“Letters of the Alphabet, fall not alike in fe-
veral Years; but Suna.y this Year, muft fall
oyt uposl the next; ears Monday,&fo forward,
“(x Y Aa C-tdl

A}
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feven years 5 and becaufe the fix odd Hours -

do make aday in four years, every feurth

year hath aday added to its accompt, and. -

fuch a year doth confift of 366 days, which

- dotheaccafion the Sunday letter . ftiil to. alter

¢l four timmes 7, that is, 28 Years be gone,
abeat. . : This Revolutiqn s called the Cycle
of the Sur, . taking name from ©; Sxrday,
theLetter whereof it dothappoint for every
year, as by the Table may be feen. ]
.- Tofind whichof 28 the prefent is, add's
to thie Year of Our Lord; becayfe this Cir-
cle was fo far gone about gtthat the time of
ChrsfP's birtk, divide thewhole by 28, whag -
remains, is the prefert year ; i nothing ve-
raim, the Cysle is out, and that year you
maftcall thedaft,or28. .- . ..~
" ThisItercalation of aday. placed imFe-
druary,doth cecafiontig letter £ 3@be tavice
epeated in thelatter end of thatMonthiviz.
vpon the 24 and 25 days, and in fych a
-year St. Matthias dav isto beobferved ypon
the 25 cf that month, and the¢ very next

. & unday dcth change-and alter his letter;from
which Leaping or Changing,:.fach a jcar-is
«called the -Leap: Fear, and theNuymber. of

_ ;l)a);;g cach Month is well exprefled in thefe

;s Dnftichs. . CoL S .

-
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Thirty Days bath September,

‘April, June, 47d November ; .
Febrnaty bath Twenty Eight alove,
Al the reft hath Thirty and One: -
——But when of Leap Year cometh the time,
Then Days hath Febroary Twenty <+ Nire.

- That this Accompt is fomewhat toolong, .

“isacknowledged and confeflid by the moft .
skilfal AfFronomers; as for the Number of
days in a year, the Emperours Mathemati-
cians were in theright, for it iscertain, no
Year can confift-of more thdn 365 days, but
for the odd Hours," it is ascertain that they
cannot be fewer thanfive,nor fo manyas fix,
fo that the doubt isupon the minutes, fixty
whereof goeth tothe making of an Hour;a
fmall matcer one would think,and hbw great
in the recefs and confequence we fhall fee.

- Juliss Cefar alotted 365 days, 6 hours,to
his Revolution ; -but the Sun goethaboutin

lefs time, that is, (according to the moft

exalt accompt,) in 365 days, 5 hours, 49
"Minutes, and a little more; fo that the Em4
perours year muft of necefity breed a diffed
"rencein fo many Minutes every year,’ be-
twixtthe yeaf which the Sun it 1{1}/ defcribes
-in the Zodiack, and that which is reckoned
upon in the Calender, which though for 2
year or twomay pafs infenfibly, yet in-the
“fpace of 134 years it will rifeto awholedait
: Aa2 ' that

. o .
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‘that is, the beginning of the year in the
. Calender muft be fet one day back.
. As for Example. '
" Let the Year begin in the Vernal Equis
nox, or Spring, in-the Emperours time,
that fell out to be the 24t of March, but
no this year it fell out the 10tb of March, -
13 days backward and fomewhat more ; and
fof itBe let alone, will go backto the firft
- of March, and firft of February, till Eafter
. ‘cgrnle to be on Chriftmas day, and fo infi-
hitely. L o
_ To reform thisdifferer.ce in the accompt, -
fome of the latter Roman Bifhops earneftly
endeavoured, and the thing was byought to
that perfection it now ftandeth, (fo much .
asitis,) by Gregory the Thirteenth, in the
year 1582, his Mathematicians, (whereof
. Lyliws wus the chief) advifed him thus : That
- eonfidering there had been in agitation in
she CBuncil of Nice, ;fomewhat concerned
- in this matter upon the motiog of the Que:
iion abouit the Celebration of Eaffer ; and -
that the Fathersof that Affembly, after due
d:liberation with the Aftronomets of that
time;, bad fixed the Verpal ZEquinox ; st
the 211k of Adarck, and confidering alfo,
that fince that time a difference of 10 whole
dayshad been paft over in the Calender,
that is, that the Vernal Equinox or $pring;
-~ whichbegan upon the 211b of March, had
- Neoyenied fo machasto begin in c‘ngdm
B e days

A
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~ days,’ at the 1oh of the fame, 10 days dif-
~ ference; or thereabout ; they advifed, that
. 10 days fhould be cut off from the Calender,
~ which wasdome; and the 10 daystaken eut
.of Oétober, in the Year 1482, as being the
..Month of that Year in which the Pope was

born, fo that when' they. came to the seb -
- of .the Month,_ they reckoned the tgzk,
eand fo the JEquinox  was- ccme up
to its place again, and happened vpon
. the 21th of March, as at-'the Councii of
Nice. But that Lyliss fhould bring back
" - the beginning of the year to thetimeof the
WNicene Council,and no farther is to be mar-
" velled at 5 he fhould have brought it back
- tothe Emperours owh time, where the mi-
" “ftake was firfb entred; and inftead of 10,
cut off 13 days; howeyer this is the reafon
why thefe tiwo Calenders differ the fpace of -
1o days one from another.. - = - .-
.. Andthus I have given yo# anaccompt of
 the year as it pow ftands with us in Exglemd,
with the reft of the Chriftian World, in
relpeft of the Sun-; fome other particulars
there are with usand them, that do'deptod
upon the motion-of the moon, -for the bettex
. undegftanding of them, I will give you 8
- briefaccompt of her Revolation. . -
" . TheSolar year confifting, as hath been .
faid, of 11 days more than the Lunar year 5
thofe 11 days calitd the Epact, are theré- -
- foreaddedto the Lupar Year, tomadeite- .
- ... Aas qual .
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. qual with the Solar,by theaddition of which °
accefs, in every thrce years there is gotten a
number more than 30,but becaufe the Moon
between changeand change &th never pafs .
30 days, the Epaé cannot exceed that num-
ber, and the time in which the Mooa is fupr
pofed to make her feveral Motiors, and fo -
return to the place where fhe firlt began, is -
acircleor Revolution of 19 years,firft fou:d
out by Metom, an Athenian, wholived about
439 years beforeChrift ghis Cycle is therefore
<alled Cyclus Decennovennalis, and from the .
- Antor Ammus Meronicus, from whofe Arheni-

- ans,the Egyptians may feem to havereceiv'd
it,as theRomuans from them,in letters of Gold, -
“from whence (if not from the more precioug
-ufeof it) it attained to be called,as yet ftillit .

is, the Numerns Auress,or Golden Number :
Jtis made Chriftian, by the Fathers ofthe Vi=
cene Council,as being altogether neceflary to
. the finding out of the Neomenea Pafchalisup-
onwhich the Feaft of Eaffer and all the reft
of the moveable Feafts depend:It felf is found
by addin:}g: Unitetd the yeur “of our'Lord,
and dividing the whole by 1¢,theRemainder
fhall be the Cycle of the Moon,or if Adthinig
. remain, the Cycleis out, thatis, 19. & *
“And the Epat is found by Multiplyingthe
golden Numberby 1 1, and dividing the Pro- -
ductby 3o,whatiremains is the Epaét 5 butto -

favethistrouble pf Calcilation,youhave it fet

down to yourhand inthe table'beférétheCa~
o Che " lender

L e AT e el i ad A AN et N
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lender, the, pfe whereof as of the Golden
Number is to find fhe Change of the Moon,
for the Ancient Philofophers {uppofing the
Moon to make a perfe@ Revoluiion in19 years,
did Calculate the feveral Changings -of the.
Moan that happenedin each Month fer that
time,and placcd the golden numter for each
year, right againit the day of the Month on
which tte Moon changed, that fo having
found the golden number, they might thereby

-prefently know.on what d':av of the momth the
Moon did-change, in any Month;of the year -

- forever, asalfothe time, when the Feaft of

- Eafter was to be obfgrved, according to -the’

- Gardon made at a Genetral Council held ;a¢

NNitce, in the year of our Lord, 322, inwhich

itis commanded that Eaffer thould be Celcbras
téd uponthe next Sunday follawing the fixft Eull

- Moonafterthe Verns}l Zquinox, which then

was upon the 21¢h day of Mareh, and accar-

ding to this rule is thisFeaft obfcrved withus

at tlisday,and not according tothe true Mo-

ition-of the Moon, or precife time of the Ver-

nal] Aquinox,which now isabout the 1oth of

" «Murch; This nfe of the Golden Nuntber is
well exprefled inthefe Diftichs. - - -~

- oIaMarch aftertbe irf C, - 1.2 e

Lok the Prime where e're it be o
¢ . Thethird Sunday afrer Eafter day fhall bey
- 4nd if the Prime on the Sunday be, -

- Then.reckon thas for one of the three,

v -

Y
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To find the New Moons by the Epat, do

" thus, TotheEpact for the year given add the

‘number of the months fromAdarch including

both Months, and the days of that Month

' patt, the Sum of thefe three Numbers fhall

give you theage of the Moon, if they exceed

not 30,if more than 30,caft awag 30,and the
Remainder fhall be the Age as before,

' . Example, - - - .

I would know the Age of the Moon on

the Fifteenth: day- of Angaf, 1672. The

Epactis 11, and the Months from Afarih to

Aagitares, and 15 the day of the Month, -

all which put togéther, do make 32, from
whence take 30, and thererefts 2, the Age
of thé Moon that day. - e

" And to know the day of the Change, do
. this s TotheEpact add all the months frem

-Marchy;and if they joyned 'togdthier; come -

aiot to so,lo0k what they lack of 30, and &
fo many days of the month the moon chan-
geth: 1f-they be above'3a, and the month
youdefire have 31 days, then Subtraét 30 3
. but'if 36 days, thén Suinra& 29, and that

reft take from 30, thenlogk what remaifie, -

and at fo many cays of the month the moon
changcth, by eith¢r of thefe ways the tinme

of thenew.moons may indeed he gueft ar, -

- ‘But not exatly found : How that may be
done, is hew.d in the Iirger Treatifes of
this Subiz¢t 5 this we deem fufficient for our

- ereferts purpof. ' o
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%@Z% SOGBEEIG

THE ENG LI‘SH'

ACADEMY:

The SIXTH- PJR"I'.‘ :

Of RHETORICK. |

CHAP.

rhe Dq‘immn osd Parts o
o RHETORICK. f

HETORICX, :sthcArtor faecl-
ty of; Eloquent and delightful Spea,,
‘In'ﬁe Parts of Rbmmk,are Fives
lnumx, Difpofition, Elocution, Memory,and’
Prmmwm
- In Invention, we are to conﬁder thrcc
things
- 1. Whatwe sre to Invent. . By what

Arguments we may confirm tbc Matter kn-
3. From what Fopicks or gen’:i
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ral Heads thofe Arghments may be raifed.
And ficft, the-thingor matter which we
aretoinvent, isthe fcope and purpofe of
the intended Oration: Thatis, we muft
propoundfome certar Pyopofitiomto which
we mean to direlt our Speech ; ard of thofe
feveral Propofitions which may -be raifed
frem the fubje& propounded, we thopld gill
make choice of that which is moft agreca-
ble to theSeptene gy, . % ©. -
Secondly, When we have re

of fome Ar%xrx;mn:s or probable Reafons, by
which that Propofitiogmay beconfirmed..
Thirdly¥ Weare to confider the feveral
Topicks or common places fram whence
thefe probable Arguments mdy be invented
and raifed, and thefe are of two forts; I#-
trinfeeal m”famﬂt 3 thofe it are

called Jnrrinfigel, which are comprifed in .

the matter which is propounded, and the

Tepicks ox Heads, fromwherce fuch Argu- -

Ticals may.be invented, are thefe following,
1. Definition. 2. Divifpon. 3. WNotation,

4. Cowpugation. . 5. Gewmén- - 6. Species. 7.

© Stmilitnde.  S. Diffimilitude. 9. Cowsrariess

10, Oppofites. 1 1. Comparifon, 12, CaMfes..
13. Effelts. v4. Adpundls. " 15, Anteces
dents. 16, Confequenes.  All other Fopicks,

from whence Intrinfecal or Artificiat Ar%u- .
ments may be raifed, are contained in thefe.
or fhay be derived from them.- - EREE

; : 1. Definition,

e —— = " s

folved upon . |
a Propolition,  we arete-bethink-our felves .
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o gt gy,

& Defimsion, iss § expleining o

- daclaring what a thing is 3 The parts whesiew
- of, according to Logdam«c twe; 1.Fhe
- Gemds; Ok general neme agrecing with she

ﬂﬁngde&mdy and with Several osher things
befides. 2. The differeacs or: panticwar
rame, which dotl “omly agrec with that

whick isdefined: -

"\F#‘EMpk- .

. Manisa Living Creature, endnied with

Bafoa. * 15 which the Gems is living Ereas

. tare ; and this agress. with other Creatuges.

befides Man; the Difference, is sndusdwith -

. Reafep, and this.is proper to Niaa only.

t fach DeBnitions as thefe, ase kidom

: vfed by Oracarsy hatfiich rarher asiare cal«
- led Defcriptions, more properly than Defi-

nitions ; as when a thing is defcribed By its.

" pamts; or'by its effeéks, er by the caufes by

which effects are produced, and fuch like,

A« Divifien, is thediftvibutionof the mat~
ter propounded into its parts ; Thus the
Life of Man may be divided into Infancy,

- Child-hood, Youth, Middle-agg, Old-age.

.3+ Nytasiony Qr Eiyrwiogs the Inter-

‘gf‘?ﬁﬂﬂfa S, ioerk = wai the
- Otigiml. thaveok, es1he Signi (%]
. Sematt 18 o calied froom the conventienof the
.Seniars or Qld Men. AR

Conjngasen, is either when ene woud:

sfla, - geetils 5 -OT
veriens endings ;Casbqhhﬂ:v o

.yt .
TS O
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when feveral words do come from one Pri-
mitive, thus ; be.wrifs/and beansifulnefs, are
both derived from bean:y. ,

§- A Gemus,js that which comprehends fe-
veral things under it 5 which are really dif-
ferent fromoneanother. e

- . ASpecies, is that which may with o-
ther things be referred to one common Ge-
_#us 3 And thus this word A, is a genus, in

refpedt of the feven Liberal Sciences ; as
€rammar ; Rheiorick, &¢. and thefe-Scienees
Grammar, Rbetorick,&c. are the Forms and

Species which are contained under this Genys . -
or generalterm, 42, . R

© 7. Similitnde, is the comparing of two or
more things together, which are in them/elves .
divers, but do agree in fome particular.

oot For Example.

A fordew and glory, are in themfelves ve.
ry different things ; bat yet they agree in
this, that the fbadew ' doth accompany the
body, and glory, wirine, = :

g. Diffimilitude, isthe difagrecing of two -
or more things in fome particolar. ,

9. Centraries, are fuchthings which can-
Bot bothatthe fame time, agree withone &
the fame thing : Thusno man can be faid to
be wife inthat thing in which he is 2 Fool,

. V0. Oppofises, are fuch things as can ne.. .
ver agree together, as wratband fricrdjbip,

1, Comparifon, is the comparing ‘ott;u one -

- - ng
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thing with *nother ; Thi:isp&!ut‘eqm or

Equal Comparifos is, when two -equal
._things are compared together 5 as thus, He
'b?bdcceiwdtkc,'thrﬁn be wik descive me
alfo, : ' o s
Unequal Co fon, is two ways, firft,
when weargue thegreater to the lefs ;.
As God [parednot the Angels toat finned, bow
then fhald Hy fpare Man? 5
- Seeondly, when we argue fromthie lefi o
thepreater ;  As, He will not les exe fin go une
- ym%rd, wuch mare willhe thercfore punifh a
mulsitude of fins. .' o
. 13.'Canfesyare fuck by which any
thing is in any fort pr 3 thereare
. Four forts of Canfes; Efficiam, Marerial,
Formal, and Final.. S
~_ The Efficiemt canfe, is that which meketh 2
\ gh'ing: Thus the Sun eanfeth or maketh the:
av . M

- The Marerialcuufe, i3 that of which «
thiniis made, as Hiowey, of Geld and St
véry XC. - . .
The Formal cenfe, is that by which the
, thingis'what itis, or that by which it is
diftinguifyed from other things; thusa Ship
-and a Timber-houfe dodiffer in the form, or
divers difpofing of th¥parts. * - =
The Final caufe, is thatfor which a thing
ismadez.f’& - . ’ v
. 13 s, are fuch things as are pro-
- pounded by their caufes. 14, Adjurits.

- . e . e
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34 Mdjunds, ave fuch xhnv which a:c

| onaed tothe thm; :r 3‘1 rﬂpg

_Q_tm ? ml! Uit QM&M«&L‘&!

_ _g_modc undo ?
.kat‘h&,%?‘ﬁq?d}ﬂm ’ad

WA wid? wisle Why dand Flow ? wnnd

Quis? Who doth fignifie the quality. of
the Perfon, in which:there muft be confide-
red his Nature, Sex, Age, Nation, Kindred,
and Eftate, in refpe&-of his lody, Mmd,and
Fortune

Quidt Whatei an. !nqmry 4f-
tcnbuaxwuf ing, as whether st be
of impottapce. or not ; ‘whether ueat or -
fmall poble or ignoble, - . .. .

~ Ubi? Where ? denotes the phce .
> Quiibms Auxdliia? VYith sdbat: aid ? noto ’

an inquiry concerning the perfon that j joyns
ed ‘with him inthat ation, ar dthei ln-
ftrumants by which icis effeieds

Cwr ? VVhy ? denotes the final cauf:,mth
whawtmtgor to what end it was dear.

Quamede How fhews the. manner ofdor
mg it ¢ a8 nmely; with ealg ot b ‘bardly,

- Queasrale  Whei.2 ndses the timein which
it was done, and thigesad doth manym
affordgrsatplentyef matter. .

15. Antecedents, are fuch thmgs which: -
bwpredxc tluns oL mm ] as you made

SIRFES It h}%

. L T PR N e
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him t'remblc,' therefore he is fenfible.
- 16. ‘o}ionfczcm:, are fuch things which
do neceflary follow after the thing or matter

_ ashethat is thrut through the heart, mufk

needs die ; thefe are the Intrinfecal or Arti-

- ficial X opicks, from whence Arguments may.
- be raifed onany Theme or matter propouns
- &td in this manner. : ~ '

Every Theme or Propofition doth confift

. ofthree parts ; a Suijcéf, a Predicate, and 3.

- then if you will find out Arguments on-this.

- Copula, ‘ )
.- Thatis called the SwbjeZ, of which we.

fpeak ; The Predicate, is thay which is fpo-
ken of the Subject ; and the Copalas, is fome

* Verb, which joyns the Subject with the Pre-

dicate, asin this Propofition ; Clandius /aid
[naves for Milo & Claudins is the Subject,be-

caufe it is of him that we are to fpeak.

Snares for Milo, is the Predicate ; becaufe
that is the thing which is faid of Clendius,

And the Verb lid, is the Copula, which.

joyns the Swbjet with the Predicate. Now

Propofition,take the Subjet,and go through
every Topick: Firft go to Definition, and
ask what it is ¢ what is the nature of ic ¥
and how it is difinguifbedfrom other things?

then go to Divifion, and fee into how many

rts the Subjet may be divided ; and fo
f:rward from Tof:ick te Topick. Agd flill
obferve to yourfelf every Argumens, which

. doth by this means arife é’r:m the Subject,

and
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and apply ittothe Predicate ; b fhg'i you
eafily fee, whether it doth- fully Confirm
your Propofition , and when you have done,
withthe Subject, take the Predicgte, and
- runthrough the feveral Topicks wich that
allo; but ifthe matter require it, and thas
you mdge it more convenieat to tuke the
whole Propofition,then the Subjet andPrcg
dicate a parc by themfelves, you may in that
manner run through all the heads of Invene
tidn ; - but ftay not teo lon upon any one,
fer if matter offer not it felf in ane head,go
to another, for every head Fcrhaps may nqt
afford matter, at l¢alt not fuch asis apt and
fit. Butifyou would know whethgr your
Arguraentsor matter be drawn from _the
Subject, or from the Predicate, put it into.
the form of a Syllogifin,and if the major be
foﬁ certain, you may conclude, that the
ment is drawn from fhe preds
ths minor be moft certain,. it i d;en
drwn from the Subjeét, -
- L Y¥hen yoy have found the At‘g\m}pnts
‘ﬂuch ﬂ;;rove the Propofition, you muflt rec-
mxn,tp the fom of a SyHogxﬁp,
doth confit of three Propof tio

wiwrgof is called the Mwjor, the lee -
ig Mirer, 31d the ;M% CQWMW
b@ n nforencss. ,

Eor Examl

’ 1 1n the former Prop ‘
’ Mﬁa{w Mile; ﬁ\:;;pt?qrg,rg;gps (ﬁ

LYY

courf';
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" Dilcourfe may be drawn from the Predicate

' the [nares laidfer Milo 3 which being a trea-

cherous thing, ¢very ene may naturally in-

fer, that it doth deferve punifhment.

.- New then joyn this Inference with thePre-
dicate of your Propofition ; faying, He rhat
Layeth fnares dc[mab pxmjhmnt, and this is

your Majar 3 then take the Subjet of your

Propolition, and joyn that with the Prednt
cate, and fay, Cl layeths ﬁum,and that
is your Minor : From both which, this con-
clufion muf needs foltow, 7 bmfm Clandl"

. md:ﬁmtb punifoment.

- 17. Hithertoave have fpoken of Amﬁcml

» Axpmcnts, Inartificial are either Teﬁimo—
mes or Examples. :
Teftinoniésare cither Dmae or Hmnan

* aDivine Teftimony i that which hath God

for its:Apthor ; fuch arethe Oraeles oPchf,

and the predictions of his Prophets.
Hnmane y & eﬁmmny, is exther Commonor

D
wl’cﬁmony, is that which de-
;nrdsechwpon fome Law, Cuftom, or
Opinion and Sayings of wife Men,
.RBroper Teftimony, isthat which i is pecu-
liar 30 forme particokar Gaufes.
-+ Example, 19an Indrtificial A»rgunent by -
which the truth o£a thiog u conﬁrmcdand ;
uﬁrated S

L TRy RO I LR DL SR

LA G

Cw B



T /Jpefition, is the orderly placing of
Dtho_fc things, w hich are invented : Itis
. two-fold. | o
. Firft, Natwral, in which things ave dif-
gourfed inthat order in which they were
done, or in which accerding to Nature,they
fhould be done ; as if you wereto commend |
& Perfon, youfhould tegin with his Child-"
hood, next his Youth, and fo to the other
degrees of his Age. - . R
.‘gk{umgzykdﬁ ‘;!‘, :rilllich dot‘léf
cither for delight or profi diverfly mingle -
and ‘confound. the matter, putting that. in
the end, which fhould be in the beginning,
“and the beginning in the. end, that fo he
may both dcli&ht the Auditors, and held
them.in fufpenfe ; which in an unexpeQied c-
went doth not a little pleafe and delight the:
Hcafcts. .o . . ‘.\, . . .
The Orator then having refdlved of his
Propofition, muft firft confider of what na-
ture it s, wfxethctﬁngle,‘ or.coplitting of fe-
veral &arts; and which-of the: parts fhould
be fiuft handled, whichmext, . . .
. Secondly, he muft choofe fome few of the
beft Arguments be hatkinvented, and {’lace \
. . * ome

e e M L
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fome folid Argument in the beginning,
thofe that are lefs forcible in the midft, fe-
ferving ftill the beft and moft convincing for
the conclufion; becaufe theAuditor at the firft
being greedy of knowing, muft be prepof-
fefled and convinced ;but in the end he muft
be ftrongly confirmed and forced.

. And the moft perfwafive Arguments -ar
thofe which proceed from the Definition,

‘Diftribution, Genss, Caufes, and Effe@ts of
the thing difcourfed of, for thefe explain
the nature thereof ; and lefs forcible Argu-
ments are fuch as are colle&ted from fome

- trivial Adjunéts and Conjeltures.

Thirdly, he muft Logically difpofe of

_thefe Reafons and Arguments ; Firft, inte

- Syllogifms,and then confider how to enlarge

them inan Oratorical manner. "

_ Fourthly,he muft confider into what parts

. his Oration fhould be divid:d, and the parts

ofan Oration are ufually reckoned to be .
thefe five, . _

" 1. Exordium. - 3. Narrasion, .
.. 2+ Propofition. 4. Confirmation.

§. Peroration, or Coucluficn.

As for Confutation, it is-comprifed in
- Confirmation - Butall thefe parts are not
always peceflary ; for the ingenious Orator,
may as he [hall fee it convenient, femetimes
omit the Narration, fometimes. the Exordi-
o , Ee o
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wh, fometimes the Peroration or Conclufior,

ye@, and the Cunfirmation is many times

fcarce difcernable ; as when the things pro-

goundcd are certain, there is more of

rnament than Proof, as in Gratulatory O- ’

rations, and the like. As for the placing
of thefe parts, their natural Order is that
in.which we have named them. 1. The

Exordium. 2. "The Prapofitson; " 3. -The -
Varration, if it be not thought fit to omit it.

4- The Confirmation ; and Laftly, The Pe-

PIYRLION, . .
An Exordinm, is.as it were the door of

the Oratian, in which the Oratordoth pre-

are the minds of the Auditor for that which

1sto follow : And this is commonly done
by one of thefe three ways ; By befpeaking

+ gheir Favour ; by makingthemDocible; or
b? begging their Attention. The Favour
" of the Auditors is befpoke either from the -

perfon of the Orator, from the perfons of
the Auditors, from the perfons of the Ad-

verfarics, or from the fubject matter of the

Difcourfe. The Orator may befpeak the
Favour ofthe Auditors, in refpe&t of him-

_ felf, if hisgefture and deportment be fuita-

ble unto theirs that are his Auditors, and

. exprefs hiinfelf modeftly. And in refpect
of the Auditors, if he fhew hew well they -

have deferved of the Common-wealth, of
him, and other men. Andin refpect of the
Adverfaries, if he modeftly fhew wherein

- they
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they are faulty, and render them to-the Au-
ditors inexcufable. Andlaftly,in refpet of
the matter in hand, if he fay,thar it is fome
excellent, neceffary, and profitable thing.
Secondly,the Orator may be faid to make
the Auditors Docible, if heclearly explain

the thing of which he is to fpeak,and how ke

purpofeth to enlarge upon it. .

Thirdly, the Attention will be quickened,
if he faith, that he intends to fpeak of fome
great and wonderful thing, dnd fomething
that is délightful, meceflary, and very much
concerns his Auditors, S¢, '

The fecond part of an Oration is the Pro-
pofiien 3 and the Prepafition is that part of

the Oration, in which "the Orator doth .
briefly deliver the fum of the whole Matter, -

of which he intends to fpeak, and befpeaks
the-Hearers Attention, if needbe. Sore-
times it doth immediately follow the Exer-
~dinm ; fometimes it follows the Narration

in ‘what place foever it be put, it muft

. be fhort ard tlear, and fit for Confirma-
tion. ‘ ' '

“The third part of an Oratiog is Narratia.
on, by whicha relation ismade of the mat- -
‘ter or thingdone.  And this is either a di-

ftin& part of the Oration, and thenfor the

moft part it doth immediately follow tle.
Exordium, that the Propofition withthe Con-.

firmation, whichis to be done in fuch Ora-

tions which afflume the explaination: of

_Ee2.. . thé

an
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the thing done to prove the matter in hand,
. e For Exangle. . .
- 1f you were to prove that fome Valiant
Perfon had been a Souldier in{fome Warr; -
it is ncceflary that you fhould declare what -
the particular AQicns were in which he
fhewed his Valour.- ’
But now in thet Narzation, which is
made a diftin¢t part of the Oratior; the
thing done muft be briefly ard fimply decla-
red without any exaggregation: And in
fuch a Narration as makes way for Coufir-
mation, the things dore may be illuftrated
with great neatnefs of Language, with Sen-
tences and Figures, and fome Difcourfes
may be made concerning the worthinefs of
the action, with fome amplification from Si-
1ijlitudesand Comparifons. - . =~
The fourth partofan Oration, is Cosfir-
wation :and Confirmatien is as it were the ve-
1y Heart and Soul by which an Oration
may be chiefly faid to Live: Or it is the
chixf part cfan Oration in which the Argu-
nints are produced, by which we would
prove our Propofitien, and refute or anfwver
the contrary opinion of oyr Adverfary, if
need require.  What is neceffary in this be-
half, may be colleted from what hath been
already faid. Seeingthat Confirmation doth
confift of the” Arguments that are invented
and the right difpofition of them, both
which have been fully enough declared be.
fore, ' ~ Confutation.
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Corfutation, 1§ a part or kind of Confirma-
tion, in which we Anfwer all Objections’;

-it doth either precede or follow Corfirma-
1s0n, or may be here’or there vfed in all the
partsofthe Oration. -~ = -

And thefe objeions may be either all
Anfwered together, or thofe firft which.are-
firft made, and then the latter ; or thofe firft

" which are moft material, and . the reft may -
fall of themfelves ;. or the weakeft firft, that

. they being avoided,the ftrongeft Arguments

may be fomewhat weak’sed.  And the man-

_ tier of deing this, is by fhewin§, that the.
Adverfaries Allegation is cither falfe, impof-
lfg}:lc, uncertain, or impertinent, and the

- like. - -

- Perorationy or Conclufien, is the laft part
of an Oration, in which the Orator fhould
-very much “cnd’éavo‘ixr to fet an"edge in the
minds of his Auditors, and incline them to

be of his fide; and here he fhould therefore

ufe fuch Figures, as are moft proper to

‘move the Affe¢tions : It doth chiefly confift

of two parts, Enumeration, and ' Amplificati-

Cemg ¢ I

.. Ensmeration is required, that the chief

- Arguments more largely opened in the for-

- mer dicourfe may be clearly repeated . in a

new formof words. R
- Amplification, defires that this repetition  *

~ may be.made, by fome ferious expreflions,as

dorned with Septences and Figures. .,

-':._"\.‘.EGB‘_ CHAP

Lo_.a .
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CHAP, 111
' Of Elocsion.

Locution, or the garnithing of Speech, is
an Art by which the Speech is beautified
with the Elegancy of Words and Sentences.
_ And this is performed two ways; by the
fine manners of Words, calleda Zrope 3 of
by the fine frame of Specch, called a Figure.
A Tropeis fuchan Elocution or manner of -
Speech, as doth change the fignification of a
‘word into adifferent fignification from the
mtnfa]. ' . -
In a Trope two things are to be confideted.
- 3. The Affeitions. 2. The Kirds. -

. The Affe&ions of 3 ) Hyperbole,
- Sropeare four, ™ Muralepfis.
‘ G Alegoria.

Catachrefis, is a ‘harfh and unpleafant
change of a Word 3 -as namely, when one
word or name is put to another, not by
any proper relation, but by a kind of force.
He threatens me a good turn. o .
Eyperbole, is & very high relation of a
thing, ora more bold excefs of a T rope,
which dothexceed belief, cither by Augmen-
' T tation

gc.mclmﬁ:.




7 Wy EngllmwRawmpy. 183

tation or by Diminution. Note that though

_ an Hyperbole doth vary from the truth, yet

dothit not deceive us through Fiction, or
fuch variation. ’ L
bn Hyperbele istwo-fold; Auxefis or Mesw-

I.

"~ An Auxefis is, when for Argumentation
fake or Amplification, we interpofea more’
vehement expreffion, in his propet place ; as

" when we fay, magnificens for liberal,
A Meiofis,or a T apinefis, is when-for ex- -
tenuation fake, we uie a milder or more fa.
, vourable expreflion, thanthe matter requis
reth; aswhen we fay & flarterer is aconrtcons

. and anaffable perfon. 5 ‘

A Masalepfss, 1s that which containeth mas
ny Tropes in one expreffion ; as, when we
by an improper Speech, fignific, firft, that
which is improper, and by that improper
Speech perhaps another, and fo forward, till
we cometo that which is proper, making
way for Tranfition, by interpofing a mean
degree 5 as Al the City was moved, Mat.21.
10. where the City is put for Yerufalem by a

" Sywechdocke Generw : and Ferm[aless for itsIn-
thabitants, by a Metonymy of the Subject.

_An Allegory,is the continuation of a Trope
as where many Tropes of the fame kind are
joyned together; as, Puc on the whole Armer
of God, Ephefians 6, 11. L

Inan Allegory, obferve to end with the
- fame kind of Trope with which you begln,lqé ‘
. ‘ - : <
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elfe the Confequence will be abufed.
The feveral kinds of Tropes are thefe four: -

1. A Metonomy. 3. A Metaphor ; and
-92. An Ireny. 4. A Synechdoche.

A Met:nimy, isa Trope of the Caufe to
the Effet, of the Subject to the Adjunét : and
the contrary, of the Effe&t to the Caufe, or_
of the Adjunét to theSubject.

There are four kinds of Caufes.

1. The Eficient Canfe, by which a thing
is. . :
2. The Material Canfe, of which a thing

is made. _ v

3. The Formal Caufe, by which a thing is
what it is. - .

4 The Final Canfe,for whicha thing is;
of which thetwo firftonly belong to our pre-
fent purpofe. Lo

A Meronymy of the Canfe, is of the Effici-
ent, or of the Marter, o

A Metonymy of the Efficient Caufe,is when
the Author or Inventcr of any thing is put -
for thofe things which he hath invented;as .
Virgil, forthe Poem or Works compofed by
Virgil. : : :

A Meonymy of the Material Canfe, is
when the name of the Matter is put for the .
Effe&t; as Brafs, for Brafs Money.

A Metonymyof the Effect, is when the EF:
- ‘eient Caufe is fignified by the Effect ; as,
Pale Death, which maketh Pale,

: A

M
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" A Metonymy of the Subj.ét,-is when the
- proper name of-any Stbjedt is made to fig-
- nifie the Adjun& ; as, the ¢ ‘p; for thé Drink,
- 4 the Cup. . : o
© . A Meronymy of the AdjuniZ, is when the
Adjan¢ is put for the.Subjet ; as Gep, 31.

$3. Jacob fwear bythe fear ;f his Eatber Ifaac, =

2.2 by God, whom Zfeac feared, | .
.1 Irony,isa Trope from one oppofite
to another, or in which we fpeak by con-
trari_es./_ : sher walike or
Oppofites ; are either unlike or contrar s
call {;gs of different natures are faid- tofybe
+ unlike; asa Adanm, 2 Steney and all things
of contrary naturesare faid to be contrary
- tooneanother ; as light and darknafs, _
<An Irony of a thing unlike, is when ang
thing is fpoken of one perfon, and under-
food of another. : .
An Iremy from the contrary, is when one
coutrary is fignified by another ; as O thos
‘baff dome very well ; meaning that he had dege
Paralepfis, i3 a kind of Irony, by which we
feem to ﬂ:ﬁ by; or take no notice of fuch

- thing':;/ chyet we flrictly obferve and rea
’ mem . - '

Apophafis, is a Kind of Jrany, by which we
dzny to fay or do what yet we ipeak with

greatsft carneftnefs, and do with all our

fl?;qlnr " Trope, by which we
v is 0 ) C,
e | ' ‘a 'rFt_‘" ’ cxprefs
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expre’s our felves by a word,which is of the
like fignification with that we mean ; as,
the King is the Head of the Common-wealth. .

Synecdoche, is a Trope, by whicha partis
put for the whole, or the whole for a part. .
" A Part, is either a Member or Species.

A Synecdoche of 2 Member, when by 3
Member the whole is fignified ; as, the Roof
for the Houfe, ’

A Syre:doche of the Species, is when the
Species is put for the Genws 5 as, Crafus, for
a Ricbman. ' S
. The whole is'either an Integer or Genm. -

ASynecdoche of an Intcger, is when an In-
teger is put for a Member ; as, His Army was
fogreat,that it drank the Rivers dry; mean-
inga greatpart of the Water in the River.

A Synecdoche of the Genss is, when the
general is put for the fpecial ; as, Preack the
Gofpel toevery Creatnve, meaning Mankird
only, and not to every Creature.. s
* Hitherto of Trepey, the firft kird of elocu-.
tion, the fecond kind of ‘Eldcution by Fi-
gure. v ' I

.

-
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cHAP. V.
Of & Figare, |

| A Finreiss kind of Elocation,by which

™

the form of a Specch is changed from -

its right and plaijn ufe.

‘A Figure, is cither of a Word, or of a -

Sentence. .o . .
A Figure of 4 Werd, is that by which an
Oration or Speech is compefed of words

. aptly and fweetly fuitable to one another, -

~ and this confifts in the Dimenfionor Repe-
tition of Sounds or VVords. '
A Figure, in the Dimenfion of Sounds, is
the fweet number of Sounds in a Sentence.
" Number, is either Poetical or Qraforical.

A Pcetical Number, is that which is con=

fined to a perpetual obfervation of certain
Spaces. - '

- . A Number Poctical, is'éithér ; Rbyme or -

Meter.
Rhyme is a Peetical Number,-containing a
_ certain number of Feet, without any regard
to the quantity of the Syllables; whether
long or fhort, s, : o

'~ Daretobotrues nothing canneed alye:
oo A fanlt that needs it moft, grows two thereby.

A Muer,is a Poetical Number; cbnﬁlfiz;;g. |
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of certain Feet, of which the laft Foot hath
the Jaft Syllable indifferent or common ;
that is, long or fhort. o

Oratorisal Number doth indeed confift of
Feet, but not ofany certain number of Fect,
?_nth of asmany or as few asthe Orator plea-

eth. '

The Figure of a word in refpet of the re-

tition thereof, is cither of like or pnlike

unds. : '

- A Figwre of a word in the repitition of the
likeSound, is cither with, or without Inter-
miffion. .

Reperitsm of the like Sound without inter-
miffion, is either an Epizenxis, or an Anse
diplofis, - ,

An Epizenxis, is when a like Sound is re:
peated inthe fame Sentence without Inter-
miffion;, as, a [words 4 fword is fharpened,

An Anadiplefis,is when a like found withe
out Intermiffion is repeated in divers fenten-
ces, i.e. whenitends.one and begins ano-
ther ; as, : .

If then, why 1 take net lnué, e aek
_ Ask ber again, why fbe vmm’:.fk! >

. Repevition of like found with intermiffion

inthe fame place, is cither an Arapbers or °
Epiftrophe. . v :

AR _Axaphera, iswhen alike foynd is re-

: ‘ o peated
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‘peated in the beginning of Sentences ; as,

By art of Sails and Oars, Seas are divided :
By art the Chario runsyby art Loves gnided,

. An Epiftrophe, is when a like found s re-

- peated, in the clofe .of fentences ; as, 4re

_ peated in the
-fame Sentence ; as, Iz forrow was 1 born,and

- tion of founds fomewha

they Hebrews ? faam I: Are they Ifraclites »
frqm I1 s Arethey of the [eed of Abraham ?
0aml. '

Reperirion of like found with intermiffion

in divers parts or places, is either an Epa-
nalepfis, or an Epanados.

An Epmaleﬁﬁi, is when a like found is re-

eginuing and ending of the

I muft dye in forrow.

- An Epanados, is when the like found isin
the beginning and ending of divers fenten-
€es, an Anadiplofis coming between ; as Par-

 thienia defired above all things te have Arga-

lus; Argalus feared nothing but te wiff Par<
thenia. o -

A Figure of a Word made by the repetis

t unlike,is either Pa=

ronomafia, ot Pelyptoton. :

Paronorafiais when a Word being chan- -

gedin a Letter or Syllable, it is alfo chan-
ged in fenfe and figaifi- ation 3 as, Though
you advife 11¢ to ripenty Ihave not Grace to
fokow your adv fe. .

" A Folypaten, is when words of the fame

Gg Ouigls -

T _
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gina] are reiterated, but with fome variati.
on; as, Deccsving,and being Deceived,
A Figure inreference toa fentence, isa

~ Figure which affe@eth the whole fentence

with fome motion of the Mind, either in -
ablolute reafoning, or in reafoning Dia-

Jogue-wife.

Logifmm, or abfolute Realoning, is when
a fntence is compofed withcut any talk-
ing with other fuppofed ; this is either Ec-
phenefis ,a recalling of enes felf, Apoftrophe, ok
Profspopeia. . S

Ecpbonefis, isa Figure in reafoning, b
way of Exclamation, by an Adverb expref-

fcd, or underftocd 5 as, O wretched manthar

1 d”f! ‘ . .
Recalling of ones felf, is when fomething -
is called back ; -and it isas it were a Dimi-

" nution ‘of the over-haftinefs or heat of
- fpeech ; and this-is ¢ither Epanerthofis, or

" Apofispefis.

AN Eparnerthofis, is when fomething pre-
cedeing Is called back, by correling it ; as,
1 bl one only Young Man tomy [in 5 ab ! what
bave | faid ! bad ! yea I had ! 1t 4 now xu-

-gertain whether 1 bave or not.

-An Apoficpefis, is when the clofe ofa fen-
tecce ‘begun is ftopped, by keeping in a
part, which yet isunderftood ;as, Tos Rogue
ifl Live b ‘

An Apeftrophe, is when a fpecch is dire-
&ted to another, than was by the {'pcccl} i%

‘ - fel
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felf at firft intended; as, God knows I lye rot.

A Profopopei=, is whien in our Oration, we
fuppofe another perfon to be fpeaking ; as,
Jolk. 24.27. Bekold this hallbe a witnefs un-
te us y for it hath beard all the Words of the
Lord, which be hath [poken unto us.

A Figwre, in reafoning Dialogae .wife, is
wh:n a fentence is compofed in form of a
Conference ; this confifteth in Queftion
and Anfwer, in Confenting or diflenting
Dialogifm. - . ,

A Figure of confenting Dialogifm, fs -
whenones Anfwer doth admit of the Obje-
¢tion exprefled or underftood 5 yer fo, as
that from thence the inconfequence of the
Objection may be fhewed if need be.

Diffenting Dialogifm, is when ones an-
fwer doth impugn or crofs the O bjection.

And thus much concerning Ekcution, as
for Memory and Prenounciation, which are
the other two parts of Rbetorick, 1 purpofe-

-y omit them,as being natural Endowments,
which may bebetter improved by conftant
prafice,than by any Precepts which can be,
given. o

F1x1S.
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ACADEMY:

The SEVENTH PART.

Of the Artof LOGICK.

~———

A 'CHAP. I
- Of Simple Themes.

Ogick,is an Art which conducteth the
‘ Mind in the knowledge of Things.
2. The Parts of Logick are two,

, Themasical and Organical. - .

3« The Thematical part is that, which
Treateth of Themes, with their various af-
fetions, and fecond Notions, as of the mat-
ter of which Logical Inftruments are com-
pofed. ] ‘ -
4. The Organical part,is that which trea-
teth of thefe Inftruments, and their Com-
- pofition. :

§. .4 Theme, isany thing pmpound«dt ;: ‘



P 4
1 O The Enghfh Scademp, '
the underftanding, that it may be known.
6. A Theme,iscither fimple or cam’faund.
7. A Simple Theme, is one Voice, fignifi-
ingonething  as,a Maw, a Horfe.
'8 A Compound Theme, is a Theme made -
of feverai ﬁm?lc themesrightly Joyned to-
ether ; {ignifying many or feveral things;
uch areall Orations. =
9. A Simple Theme or Poice, is, . :
1. Concrete, which expreflfeth a~ thing
Concretely or Joyntly ; as, Learned.
2. Abftraét, which noteth fomething 4b-
~ ftratted from all others ;_as, Learning.
10. An Abfirait Voise, or fimple theme,
is Singular or Univerfal. ' .

" 11. Afingular theme, is that which in its
own nature can be fpoken of no more than
one, and is called an Individual.

12. Individual} are of two forts. .
1. Such as are Certain and Dcterminate;
"o as, this many Paul, Alexander,the Apoftle .
of the Gemiles, &c. )
2, Such as are uncertain and indetermi- -

. nate, as fowme man. - '
13, A0 Univerfal fimple Theme,otherwife

- called a Predicable, is that which may be
fpoken of many ; as, « Bsdy; and this is
either of the firft or fecond Intention. '

. 34 A fimple. Theme of the firft intemtion, is
that which exprefleth the thing it felf; as,
Gold, Stone, &c¢. fo called, becaufe they are -
the names by which thethings themfelves aie
firft made known. 15. A

_— e e e N e
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18. A fiwple Themz of the fecond Intention,

* isthat which doth not exprefs the things it
fclf, but certain affetions agreeing to the
thing, asd fuch are all Words of 4rt; gs,
. Noun, a Metwphor, Tc. "

16. An Univerfal fimle Theme, may be

- fpoken of many, two ways,

1. In Quid? or by declaring what a thin
is; and thusit is fpoken of fuchas do dif--
fer in the fpecies, and is called Genus fas, a 4i-
ving Creature, colosir, Oc. or elfe of fuch as
dodiffer in number only, and is called /pe-

. cies; as, @ Man.

2. 17 Quale, or by declaring what a kind
of thing it is, of which it is fpoken; & that
Effentially er Accidentally, Effentially, and
then it is called Difference, the which is,

1. Diwifive, by which a Genus is divided in-
te its feveral fpecies, as by rational and irra-
tional a Living Creature is divided into a
Man or a Beaft, ~ )

2. Conftitution, which doth Effentially
conftitute fome fpecies, and this is,

1. Generical, which doth conftitute fome
remcte fpecies,but not thenext,for the next is
" the Genus thus fenfibility in refpeét of Man, is
a generical difference,conftituting firft aliving
Creaturesand then a man. 4nd this is always
fpoken of many differing in fpecies,or number.

2.Specifical,which doth conffitute the neareft

[pecses ; asrationalibility dothconfirite mar.

2. Accidentally, and that either of nefc_:el‘-

CT (1979
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fity, and thenitis called a proper Accident,
which is cenvertable with its Species, per-
-petually inherent in every of them, and in -
‘no other, as the vifible faculty ina Man.
Or not of neceffity, and then it is called a
common or fimple ccident, net converti-
ble with its Species 3 as white. -
17. All fimple Themes, may be reduced to
ten ranks or orders, called Predicamen:s, of
* whichTome are more principal, fome lefs.
18.The more principal Predicaments are the
firft fix,the lefs prineipal,are the other four.
19. The Predicamental Ranks or Ordirs,
are of two forts, the one of Sxbfanse, and
the other of Actidents. . a
* 20, Of Subftance, thereis only one, and
itis called by that name Subffance, which
is a thing fubfifting of it felf, and it is ei-
ther firftor fecond. , e
21. Thefirft fubffance, is a Sisgular fub-
ftance, or a fubftance that cannot be predi-
cated of itsfubjet 5 as, Alxander. =
22. Thefecond Swbfance is an Univerfal
fubftance, or a fubftance which may be pre-
dicated of its fubje@t ; as, 2 Man, « Horfe.
The firft fubflance is chiefly and properlya
{ubftance, and among the fecond fub(tan-
ces,every one isby fo much morea fubftance,
by how much it is nearer to the ficft.
23. "The Predicamental Rankgor Orders of
Accidants, are of two forts. o
" 1. Ab{:'ure, as the Predicaments of guan-
. tityy -
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tity, Quality, Attion, and Paffion.

2. Relative,as the Predicament of Relution.

24. Quantity, isan ablolate accident, by
which athing is faid to be great in bulk or
namber. ]

2§, Quality, is an abfolute Accident, by
whichit is fimply and determinately decla-
" red what kind of thing, that fubject is, of -
- which it is the Quality. "

26. Aftien,isan Accident, by which a
fubjett is faid tobe doing. ‘

©_27. Paffion, isan Accident, by which the

~ fubjet is called Patiens ; or it isthe recep~

tion of Aition. ;

28. Relation, isa refpetive accident, by
which one thing is predicated ofanother, cr
may by fome way be referred untoanother.

-29. The lefs principal Predicaments are
thefe four, When Where, Scitnatior,and Habit.

30. The Prcdicament Wiex, is an acci-
dent, by which finite things are faid to be in

‘time, paft, prefent, ‘or to come.

31. The Predicament Where, is an acci-
dent, by which things finite, are faid to be
in fone place. )

32. The Predicament of Scituation,is a
certain Ordination, or placing of parts in
Generation. o

317. The Predicament of Habit,is an-ac-
cident,by whichfome garment or fomething
like a Garment, is putabout, hanged upen,
or fome way or other joyned to a Body-

: - Hh CHAP,
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. CHAP. IL

Of Compounded Themes.

Itherto of Simple Themes : Componnded
H Themes, or fuch as are made of feveral
Simple Themes are next to be confidered ;
otherwife called Enunciations, ot Propafitions.
2.An Enunciation,ot Propafitien, is an Indj-
cative,Congruentand perfe& Oration,figni-
fying true or falle without any Ambiguity.
3. The parts of a_ Propofition are two,
 the parts Signing or Signed. ,
4 The parts Signing are [imple .terms,
whofe parts can fignific nothing, being fe-
\paratcg from the whole, or no fuch thing as
they did fignifie being joyned all together,
- 5. Thefe fimple terms are of two forts,
Categorematical, ot Syncategorematical,

8. Categorematical,or Significative terms,
or fuch fimple terms,as do by themfelves
fignifie fomething perfectly 5 and thefe are
either Nouns or Verbs. .

7- A Noan, is a fimple term or word,
which doth fignifie fome certain thing with-
out deftinction of time ; as, a man, a borfe.

S A¥Verb,isa fimple term,which doth fig~
nifie fomething, with fome deffintbion of time
paft, prefent, or tocome ; as, be rannetls,

9. Syncategoremstical, of Confignificative
terms, are fimple terms, which of them-
felves do not fgnife any certain thing, or .

T : v con-
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~ conftitute a Propofition, but being joyned

with other Words, are fignificative, to ex«
prefs the manner of fuch athing ; and fuch
are all Words which ferve to exprefs the
quantity of a propofition ; as, «d,neze, fome,:
¢¢c. with all Adverbs, Conjunctions, Pre«
pofitions, and Interjettions. '
10. The parts figned are three ; the fib-

jeit, the predicate, and the Copula.

11. The fubjeét is all that which precedes
the Copxlain the Propofition. "

12. The Predicate, is all that which is

fpoken of the fabjett.

13. The Copula, is the principal Verb,
joyning the Predicateto the fubjeét,and in e-
very Propofition is fome perfon .of this

- ‘Verb Subftantive, as in this Propofition, 4

Manis a living Creature 5 a Man is the {ub-
je&t 5 aliving Creature is the Predicare; and
the Verb is the Copula ; fometimes the Go-
pula is fome Perfon of a Verb Adjettive ; as
in this Propofition, Socrates lived ar Athens.

Herenote,thatthe fubject dothnot always
precede, and the predicare follow the Copxla,
inorder of the parts or terms, butin fenfe
and conftrution ;and alfo,that in fome Pro-

- pofitions,the three terms are not always ex-

preft,but implyed; as,/walk,for 1 am walking.
14.Propofitions are difbinguifh’d threeways,
according to Subffances Quantity,and Quality.
1§.A Propofition,inrefpect of the fubftanece

- or.parts of which it doth confift, is -either

Caregerical or Hypothetical, 16. A

L
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16. A Catcgorical Propofition,isthat which
doth confift of one fubjett,one Predicasc,and -
one Copula; as,a man is a Living Creaturé and
thisis either Purcor Modal; =

17. A Pure Categorical Propofition, is
when the Predicare is purely affirmed or de-
nyed of the fubjeét, without exprefling the
manaer of affirming or denying.

18. A Modal Categorical Propofition, is
when befides the fubject predicate, and Copu-
ls,we add fome modification, to fhew how
the Predicateis in the Subjeét, as, it is.necef-
Jarys it is contingent, it is poffible it is impof-
[ible that a man (bould be withont reafon.

19.An Hypothetsial Propefition,’s that which
doth confift of two Categorical Propofitions, -
joyned together by fome Conjunction, as,

y
3f a man b¢ a living Creature, then & man is 4

Body. .
20. A Propofition, in refpect of Qualjry, is -
diftinguifhed fo\{(‘) ways; ﬁrfll):accor&%'g toy the
LQuality of the fign, and o it is Afirmative or
Negative; fecondly,according to the guantiry
of thething ; & fo it is either True or Falfe.
. 21. A Prepofition, in refpect of Quantiry,
1S uni¥er fal,particular, indeﬁtc,or fingular.
22. An Unjverfal propofition, is that which
. hatlianote of Univerfality added to a cor-
mon or univerfal Subje®t ; as, every man és
& Living Creature. '
23.A particilar propofition, is that in which -
anote of parvicularity isadded to an aniver/al -
Subjeét ;
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SabjetY ; as, fome min 3.4 Living Creature, =
24. An Indefinite propofition, is that, In-
~which no note, whether Univerfal or Par-
‘tievlar is put before the univerfal Subject ;-
-as, @ manisa Living Creature, = °
i 28,A Singwhar propofisien, is that in which
the fubject is fingilar,whether it be a proper
-Name; as,Secratesss = Philofopher;or whether
‘it be acominon name,with anote offingular;-
“yfetbefore it jas, this man is Learned. =
26. Pure Categorical propofirions; as they
“have reference to one another, have three
affections 35  Oppofitien, e Equipollency, and
Converfon. - j S o
27. Oppofirion,is the repugnancy of twoca-
‘tegorical propofitions, cither in quantity alone,
or in gualityalone,or elfcin guantity and qua-
‘kity both, in which there is the fame. fuly:cZ,
_the'fame pred-cate,and the fame Copula, as,
exeryman i juft, no wian is juft. o .
28.Thc'cate§nriul prepofitions,may be faid
to be oppofite four ways ; Comtrarily, Subcen=
' trarily, Subaltgrnately, and Contradictorily,
29.Two propofitions,that are comtrarilyjand
~ [ubcontrarily oppolite, are oppoiite only in
. quality 5 and fuch asare fubalteinately appo-
fite, are oppolite only in guaxtity yand fuch
as arc contraditterily oppofite, are oppofite -
bothin guamityand qualisy, - .
- 30.0ppefiticiz,by way ofjcontrariety_.,is the
repugnancy of two Univerfal Propofitionsin
* quality; asevery man-doth mﬂ.,;m. man doth rma;‘ ~
: : : ' i -~ an

S I
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and thefe inacontingenrmatter ,may be both .
Falfe, but cannot be both' tegether true,

31. Subcontrary Oppofition isthe repugnan-
¢y of two particular Propofitions in qualiry
as,fome mandorh run, fome man dothnot runs,.
. and thefeina contingent matter may be both

- true, but cannot be both together Falfe. . -
32. Sabalsernate Oppofisicn, is the repug-

" nancy of two Affirmative, or two Negative
Propofitions in their guanticy ; as, cvery wan
dath run, ﬂm:;én doth run. . bo ré '

 33. Contradiitory Oppefiion, isthe repug- -
nancy of two Pro ﬁg;gs, both in quality
and in quantity , fothat.?f one of them be

Affirmative, the other fhall be* Negative ; if

pne be Univerfal, the other fhall be particu~
lar, as, Every manss Learned, fome man &
wot [earned: All which may be eafily appre--
headed by the following Scheme. :

Evzym is learned. }%m{:kunca.i‘ .
. . Contrariety g

N S

(3

: 7 . i .
TDW&'P - 4% \

Subalternation -
&Ltltmuzwn

X C Sebeontrariety. ) ,
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 34. Bynipollincy, is the-equivalency of
two Propoficions, in ferfe and fignification, -
though they differ in Words, by virtue of
this Word of Negation (uor). being fet be- -
fore the Sign-and Subject,after the Signand -
Subje, or both before and after, in which
there isthe fame Swkjeft, and the fame Pre-
dicate ; as, fome man i Learned; not every
man 1 Learned : The feveral varietiegwhere«
of are fully exprefled in thefe Diftichs.

If afier fign and fubjeit, this (not) be,
Contraries then, maé‘ eAEquspoBoncie,
. Only before mak; comtradictorsesy
But 'fore and afi® are fubalternate guife

- 35, Converfion,isan apt mutation of the
whole fubjeit, into the place of the whole
Predicate, and of the whole Predicate, into

the place of the whole fubject, keeping the

fame Quality, but fometimes changing the .

Quantity ; as, Every man s a Living Crias
ture 5 fome Living Creaturcic.a man, .
" 36+ This Converfion is three fold ;

1. Simple, in which the predicate is chan?
ged into the place of the whole Subject,and ..
the Contrary, keeping the fame both ‘qua-.
lity and quantity 5 43, .No man s & Stene,
therefore no fone 44 a man. o

2, By Accidest, in which the whole pre-
dict?tc is cl:‘anged intothe ;ilacc_of ch; _wft;ole
Subject,and the Contrary keeping the fame

st o Quality,

P S-SR B
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Quality, but changing of the Quantity ; 8s,
Every man is aliving Creaturey thevefore [ome.

Living Creatwre is aman,. .

3. By Contrapofitiop, in-which the whole
Subje& is changed into the place of-the
whole predicate ; and the centrary, keep-.
ing boththe fame Quality and Quantity,
but changing the terms from Finite to Infi-

"nite ; as, Every Man is a Living Creatare,
therefore'every thing that i a Living Creature,

#s not 4 man : W hat Propofitions may be con-

verted this or that way, thefe Verfes do
exprefs. ‘ T

EE,1 /,Cénwrﬁan Simple makg.
AT, EO,of Ascident partake,
4 ,Q O, for Contrapefits fake. - -

X And what thefe Letters A4, E,‘I’,Q.‘ld&
fignifie thefe Diftichs do declare> - -

. J‘,JM:,:'E'dmiu beth umvcrj}l are, .
" T, affrans; Oy denies, bus both particmlar,

. .
PR IR
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| CHAP. IL~
" Of Difinition and Divifion. .

L JAving done with the firft part of Logick,
rtamely, that which treateth of Themes,
I come now unto the fecond, called the -
Or_ﬁaﬂim[’, or that which treateth of Legical
Inftrunrents, and their Gompofition. ‘
. -2. Logicel Inftruments are four ; Definiti-
on, fyvifion, Argumentatson, and Meshad..

. 3. Defimition, is the explicatioff of the
- thing which is defised ; and this is cither
- Nominal, ot Real, S .

4.- A Nominal Difimi¢ion,, -is that which -
fheweth the Signification of the Name ; whe-
ther it be by giving the Etymology thereof,.
or by exprefling it by fome  other Syneny-

- mous word more generally known. -

§+ A. Real Definition, isthat which: fhew-

- ethrwhat the thing: -is:; apd thia is -either

perfettor imperfedt.. .- - .

6. -A Real anda Perfeit Difinision, isthat

- which doth, explain-the thing by- Efential
Attributes. .

: 7. -A Real,but Imperfe& D:finjsiony. othesr- .
- wifocalled a Defeription, is: that which ex-
- plains the Natute of a thing, by certain Ac
cidental Attributes, N

8. Dirifion, is. the. Dedudtion of 3::;

.
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thing that is large, into a firaighter and
narrower comprehenfion; and this is either
of fome ambiguous word, in-o its feveral - -
fignifications, and then it is called Diffinéi-
on, or of thewhole into its parts. . L
9. The whole iscither Ssmple, or Aggre-.
gate 5 Divifion of the whole,fimply and proy
perly focalled is three-fold. » v
1. Unsverfal into its fubjedtive parts, or
of the General into the Specials ; as,to di~ -
vide Animal into Man and Beaft.
2. Effential,which refolvesthe wholg in-
ta effential parts, and this either of a
into its @ezsu and Differemce, or of fome fpe-
cial nature into itsmastet and form ;. as, A
. Maninto Soul and Body, L.
3+ Imeegralwhich refolveth the whole in-
to Integral parts,and this is the Divifion of
fome individoal, cicher into its fnfible or
material parts. - - N c v
4+ Diviften of the apgregated whole into
.its parts,and by ‘Accident is five-fold. -~
‘1. When the Subje&t may be divided by
its Accidents ; as, Menare Learred or Un-
learned. R o e e
- 2. When an: Accident may be divided by "
its Subjects 3 as, Feavers are in the Spirits or
sn the Fumours, orin the folid pares. -
- 3. When an Accident may be divided by
Accidents 3 as, Good &% either profisxble, be-
 neftyor pleafant, e '
- 4 ‘When things may be divided by their. - -
‘ - L Objects; . -

et asen e )

e
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- Objeéls; as, Sight by Colonrs, Hearing by

" -Sownd.. '

t -~ 5. When €aufes may be divided by their
flects ; and the -Contrary ; as, Heavenlyft
~heas 55 fram the Suny and Elemensary from

 CHAP IV. .

. Of drgumemtation.
Ax‘mmion is an Oratien by which
" & D fome Problens is proved by inference. -
© . 1. A Problem, is the propofition or Que:
. ftion to be proved ; the which Problem,
~when it is fo proved is the Conclufion, and
- follows the Iilative note, or note of infe
rence: All that which precedes is the Ante-
- cedent, that which follows is the Confequent
or Conclufion 5 the lllative is commonly .
- this word (therefere,) and in this doth the
tye or force of the Argument confift,
" 2. Argumentasion, may be confidered ei-
ther in reference to the form. and mamner
of Arguisg, which isthe more general con=
- fideration 5 or a8 it is reftrained to certain
., matter,as fhall be fhewed in his place.
3: The kindsof Argymentation are ufual-
ly reckoned o be four ; Sylegifan, Induition,

. Ey-



188 . @be Englih Qcademy, =
-Enthymens, end Example, but nzay be rede- -

cedto two 3 f:a an ”;n}hymm is nothing
-but an imperfelt Sylogifm; an Exaemple, an
¢ imperfect Indubtion Other kefs prmc;pal
kinds of Argumentation - there are, -which

cither areof no ufe, or may be reducedtoa

Sybogifm 5 as,Sorites and Dilemma, which

are mdeed redundant Syfogifms ; Serites Ca-

tegorical, and Dilemma Hypothetical.

4. A Syllogifm, is an Oration, in which '

fomething being taken for granted, fome-

thing clfe not granted before, is proved or

inferred from them.

A Sqhogifm is twofold, cat}gors‘cd,_

._in gv:hich all the propofitions are-CGarégori-

.cal: ox Hypothetical, in whichone or more
of .the '-propoﬁtions -dre , Hypothetical 3 in -

~ tboth which we are to confider the Matter
asdtheForm, - -~ - oo
- 6. The Muater of a Syllogifm, is eithet
- Rewoteor Next. . . . .

. The Remare master, s that of which it
“is:remotely made, as the Simple "Terms
~which in thepropofitions.of the Syllogifm

dre made Subjed® and predicate. ~

. 8. TheSi:mple Terms of a Syllogiim-are

three, of ‘which one is called ‘the Middle

“Term, the other two are the .AMajor and

the Mirer Extreams, The Mafor and Minor
" . Extreams arcthe Predicate, and the other
the Subjet of thequeftion,ang the Middle

- ‘Term or Argument, isthe Term-not ex- .
I . prefled

e D N
A Tt e 5 it ot o e g e
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prefied ia the queftion, but is united once

to the Major Exjream,and once to the Minor,

9. Thenext or immediate matter of a

Syllogiftn, isthat of which the Syllogifm is

. ifuediately made, as the three propofiti- -
ons, which are made of the fimple'terms, of -
.. which the firft is called the Major,the fecond -

the Minor & the third Is cal’d the Corclufion.
. ro.” The form of a Syllogifm is the right

.

. Figure, hath refpeét to the Remote Matter

or Simple Terms, and Moods refpeds the

next Matter or the propofitions.

1. A Figure, is the fit difpoﬁg'g'k;f the

- middle Terms withthe Extreams, in" refe:
rence to fubjetion and Predications this
isthree-fold. . ' :

12, ‘The firft Figure maketh that whick

" is the middle fimple serm to be the. fubjed in
© the mafor propofition ard the Predicate in

the minor. » :
s13. Thefecond Figure, maketh the middle

-~ fimple termgo be the Predicare, both in the

major and the mizor propofitions,

bject both in the major

14 Thethird Fi%u_te maketh the middle
, u

fimple term tobe the

~ difpofing of the two-fold Matter, Next ard- '
 Remote, and this comprehendeth two
 things, Fignre,and Mood; the one, to wit -

and the minor propofitions; ‘gccording to

o
"Both {ub and pree, doth the firft Figure #fe.
Twise prz m‘i".ﬁ?,m ;I(u;j: yice t':b I‘mfcfg‘

i .
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"19. ‘A Moed is the difpofing of the pro-..
pofitions accordiog to.quantity end quality.
"16. Theresre 19Moods, of which there
‘are nine inthe firft Figure; four in the fe--
cond ;.and fix in the third, acgording te
thefe Verfes. . » . s

2 Barbara Celaremt, DartiyFerio Baralipton. :

" Colamtes, Dabisis, Fapefmo, Fricefomorun.

" 24 Cefare, Camefiyes, Feftine, Bavoco,
. .3 Darapeiz. = . o o

" Felapson,Difamis; Datifi, Becardo, Ferifow.

~.17. Thefe mpods arefo many; words of
‘ An,gﬁich ferve oglyv to d‘ww qua‘l’ig
ty and quantity: of every propafition,. by
'h);:lpf of the Vawels; A, E, J, Oy3s hath beea
fhewed already ; and are.fomeofthem per~
fe}; as the foor firfk Moods in the ficg Fi-,
gare; andall themonds - imrthe fecopd, and
third Figares ;" thereft are inxperfect - - :
. 18.. And the queftion propousnded is pro-« -
ved by or inferred from the ‘premifes, by;
. heli of thefe maods two ways$, viz, Dir¢dw,
and Judiredtly, - |
- 'Y. Directly, when the Miuor Extream is.
- - the fubjzet in the- Canabefiony and; the -
. Majo inthe Predioaste. - - . -
+ ;3. Indizeltly, when the Aajon Extecamis -
~ the fbjeci in the C owclufion, and the . Miver
the’ greg;c;te,ﬁ a&d ‘this is-in : the five left
maads ofthe firfhFiguxe only , accerdinga
thefe Diftichs, . ,g..f '¥7 cord Al
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Al the Ninéteen-dircély do conclude, =
Except of Figwre firft,she laff § Mood. .

» 1. Thefe things premifed, a Syllogifin,
mdy be made- int .an}) Mood and' Figore in .

. this manner. , -

. - The queftion Propounded js always the
conclnfion-of the Syllogifm,and by the quans.
tity thereof doth plainly fhew in what mood

" or méods it may be framed,and by confe-
‘quence, i what Figure alfo. . .

. 20._Ifthe Sylogifirbe to be made in fich -
amood asdothdire@ly infer the Conclufion
from the Premifes ; then the [wbje in- the
Prepofitior is the Minor Extream, and the
Predicnte the Major 5 as-in" the four firft:
_mocds of the firlt Figare, and in all the |
Moods of the fecond and third-Figures ; but -
in the five laft Moods ofthe firft Figure, the
Jubjeitin the Propofirion is the Major Extream.

.. and the Predicate'the Miner ;.and the mid-
dle teran is the Caunfeor Argument by which
thetruth or falfitie of the prepofirianis to be

Coproved. c o ovm D0 LT

- ar. FheMigdle Ferm': or: Argument bes:

. ingjoyned ta the Mejor: Eeteciam, doth make

. the Major propofitisn,and'bwing joyned to the.

* Minor Exsvedm, it maketh themsnor propofits-
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 Example. - - ‘

Let this be the Propofition, No Aax i »
Rame+ This Propofition being an Univerfal
Negative, the Syllogifm may be framed in
Celarsnt, Celantes, Cefare or Camefires; if in
Celarenty man is the Mimw Extream, and
-Stome the Major 3 and to find out the middle
TFerm, 1 copfider of fome Reafon or Argu--
. ment by whichto prove the Queftian ; as,

A Man 35 not a Stone, becanfe bess 4 Living
Creature 5 fo then Livizg Creatiure is the
Middle Term, and thefe three Terms being
" thusplaced; - .

. Mddl: Term. .

T ‘ »Liviqj Creature, L o
Miﬁbrlktrm&ﬂtjwtxtrem;
' Man. o .. Stome. |

- Becaufe Celarert belongs to-the firft Fi+
grc,thc middle’Term Liwing Creature muft
‘bethe Subjeit inthe Aajor Propofitien, and

the Predicate intheMinor ; th
Major. Living Creature.

L Minoy,  e— Living Creature..

+ Conclu. - No man s & Stone.

Piad.
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And joyning this middle Term to the

Major Extream,and alfo to the Minor 5 the

feveral Propofitions will be thefe; -

Major. A living Creaure i not a ffone,
AMinor, - Aman 1s aliving Creature.
- €onclu, A man s.n0t a ffone.

- Laftly adding the Quantity to everyPro¥
ofition according to ‘the Vowels in this-
ood, the Compleat Syllogifm is, . -

Minor.Sla- E very man 55 a iving Creature.

Major. ) Ce- No Living Creature is a flone,
Congln.

rent. Noman is a flone. »
The like may be done in the other moods.

" 22. An Enthymem, is an Imperfe&t Syllo-
- gifin, inferring the Conclufion from fome
one Propofition only ; as, A man.is & living
Creature, therefore be bath a foul. .

" 23. An /nduition, is an Imperfect fyllo-
gifm, in which from many fingulars, fome

Univerfal Conclufion is inferred ; as, This

man is aliving Credture, andthas manis a li-
ving Creatire, &c. therefore every man is ali-
ving-Creatwre.. , L
24. Example, is an imperfect fyllogifn,in
which from one or more fingulars, wg infer
another particular ; as, Cariling was punifucd
S ¥ S Jor-
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for mkmg of Sediriin, thercforg this, Sqamm
g Fellow Jhoute be pum ifled,

25." Sorites, is an imperfe &4y Hogni'm, in
which, from four or more Premifes, we in-
- fera Concluﬁon, in which the firft fub;e&t is

]oyned with the laft Predicate ; as, Sacrares

15 amany amanis a living C muurc, a livirg
Creature is & Bedy, a Body is a [ubftance,
_ therefore Socrates is a [ubftance. .

26, A Dilemima, is an Argurentation

which by disjoynips of the Members, doth
fo enforce the Adverfary, that which part
foever he choofeth, he will be catched , as,

Tribute muft be given to Czfar, or to God 5 If -

_toGod, then not to Cxfar, and thjsis Trmfon 5
Ifta C:cfar, then not to Goa' and thisis Sacri-
lm've :

‘And thus much conccrnmg afy]logli‘m in
the General, with the’ feveral. ku ds, and
forms theruof ‘ .

CHAP.» A
Of A Materml Sjﬂag{fm,

I Comenowto fpeﬂ.k of a Spccml or Mzre-

vial fy/loq:fm, asit is conftrained 1o ccr~
“t:in condirions of Matter.

C20 A fpfn i ot waterial f)llogrfw, is of
‘ . cthiee
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three forts ; Apoditcaly Dialetical and Sew

3. An Apsdiical [yllogifm, otlerwifecal-

led a Pemonfiration, may be defined two
ways ; either {rom the end, or fram thz mat-
ter of Demorft-artan. .. o

- 4 From the end of Demonftration,an Apea
diftical [;igifm, is a [yllozifin begetting

knowledge, or making to know. Ard we

are then faid to know a thing, when we
know the caufe for whichit is fo, - and can-
not be otherwife. -~~~ . |

"5+ All Knowledge is of fuch Canclnfions,
to which we affene, for durpreceding know-

ledge of the Premifes ; and the Precogrita
in every Science are thefe threc: The Swb-

feét, the Afiétidn, and the Caufe.” And the
‘means by which, thefc are foreknown, are
called Pracognitions,and they are two 3 Thar
athing is, and what athing is. ’

Demonftration, concerning which fome acci-
~dent is. Detmonftrated by “its next:'Canfe ;
as, a miaw; converhing whom we weuft know bor
thar be is, and'what bess.
* 7. Affe&on ot Paffien, is a proper acci-

dent; which is Demonftrated of the fubjeé?, -

by a proper Cax/z, it is always the greater
{gittqam;whichjs"t’fedicm&fg'ch*q_ nclu-
fonj

i¢.is, but not, that it js 3 for thatis the thing

Lla. - to.

6. The fubjei?, is the lefs Extream, ina

s, Rifibiliry, thre which is neceffary to .
be fortknown,’ in refpect of its name, Wha -

R - 3
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to be enquired after, the thing we are to -

find by Denomination. .
8. A Canfe,isthat by which the Affeition

isDemonttrated of its fubject, and is'always -
the Major Propofition in the Demonftrati-

on ; as, Every rasional Asimal is vifible s
what the Cdu]{ i$ cannot be foreknown, be-~
caufe it is a compounded Propofition, bu it
- oughtto be known, Thatit is, or elfe the
Conclufion cannot be inferr’d from it.

9. An Apodiétical fyllogifm, being defined .

* from the niatter of DemonAration, is a fyl
logifm, which proveth s Conclufion from
- fuch Premifes, asare of themfelves fuffici-
_ently known.

10, A Demonfiration, is to be confidered,

cither inrefpeét of the Matter or in refpet
of the Form. ’ ,
11. In refpet of the Mdtter, one kind of

Demonfiration, fheweth why the Predicate is.

~ inhcrentin the fubjedt, and another fheweth
that it is inherent in the /abjed.

‘12. In the firft of thefekinds of Demon-
ftration, called the Demonfiration wnjc_l,wcl(xiy_
3 thir gl'is l;e g\e Cbngi:ions tg beobfcrlv s
~dopart ng to the Queftion, partly.to
. thcpC 43}2 or Jnl%dim of the Demonfirasien,
and partly tothe Premifes. ;

13. Every Queftion doth not admijt of,

the firft and moft perfe& kind of Demon-
ftration, called, Why « rba'v;ﬁis? but-fucha -

- Quettion only as istrue, and hatha Cﬂ:lg
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and immutable Caufe of its own Truth.
14, The Medium of 3 Demenftration,
ought to be the next Caufe of the Predicate 5
and that cither Efficiens or Final,and the Ef-
ficient cither Internal or External,
" 1. The Conditions to be obferved in the
Premifes of a Demonftration, are Abjeluse -
.or Relative.
" 16. The Abfolure Conditions are tWo; the
* firft is, that the Propofitions be neceflarily
trueand reciprocal; The fecond, is that
they be immediate or firft, in refpedt of the
fubject ; as, A man is Rational, and in re-
- fpeét of the Caufes; as, That which is ratio=
nal,y is gélible, a man is rational, Ergo. ,
*" 1. The Relative Conditions to be obfer- -
ved inveference to thie Conclufion,are three.
- 1. Thatthe Premifes be the Caufe of the
Canclafen. 2, That they be beforeit: and
8. That they be more known thanthe Cer-
elafion. o
~ 18. The other lefs principal kind of De-
monftration in refpedt of the Matter, or
the Demonftration what, is two-fold, the
one is from fome fenfible Effect, and the o-
- ther from a remote Caufe.
.. 19. The form of thefe Demonitrations,
* is defcerned partly from the Quantity, and
foit is. Univer falor Particular 5 Par;l{r from
the Qaality, and fo it is Afrmative or Ne- .
gative ; partly from the mannerofthe proof,
and fo it is Offenfize, or by Redulien to Im-
poflibility, Lls CHAP.
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CHAP. VI
- OF & Topical Syllagifim.

Itherto we have fpoken ofa Demon. -
ftrative {yllogifin, whoft matter s ne-
ceflary, and the end a perfect Knowledge ;
come ‘we-now to a Djsletdical of Topicsl [yl
Iogifm, whofe matter is Probable and Con-
tingent, and the end Opinjon.
2+ In a Dialectical, or Tepical Dyllegifm,
weareto con’der of Problems, Propofitiens,
and Invent ton of Avguments. ' 4
3. & Problem or Queffion, is the thing of
which it is probably difcourf:d; and the
Conclufion of a fyllogifin already made.
4 Diahitical Propefisions, ought to bs
certain, at leaft probable, and not Paradox+
es ; now that.is lgid to be Probable, which
not being abfolutely troe, dovh_ feem to be
true rather than faile: And that is faid to
bea Paradox, whichis true, though contra-
ry to the vulgar opinion. *~ ° ‘
5. For the Invention of Argriments, we
are to confider Common places and Rufes.
G. A Place, is common 'Note, " by whofe
helpan Argument is found. L e
7+ A Rule ot Canen, is a Propoﬁcidxj,‘coﬁ-"; ,
A coeoe O taining

o~
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taining the Reafon of the Confequence, in
-a Dialett.cal fylogifm.

8. Argumenss areof two forts, Artificial

" and /nartificial, e
- 9. Antifigal Argugents, are fuch 2s from
the conlfideration of the parts of a Problem,
are not found but by Rulesof Art,. - =
" 10. Inartificial Arguments,are fuch asare
found without any help of, Ars, and thefe
“are nothing but Teflimonies. * :
V1. Arisficial Ayguments, may be raifed
“from thefe feven Topicksor Heads. 1. From:
the Caufe dnd the Effect. 2. From the [ub-
‘ject ard the Acciders. 3. From Difima,
‘and Cemparifin. 4 From Conjugares and
- Noration. §.Fromthe Wholeand its Parts.
* 6. FromGenwe and Species. 7. From Defi-
-nition and Divifien, e o
.. 12, A Caufein General, may be defined
tobethat, by whofc powerathingis..
., An Argamens therefore.from the Caufe, is
- whenina’ probable fyllogifin, the middic
term is the cayfeof the AZgjor, Extream,
" 13. Therearetwo kinds of Canfes 5 Tua
‘ternal as the materialyor matter, of which a
thing is made ; and thie Formal, by whicha
thing is 5 zs, The fhape and form of a ftue,
 External, 25 the Efficient, which, doth
bring the thing tq ‘pafs; and. .the Fizal ar

End, for whicha thing isdone. - s .

. 14 An Argumest. from the Efficient
" Cauft, is whenin a probable fyllogifin, the

mdie
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wwiddle Term is the Efficient of the Major Ex-
gream: as, The Earthis Diametricaly inter
pefed besween the Sun and the Moonm, therefore
" the Moex fhabl be eclipfed. :

15, An Argament fromthe FMal Caufe, is
wheri ina probable fyllogifm, the middle
~ Term is the Fiual Ca_rjz of the major Ex-

ti’eam.A‘ B from the . s

16. An Argament from the materialcanfe,
is when.in a probable i}y}lo ifin, the middle
Term isthe material canfe of the Major Ex-

fréam, or the Genws or Specses thereof.

1 An Argument from the Fermal Casfe,
-3 when in a Probablefyllogifm, the middle
Termisthe Form, Definition, Defcription, or
Difference of the major Extream. - '

. 18. In the Topicksof the fubjet and the
Accident,'We do not take the fabjeit for the -

Jubflance, inwhich the Accident is inherent,

“or the Accident for that which doth precife-
1y and adiquately adhere to the fusfansc;
but fubject is here taken for all that,to which
dny thing not belonging to its effence is at-
tributed : And Accident is here taken for a-
ny fuch attribute, as, Number is she fubjei? -

‘of Equality, that is, it is an . Accidest of an
Accident, o A :

" 19. An Argument froth the fubjet?, is as |
oft as the middle Term in a Probable {yllo-
gifm, Is the fabject of the ma/or Extream.

21. Thethird General Topick for the In- -
vention of Arguments, is from Deffenrainies
“and Comparife. = 22, Dif-

-
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22, Deffereanes, are either Oppofires or
Difparates ; as, 4 Horfey and « Ball: There
are four kinds of Oppfites ; Relative, Contra-
*Y> Privative, and Contradictory. . Compari-
fons are either in refpect of quality; as,
likg and unlike,or in refpect of quantity, or
alfo of degrees ; as, equal and amcqual; and .
what ever may.{w {aid to be more or .lef or
equal, - . . '

23, An-drgumens from . Diffentanies, is .
whenin a Probé le Syllogifim, the middle.
Term is oppofed to the Mijor Extream,
whether it be by way of 3 Difparare, ora ..
Contrary,or otherwife, - _

24. An Argument from Comparifon, isas . .
oft as i a probable fyllogifm, onepart of .. -
the. Major ‘propofition is compared with -
the other, in reference to their agreement
or their difagreement,

25, The fourth general Topick, for the
Invention of Arguments, is from Conjugares .
‘and Noratton, ~ And they are properly cal-
led Conjugases, which for the affinity of

fignification, have alfo an affinity in the
Yoiceor Sound ; as, §ufF, Yuftice, and Fuff-
ly; fome Conjugates dre only Nominal,and - .
fome Real, and fome both, and docompre-
hend Denominatives under them, and are
-either fubffantives where oneis a Noun Jub- -
ffanrive abftraQted . from the Swbjeét; as, .
Juftice, 7M# 5 or Adjeétives, where they be
both Denominatives, or Cencretes, Whicii,
' m

thew
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fhew the form in the Abftralt; as, %,
Yufly. Notasion or Etymolegy, is the Ex-
plication of a Word by the Original there--
of ; as, « Conful, from Counfeliing the Com-
mon-We ' - ' o
26. An Argument from Cenjugates, isas
“oft as in a probable fyllogifm ; the: one the
Conjugases in the major propofition, is the.
Jubjett of the major Term 3 as,- He thas dorh
- uftly is Yuft. -
a7, The firlt General Topick for the In-
venting of Arguments, is érom the whole
and its parts. © Andan Argument from the
thing divided to the divided members, is as
“oft asthe thing divided isthe middle’Term,
end the dividing Members the Afsjor Ex-
tream, ia a Probable Syllogifm, And an
. Argument from the dividing« Members, to
the thing divided, is as oft as the di-
viding Members are the middle Term, and
the thing divided the AMajor Extream, ©
28, The fixth General Topick, is from
Gemws and Species; And an Argument from
. Genus and Species, is when we prove that 2.
thing doth not agree with the Gemws, be-
caufe it deth not agree with the fecies 3 or.
,tha_t it doth not agree with the fccies, be-
caufe jt doth not agree withthe genms,
29. The feventh General  Topick_ for the
Inventing of Arguments, is from Definition,
and Djviflon. Weraifean Argument from
the Topick,or Definition, when w for
R " the
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the Definition of cither Extreant, thatis,of

‘the Subjelt or the Predicate in the queftion,

which bcinth;ound, is put into the place of
the Mean, that it may be known whether

~ the Extreams fhould be conjoyned or fepa-
_ rated; thus we provethat Peter s 4 maen,

becaufe hic is-a Rational living Creature, We

. argue from the Topick of Divifion, when we
. fhew fomething to agree with the dividing

Members, becaufe it agrees with the thing
divided, or not to agree with the thing di-
vided, becaufe it dothnotagree with any of
tne Dividing Members. - . = .

' 30. Inartsficial Arguments,are only fuch
as are raifed from Divine or Humane Te- -

" ftimony. Andan Argument is raifed from

“Teftimony, as oft asthe Authority of him

. that beareth witnefs, is the middle Term, a-

greeing or not agreeing with the Aajor Ex-
tream. - S - j

- [ 4

Mma CHAP.
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CHAP. VIL =
Of Sophiftical Syllogifm..

Sophistical Syllogy(m, is a Captions Ar-
. X gumentation, 'which is feemingly, or.
apparently true, but is indeed deceitful.

2. Sophiitical, or Fallacious Arguing; is
either in refpe& of the Words or of the .
Things. ! S

3. Eallaciesin Words, are five s Ambigni- -
tie, .Amphibolic, Compefition, Divifien, and -
Figure of a Word, - :

4. Fallacies in things are feven, Aecident,
Ofa’ thing fpoken after a fort, to a thing' -
fpoken $imply ; Ignorance of the Argue .
ment; a falﬁ or wrong Caufe, Confequent,
Beginning of the Queftion, and an askingof =
many Qneftions. - -




’

Ethod isthe_difpoﬁn§ofthingsbelong--
ing to the fame Matter or Subje&, fo,
as that they may be beft underftocd, and ez~
fieft remembred. o

2.Method is two-fold,Natural or Arbitrary.
. 8¢ A Natural Mcthod is-that, in which
" the order-of Nature and our diftin@ Know-

ledge is obferved. IR ' ‘

4. In a Nataral Method, we muft fpeak
firft of Generals, and then of Particulars; -
and as we proceed from one thing tc ano-
ther, every part muft have a dependence
on that, which was laft fpoken of by fome
apt tranfition. L e s
5. A Natnural Method is cither Toral, or
" Partial. : RN
“ 6+ A Total Mecthed 15 that,in which a
. whole Science is Methodicaily ordered or .
difperfed. And thisis either, Synthetical,
or Asalyticak ~ o

. 7. A Synthetical or Camp;ﬁiue Miethodis

-~ that, which begins with the firft and moft
- fimple Principles, and fo proceeds to thofe,
* whichdo arife from, or are Compofed of
the firft Principles. o )

" 8. An Analysical or Refolusive Method, is
' _ : Np that
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that, which begins with the end,and fo pro-
- ceeds ftill lower and lower, till we-come to
the firlt and moft Simple beginnings. .
9. A Partial Me:hoa is that, by whicha-
ny part of any Art or Science is Methodi-
-cally ordered or difpofed : or by whichany
: ;_’titgnlar Theme or Subjet is handled by
i felf.
©-10. An Arbitrary Me:hod is that, which
notregarding the Natural order, is fitted
for fuch a-confufed Knowledge, as may be
moft taking with the People, or fute beft .
with their Capacities. -
And thus much concerning Merhod, which
tsthefourth and laft Logical Inftrument;
and with this 1 fhall conclude thefe my Le-
gical Precepes, and laft Part of my Enplifh 4-
sademy: He that defiresto be more fully ac-
quainted withthefe Arts and Sciences, may
for all, but Mufiek, Read my other particu-
lar Traltsof thefe Subjetts, till fome body
that hath more knowledgein them, fhall fur-
nifh us with more ample and perfect Inftru-
¢clions ; and as for Mafick, I am much of ,
Opinion,thatMr. Playferd®s Intreduttion may
very well ferve, to Inftrutt our Youth in
the firft Principles of that excellent Science 3
{;%r-'zrehl:g,;’n;l %l"l a:tl":er helps of Learning, .
L 0, ife. , be &l ' ¢
somandfor cver, Aens Honowr and Glory,

.. FINIS.
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“The Art and Mrsrmv' of

NAVIGATION;
As o Obfervation in taking Heights, .

&c. Sailing the Sundry ways, &c. And

other ufeful matters worthy of wote fo
Nasvigators, &c. : ,

Mongft the many Undertakings,that

- redound to the Advantage of Man-

kind, Navigation is very confidere

- ables for on it depends not only

. the Welfare of private Perfons, but of Na-
“tions and Kingdoms, as being Enriched and
Improved in Knowledge by it : Wherefore
it is highly neceffary to fpeak fomething of
itin this Treatife of Artsand Scienses, that
may Inftru& the Unexperienced, and, per-
. haps, improve the knowledge, of the Elder
- PraQitioners, o .
~ Inthe Treatife of 4ftromemy, you find
the names of the Stars,and many other things
neceflary to be taken notice of in Navigati--
en for on that Art much of this depends;
efpecially in taking the Suns height or Meri:
dian Altiruds, and theﬁgation or. hexgﬁg
n.2. .
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of the Pole, as bcin% the Computation or
Diftance in Latitude from the Zquator, ci-
ther North or South, or any other Imagi-
ned Parralel,as we find Eaft and Weft is the
diftar.ce of Longitude, where ever the Mers.
dian is found, there muft cenfequently be
comFuted anequal diftance on cither fideof
it; {o thag the Meridian thus tonfidered,the
Rumb muft be folikewife, for that leading
from place to place, may be termed the di-
ftance runupon fuch a point of the Compafs.

"And to come nearer the taking of thefe di-

ftances and heights are the prineipal things
to be obferved in this Art asto the Carry-
ing a Ship to any Country and Port, and
knowing at any time where you are, and all
thefe (according to the greateft Proficients)
are more clofely, or briefly comprized. 1.
In the differenee of the Latitude. 2. ln
the difference of the Longitude, 3. The
Rumbs. 4. Thediftance runupon the Rumb.
Now if two of thefebe known or given,
the two that remain may be eafily found,
the firlt by Odfervation, and the laft by T7i-
gonometry, or. Arithmetical C alculationy &c.
And in further confideration of thefe things,

- to find the Latitude or Elevation of the Pole,
you muft obferve the AMeridian Aliisude ci-
ther of the Sun or Stars, and though there
are many ways defcribed to do this, yet
what enfues is found the moft plain and eafy.
. Da it by the Affrelabe ot Quadrans inthis

“ manner

D [ S S
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‘mariner, viz. by what we call backward ob-
- fervation,and not troubling your Eyes with
_looking through the fights, permit the Sun
~ fo thine through the fight,that is next to the
Center, fo ordering it, that the beam may
- fall diretly upon the hole of the other fight,
by which means the thread will fall upon
theright Altitude in the Quadrant, or the
Index in thie Aftrolabe will in the fame man-
* sier divide the degrees of Alzirude.
If the Sua fhine not, and you are defirous
* to find its Meridian Alsisude, you may doit
by ififorming your felf of the declination
-and Latitude ; And upon this ebfervation,
if you find the declination Nerth, then add
to the Complement of the-Latitude, which
you willever find to be the fame with the
height of the Equinadtial, but onthe con~’
trary, if it be a.Sowrh declination, then fub-
_tra& from the Complement of the Latitude, -
- ‘and that will at any timegive youthe Meri-
 dian Alignde,  As put the cafe we find: in
any place the Elevation of the Pole, that is
the Latitude to be §2 degrees, the comple«
ment thereof to 9o degrees, is 38 degrees,,
- which likewife is found to be the hcight of
the Zquino¢tial, and then it being granted,
that on A4y 2. the Sun being 20 degrees,24
, minutes of Tasrss, his declination Nortis
ward is 117 degrees, 56° 21 5. ‘which,when
_youadd to 38, brings the Suns Meridian s
‘tituds to be §5 degrees, 56 minutes, and
v  ""Nn 3. 12 feconds
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12 feconds, but if this be required to be

found when the Sun comes to the ZEquino-

&ial, eitheron the 13 of Seprember,orthe 11

of Aarch, then the height of the ftars -

or fun, when they are upon the Meridian,
willhew the trueLatitnde if fubtradted from
9o degrees, but at other times youmuit find
.out their declinations,and if it happen Nor-

therly, fabtra& it from the Altitude, but if

Southerly, youn muft add it to the Altitude,
by which means yow will find the height of

the  Equinoltial above the Horizon, and -

" Confequently fubtracted from go dcgrees,

will give you the true Latitude of the place -

where you make your Obfervaticn.

If by the Globe youare defirous to find
the Elevarion of the Pele, take the Suns Afe=
ridian Altisude, bringing the Suns place in
the Ecliptick,or the Starstothe Brazes AMes

ridian, and {o move thar Meridian Withthe

Globe through the notches it ftands in, tilk
you find the ftars, or the funs places Elevas
ted as many degrees above the Horizon, as
theit Myridian Abitude is 5 and whitft the

Globe ftands in this pofition, you may be .

confident the Pole will be Elevated to a true
~ Latitude of the place. '

As fuppofe you find the Sens place fa the

beginning of Cancer, whichmay be the 12
of Fmne, and the Meridian _Altitade of the

fon is 62 degrees frem ehe place where you

are tomake your obfervation, then bring
et ) N e thﬁ

¥
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the firft degreeof the fign Cancer to the Afe-
ridian, and Elevate the fame ¢2 dggrees a-
bove the Horizon, and you will find the
Pole Elevated g1 degrees and 30 minutes.

The next thing in Navigation to be con-
fidered, is the finding  the Longitude, which
could it be brought to perfection, failin
would be far more eafy than it is, and dif=
‘coverys of yet unknown Countrys, Rich °
perhaps as cither /wdias ;but indeed,though
many have attempted it;and gone very far,
they have never brought to perfection,how-
ever, for the light of the Navigator,we will °
confider fome things herein. ‘

~ Suppofe the Moon tn beEclipfed,obferve
how muth fooner it begins at a place of
known Longitude, for which fearch the E-
phemeridss theqat the'place where you ftand,
~and obferving your Latitude by the ftars,
~as has been directed, the true hour of the
night may be found; which dore,obferve the
difference of time of the Moons: beginning
to be Eclipfzd, or its middle or endings, at
the place where you make your obfervation,
- which fpaces convert into degrees and mi-
‘nutes, which added or fubtraé&ed from the
hour of the beginning,middle or end of this
Eclips at a place of known Longitude, thefe
degrees and minutes in their difference be-
.tween the hour at one place,and the hourat .
. another, added or fubtradted from the de-
greesand minutes of the known Longitude,
L : , “you
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‘yo(tlx will find them give the required Longi-
tude. - )
- If the Moon be not Eclipfed, which E-
clips cannot be expected upon every occas
fion, then you may obferve it by the Sun
and Moons motion, as thus ; fuppofe, and it
~ is granted, that the Moon is flower in moti-
-on than the Sun 48 minutes, in 24 hours, or
" s6odegrees, then by the help of Mathema-
tical Inftruments, find the true Meridian in
any place, fuppofethe Weft-Indias, &c. you
muft alfo find the hour of the Moons com-
ing to that Meridian by the Epbemerides, or
other helps ; and this being calculated for’
Londen,you find by thofe helps, that on fiuch
a day the Moon comes to the Aeridian, at
four in the Afternoon, and you being the
fame day in the Indias aforefaid,you find her .
come to the Meridian 10 minutes paft 4,
whereupon confider by the Rale of Propors -
tion, that the Sun and Moons difference in
_motion, being 48 minutes in 36 degrees,
what willit come toin ten minutes, or if 48
ives 360, confider what ten gives, and the
ourth proportional number willbe 75d and
{fo much is the diftance of that placein Indis =
from Londoer, and the longitude of Lendon
being fubtracted from that number” 20 de-
rees, and g5 Remainder again fubtracted .
rom 360, what remains produces the lon-
gitudeto be 305. Some other ways are -
" laid down to prove a knowledge of the fon- .
o ‘ gitude,
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gitnde,but the whole matter being inaman-
ner in the dark, thefe may fuffice foran Ex-
periment. ) : K

But in plain or circular Sailing, the Com-.

- pafsis very moch heeded, but fomerimes

there may be miftakes by the variation of
- the Needle, which you may Rectifie by the

~ Globe, in this manner ; let the Suns place be.

- brought to the Eaft fide of the Herizon, and -
obferve the Circle of Winds, and then a-

- gainftthe Suns place you have the point of

- the Compafs,whereon it rifeth, amfi% pro-
ceed to take nutice upon what point it 1ifes.
or fets, obferve then the difference happen-

. ing by the Globe, and by the Compafs, and,

- if there be any, that is the Variation, for
which Variation, allowing that the Nee.le

- will ever fhew the Rumb, which is.the true
point of the Compafs, as to the fteeringthe

- Ship. o o
- If you-would know how much way your
Ship makes in fuch and fuch fpaces of time,

- thisyou may obferve by the Logline, or

* Minute Glafs,and by the firft fo many knets
as fhe ruas in half a mrinute,fo many Miles is

“fhe counted to Saitin an hour, or it may be
done by ‘hanging up a Bullet in a fring,

. which will count the Minutes by its fwing- .
ing, for if the {tring be proportioned to 38%
Inches, it will fwing about 6o times in a mi-
nate, but if longer not (o many, and there-
fore it is left to your difcretion, to propor-

T Qo . tion



214 The Englith Academy.,
tion it as you make obfcrvation by the half
minute glaf$, inftead of which, this (for
necefiity) may ferve turn. - o o
If you would find the Suns Amwplitude,,
and thereby the variation of the Compafs,
obferve, That as the Proportion of the Co-
fine of the Latitude is to the Radims, the
fame you will find the fine of the declinati-
onto that of the Amplitude, as, It being
granted the Latitude of 31 degrees, 23 mi-
‘nutcs, ity Cofine, or Complement, is 38 de-
grees, 28 minutes, and the declination of
“the Sun1g degrees, 10 minutes ; the Am-
plitude then will be found 24 degrees, §2-
.minutes North, by reafon. the deelination
is fo.  Asforthe Circumference of the Com-
pafs divid.d into 360 degrees,. obferve
when the Sun rifes and fets, how many de-
grees it is from the dire¢t point of the Am-
phitnde,fo much you will find the Needle va-
1y inthat place. ,
As for this kind of Navigation it is-vule
garly propofed in three manner of ways, or
. Methods, efpecially, as relating to private
Scamen as plain Sailing, Mersarors way or
InftraCtion of Sailirg, and Sailing by an
“Archor great Circle, ca"ed Circular Sail<
‘mg. . The plain way of f2ilirg is by a plain
“€hart, which is the moft fubftantial, and
that on which theother are grounded, and
to.thofethat fail near the AquinoQtial, they
have little or no occafion for any other
’ ‘ o way,

e e
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. wa!, as having their degrees of Latitude -
- ‘and L

ongitude equal, each degree divided in -
to 6o minutes, and each minute put for-a

‘Mile, yet fomewhat exceed the Englifh mes«

fured miles, as containing about 6000 feet 3

_ but if you are to come far from the Zquino-

¢tial, then though you may keep: your Lati-
tude in plain failing, yet you will beat a
lofs for your Longitude, and therefore to be

" better informed » confider that as the Radins
~or whole fine of go degrees, isto.6o Miles,

fo you will find the Cafine of thelatitude, is
to the Miles contained in- one degree of
‘longitude in that latitude, fothatin thelas

- titude of 6o degrees, 30 Miles make a de-

gree; as five godegreesto 6o Miles 10000,
{o Cofine 6o degrees to 30 Miles 5000,and by
this rule we find, that if your departure
from the Meridian was 280 Milcs, and they

- being divided by 60, reduced into degrees

-and minutes of longitude under the ZEquino-
¢tial, ityields 4 degrees and 4 minutes, but
if thefe 280 Miles happen to be Eaft or. w:(;;i

_or yoyr departure from the Meridian fho

‘be in the latitude of 60 degrees, where
30 Miles make a degree of longitude, then

- divide the 280 Miles-by, 30, and you will

findityields ¢ degrees 32, or ene third,*
which is 20 minutes for the difference of
longitude in that latitude.T o fail by Aerca-
tors Chart, is little other than coming to a
knowlgdge of tl.e true latitudes, Meridians,
S . Qo2 and

—a—
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and Elevations of the Poles, Miles,minutes,
cc. as when it fo fall out that one place is -
under the Zquinoctial, andthe other near-
er one of the Poles, then we find, the Meri-
diomal minutes, anfwerable to that place, -
which hath latitude, is to be Accounted for
the Meridional difference of latitude, or
that latitude inlarged. . '
Again, fuppofe both places are towards ..
-ene of the Poles, thereupon fubtradt the.
Meridional minutes that are found anfwe- -
ring to the lefler latitude, and the remainer
~ will'be fourd to be the Meridional minutes
séquired. N :
- Again, if we find one place to have North -
. latitude, and theotherbe in Soxeh latitude,
-then add the Meridional minutes, apper-
taining to either place together, and you:
will find the fam thercof to be the Meridi- -
onal minutes required, ‘Gec. . -
Circularfailing is'held to bea very good -
- way-of failing, -as the beft, fhewing the nea--
reft way and diftances hetweems any two -
‘places, yet carryswith it fome littee diffi-.
culty, fothat the Seamen feldom keep to
their courfe near this Arch, wherefoge lea-
ving you to confider of what has been faid;
I proceed to other ufeful matters, -

.\f'.\‘ C}i’A,p‘
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B I{am)%], or the Cﬂr:‘am{ Art of bi;dg |
ing made plain andeafy in deferibing, and
déresting the pofitions of the Sundyy forts

 of Dials now in ufe ai[o’ 20 know by a -

 Sun-dial the time of the

night by the
Moons [haddow. - e
' Ialing isa very Curious ART, and re-
’ quires much Caré and Induffry to come

.up toit inall Points ; for of Dyaisthereare

.

~ world,

‘fundry forts, varying in fomewhat or other,

-according to thelr Places, Pofisions, and the

Suns Pegrees, fonf® are movable, and may
be carryed from place to place,others fixed,
and are found to be Regular,or Irregular s
the Regular are fuch as are ona Plain, di-

-rédtly towards one of the Eminent parts of .

the world, as full Weft, or full Eaft, but
the Jrregular are thofe that- have no direct
pointin%to any principal quarters of the.
ut rather declines them. -
. Of thofe called Regular, they have many
‘names to diftinguifk them ;'as, The AMeri~

. dian Eaff, The Meridian weft, The Hori--
. zontal Dial, TheVertical Northward, and

the PVertical Southward, The AEquinoétial -

. below, The e£quinotial aboye, the Pelar .
" below, and the Polar above. /

{tant towards the Horszon. .

- The Horszenrdl, iswhen it is equally di-
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~ The Verticaly isa Perpendicular erefted
abovethe Forizon,tending direttly towards
- the, Pertieal. point, being Paraile! to the
Primary Verial Circle, and-is’ duplex, as
North Perrjcal looking to thes other which: -
is South Virtical, i o _

_ The Eaff and Weft Meridians have ‘par-
" ticularly either of them their feveral ways,
being equally diftant from the Meridian
Circle. ' ‘ : B
-~ The e£quinttials mentioned are thofe -
‘of which either have their feveral ways e-

qually diftant from the e£quaror, the one .

" above and the other beneath the Herizon. -
The Polars have liktv?'e their different
‘ways, theone being benath, and the other -
above, they are found as. Parallels to the
Worlds Axss. - . - T
The Frregular are cither inclining, or de- -
clining ; the firft of thefe is equally diftant
from any Wertisal Circley and from thence .
is often called Zzrrical, though ~declining
from the Primary Vereical, propetly fo na-
:med, and is of two forts, there being one
+ declining from the Scuth to either Eaft or
‘Wett, -and the other from the North to ej-- °
-ther Eaft or Weft, a .
- That which inclines falls away from the
Vertical Point,having its inclination toward .
* the Horizen, snot being equally diftant
from it. - " :

As for-thehours which thefe féveral forts

of

.
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‘of Dials, areto parcel out time unto, they
-are Reckoned 45 to the days they make di-
‘vers, according to the diftant Latitudcs,the
‘Suns afcending or declining, yet. all allow
.24 'hours to the day and night, dividing

" each hour into 60 minutes, -and thofe into

‘feconds parts, ard fmaller propottion of -

. time, tillir can be difcerned only by imagi-
‘nation. The days arc held intwo diftin¢ti-
ons, the one nateral, and the other Artifi- -
cial, the Natural day is accounted 12 hours
-the ‘Artificial as many as the Sun allows ei- -
ther the longer or theleller it fhines.

Buttobe an exalt Horolegian, obfcrve
- thefe methods, be fureto have thetxadt E-.
- levation of the Pole, which to find, you are
direted in thetreatife of Navigatwn, fur
by that your determination ofthe Cemrer of

- hours muft be had alfo the ftileof the Dials-.
. Altitide, and the order of it, and whate-

. ver is requiiite befide of that nature 5 .yom
muftlikewife know the trug Aderédian Lihe,
that fo the Dials Meridianline may haveits
place diretly under the Meridian of ths
glace whereitis pofited. And he that un-

_ dertakes this work, maft be furnithed with
fach- Mathematical and - Aftrenofmical In-

* ftrumentsand Materials, as may give him

~ adue underftanding of the proportians of
‘time, as a Rule,, Compafs, Aftronomical

Quadrant, divicfed exadtly into go degrees; .
with a defcription of the hour line & -points
Pee _ cPpa2.. and

)
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amd to bring this Ingenious work to perfe-
{tion, you muft te careful thefigures of the
hoursare fet at their preper and proporti- -
onabtle diftance to anfwer the moving ofthe .
ftiles haddow, and that your ftile be well
contrived as to its Form and Altitude, and
make your obférvation to.fix it exattlysallo -
be very careful in the Application and Dif- -
pofition of the Dial when it is finifhed. :

But to come to what is- more curious, be

“fure the hours be defcribed, and to de it -
there aregranted to betwo right lines fett-
ing eachother at right Angles crofs ways, -
‘oncof them being the Aferidian line, or
the 12¢h hour line, the other is terined the
Occndr Jine, by which the firft crofs waysare
cut to the right Angle, and thisis generally
«called the line of hours, becaufe in jt the.
horary points are defigned, but if we come *
toits more proper denomination, it may . -
be called the ZEquinoctial line, fince it re-
prefints the Aquinottial Circle, the chief -
rule ofall hours, - . RS .

- - Thus much being explained as to Dial-
" 1ng, . in general, we come now to more par-
ticalars,. o o
- Ifyou are defirous to have a right Dial,
you muft be fure to know its right Center,
‘orthe Cenrer of the hour, to do which, be
very mindful of the Elevation of the Pole,,
¢fpecially in the Horizontal Dial, or any of
that fort,for they will not declare the hours
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in any place, bit under a certain Elevation,
and thtrefore if they are removed far, you

" muft be again proportioned to that Eleva-
tion Conjeture we then,the Pole be Eleva-

. ted 49 degrees in this Region, whichis 41,

- place here thefoot of your Compafs in*the
Inftruments Center, extending the other
foot from that to the Equinotial line de-
feribed in the inftrument,where in that part

* the 41 degrees is cut by the Radim, fo num-

~ bering from the 12th hour line, and tranf.

fer this extenfion.of the Compafs upon thé

_ Dial,having yet the Compafles foot fixed in

. the Meridian, and ZAquinoijal lines, con-

courfe, and the other fix in the diftant part

- of the Meridian line; determining, that

point to be the hours Center, and fo from

" thence, and each point in the ZEquino(tiak

line, you are to draw all the lines, which

fome term, the Arches of honrs. And fure

ther a line is to be drawn through the Cen-

. terof the hours, a line Parallel tothe Zqui-

no¢tial, and this is to be accounted the line

- of the fixth hour, as well in the Evening as
the merning, as likewifeofthe hours of 4

“and § inthe Evening, are to be drawn out
~beyond the Center of hours, for the like

- hours in the morning, and fo of the reft, e-
qually compeering ; and thus yoa havean
‘exa@ defcription of a Horizomtal Dial,

- whofe figure you may form as you pleafe,

* placing the Charadters of the hours at the
end of theline. ™ - - Pp3  If

- .
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If you defign a Fertical Dial, it gay be -
~done upon a Regular wall, the fame way as
the former, yetihere is fome difference to
be obferved, not only inthe Scituation, but
likewife in the ¥erticed,in cafe of being cer-
‘tain of the Center of the hour, the Poksr E- .
levation degrees are to be here taken for the
Alsitude of the file, allowing the degrees
complement, thongh the Horizemral Dial
is the contrary; however, there being a
~ diftinCtion between a Vertical o the North,
and a Peitical to the South, the VPertical
~ gothe Nerth is,as we may fuppofe,a Meridi-
an Inverted, baving -the Cemer of hours.
downwardsfalling fhort, in thewing fhiort,
in fhewing the hours, for in fome Adjacent
Countreys, it fhewsbot frem 4 to 8in the
moraing, and thedike in the afternoon,and
the Sesth Verrical hath the Center of hours
and its ffile ypwards, fhewing from the fix
"in the morning to moon. ' 5
A Meridianal Dial either Eaft or Welt,
for the firft, it muft have a Line Pa-
nallel drawn to the Horizanand a flight Cir-
cleat any Qﬁ:ni.ng of the Compafs, begin- -
ning from the Horizensal line towards the. .
- vight fide yhere the Esffern Dial is to be
drawn,cosceiving in the Inftrament fuchan
-Arch at the like opening of the Compafs,in
which Arch cut o the Edevation of the o8-
Kstor, and carry the Interval to the Circle
rawn from the point, andaflow the Arch
tobecutoff. . e Te
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To frame an < £quinofial Dial, two lines'
* muft be drawn at right .Angles, whereof one
**is to be the Meridian, theother that of the
hour, 6 morning and evening, and from the’
_ufual fetion of thefedines, draw 4 Circle'.
"as you think fitto be divided into 24 pre--
" portionable and equal parts, for in this’
ind of Dyaling, sk the Intervals muft be
equal as tothe hours: AP
" 'The Pelar Dial gaes Parallel to the Axi
.-of the world, lyingasitwere init, and is
to be Elevated-above the Horszontal Plain, "
the fame degrees as-the:worlds pole, the
‘lawermoft part i many places, containing '
‘not above 4 haurs, yet generally the mor-
rning hours are 4.xnd §, towards the lefc
fide the Evening hours 7 and 8, but'the
“topmoft fhews the hoursfrom 4 in the mor-
‘ning ta § in the Evening, but not the fixth
by reafontheSun then is parallel to the
Dial glanting thenuponits fide. .,
A Dial of Jrregaler Declination may be -
" beft managed by the Aeriners Compafs, .
and applying tlie Semi-Cirele divided in'the
Planto a competeat number of degrees,
- the pin or. ftile placed at its Center, fo that
in that Aeridionallignr, you will perceive
the degree the fhaddow. cuts, and ‘the way |
it cafls, by the which you may the bétter
- determine the fpecies, and how it declines ;
. by which obfrvation, you may. draw a
- Dial in any place, fixing your ftile hot'
S R : _ -what
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w‘lhat Magnitnde you pleafe at right Ane
- gles. T o
g. If you are defirous to find by the fhining -
of the Moon, the hotr of the night upen a
Dial, fuppofe youhavea Horizontal Sun- -
" Dial, movable or fixed, joynto it a Dial,by
fome called-a Moon Dial, made np of two
Concentrick, Circles, where in one you will -
meet with the day of the Moons Age, by
applying a Globule to the number 30, in the
other, the 12 hours diverfly fet down ; then
knowing the Moons Age, fo place your Sun-
- dial, that the Moon may fairly fhineon it, .
and being placed as for the day, fee -
what heuar the Moon fhaddows on, as: fap- -
pofe the 8, then place the Gébale, the hour
you find fet downinthe Horary Circle,and
~ then again having recourfe to the Moons
Age, it will give you the hour required, as
fuppofe it be the 12 of the Moons Age, you
will find the fhhaddow about 5 and a half,
“whichisthetime, if (as it frequently hap- .
‘pens) the Moon Digl be compofed of 3 Cex~
trical Circlesy whereof the laft and greateft
- be that of the Moons ‘day, the next to it
the hour Circle, and the ininoft the Index 5 .
et the Tndex be applyedgo the day of the
Moon, and then by that Circle, obferve
whit hour, or part of an hour the fhad- -
dow marks, and you will find the true con-
gent, . &~ - : a

~ FPlanamerry,
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Plhiméhy; or, The mﬂ;E.x"}z}:t and.: -

* Curions Arts of Swrveying Lands, &c.
- after the neweft and mofl Experienced
Method and Practice, &c. o

: PLmimiéy, ‘or Surveying, is_numbered

among the Curiqus, and dcferveswor- -

 thily here totake place; and to be exalt

" in this,have (befide other Inftruments pro- -

per.to the matter) a Ruler of about 7 or 8

- Incheslong,and an Inch and a half broad,.

-and place two Scales, one of +2,and the o-.

~ ther of 11, inan Inchdefcribing a line of

.

Cords2 Inches long, or fomewhat lefsthan
60 or go degrees, -the Radius of which or -
6o degrees, being equal to the Semidiameter

of the fame Circle, and after the order. of -

thefe on the other fide, place feveral other:
fcaiesyhich may be of 16, 20, 24; or the
like in ‘an Inch, whereby you have an In-

ftrument neceflaty for fundry occafions,and -

- for this feale ig its ufe you muft be provi-

ded with a pair of Brafs Compafles, alfoa
curious pair of Calem Compafles, having

. fcrews to alter the points, as to draw as ec-

cafion requires to the beautifying the Plats

. with black Lead or the like ; being previd-

ed with Inflruments, and all things fitting’
for meafuring, you muft confider the Mea-:

fures, and reducethat whichis called Sta

Qq . tute
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tate Meafure into fuch meafure as is Cufto-
mary and Ufual, for by an A¢t of the 23 of
Edward the I, an Acre of Land was to cone
tain 160 Pérches or Poles to be made out
. fquare, &¢. but'by Cuftom in divers pla-
ces of this Kingdom, this has been altered
by the.varying of Perches in the number of
feer, as, 18, 20, 24, and fometimes 28
foot ta the Perch, and this requires the:
- Surveyers diligence to reconcile the one tc
the other,of which we fhall give fome infight.
Soppofe you are to Reguces Acres, 2
Rocds, 20 Perches meafurgd Statuté mea-
{ure by 18 foot the Perch, inthis cafe feek
_the leaft proportional terms between 18
and 16 foow and a j, and to effett it, be-
caufe the latter carries with it a fraction,
. redueeitinto halves, and that they may
" be of ene denomination, it the 18 foot be.
Tikewile halved, and you will find them
in vhis manncr 4%, which you muft abbrevi-
- ate by 3, in faying, how many times 3
fhall I find'in: 33, and the Anfwer will be’
11 timss 3, and the fame do by 36, and’
yeuwill find it 12 times 2, ard thereypn
en the two proportional terms between
16 ; and 18, willappeartobe 11 and 12,
wltieh being dcne, reduce the Given Quan-
tity cf's Acres, 2 Roods, and.20 Perches,
allinte- Perches, by which means you will
" find themto be gco Perches ;then obferve .-
what is the Proportion, the Square 11,
S which

~
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which is found 121, bears to the fquare 12,

. .which isfound 144, the fame does the Acre

- containing 16 and a half feet to the Perch, -
- bear to that that contains 18 fect to the.

- Perchor Pole. - "

 Always obferve, id this was particularly.
that thegreater meafure is to be reduced
. into the lefler, then multiply the Quanti- '
..y Given, wiz. 9®0 Perches by 144 the:
- arger fquare, ‘and you will find the Pro-
duét ‘to be 129600, and that divided by
- 121, youwill findthe Quotientto be 1071 -
. Perches, and ,$, parts, which reduced in-
- to Acres, givesus 6 Acres, -2 Roods, and
31 Perches, ard ,3, parts of a Perch, and
~ this compeers with the Quantity of Acres
Parallel with Statute meafure ; byt onthe
. other hand, if it had been_ required for
- the reducing Statute Meafure into Cufto-
- .mary Meafure, you muftthen Multiply goo -
rches, your given meafure or quantity,-
y 121, which is the lefler fquare, becaufe
| thelefler is to be reduced into the greater,
~ and youwill find theProdu& to be 108900,
which if you divide by the greater fquare
- 144, you will have the Quotient 7564,
- which being reduced inte Acres, is 4 Actes,
2 Rokds, 36 § Perches ; and thisrule is to
" be taken with what ever Cuftomary quan.-
" tity is propofed in their differencce, and.
degrees, aswhen the Perch s 20, 24,. 01
28 toot, or other difpropertions of num-
ber., Qg2 - If

.
O
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. H.inthis Menfuration, you are required
- to reduce Perches into Acres, and fo on -
- the contrary, obferve that by the Afore-.
mentioned - Statute, an Acre of Ground -
fhould contain 169 I?uarc perches or poles,
beingevery Rood 4 quare»]fgerch'cs, fo thay
* ifyou find any number of perches, thag
muft be done into Acres, the given numbey -
muft corfequently be divided by 160, and’
the Acres ar¢ fhewed by the Quotient, but
if there be any remainder, and it be under, .
' 40 5 they are perches, but if they are found/
_to'exceed 40, divideby 40, which youwiid
- find to be the pumber of perches contained
in a Rood, fo that the Quotient will be,
Roods, and the Remainder Perches, |
But to reduce Acres into Perches, therq: .
is no great difficulry, conﬁdcring, it is'bug"
tarning it as it were backward, for in thg
‘other to bring Perches into Acres; the di~
vifion was by 160, but in this cafe, to turny”
. Acres into. Perches, - it muft be multiplied; .
" by 160, which being obferved, we come;-
' now to more nearer particulars, as to thg,
matter in hand. - If the piece of gronni
“you meafure be fquare, having confidereq; -
well that the Acreé is'160 Perches, then?
. maltiply one of the fidesby the other joyny:t
- irgtoit,& youwill find the fumis tobedk; <.
- vided by 160, and fuppofe your Grounc:"
be 40 poles one way and but 20 another, -
thefe multiplyed, make 8co . Poles or !;er‘ ;
~ } 'v - cgs,

.
el . e
e+t e o i
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ches, whichdivided by 160, fhews. § Acres

tobe the content. . - o

 In meafuring a Triangular picce of -
Ground, you muft firft obferve to ‘meal

fure - the longeft fide of the Triangle, as
alfo the Perpendicular oppofed to the faid
2ong fide, thenmultiplyingthe half of one
%y the whole of the other, you muft di~
'vide by 160. L S
* Suppofe the fide be 60, the Perpendicus
1ar 405 60 muft be multiply’d by 20, ot
‘40 by 30, which fo done, make 1200,which
‘being divided by 160, renders7 Acres and
'; for the truecontent. :

. If you are to meafure that which we call
a Trapezia, or a double Triangle, then
“both the Perpendiculars muft be multiply’d.

vhy the Diagonal Line, as being theufual or

common Bafe of both the Triangles, and -

! quft'be divided by 160 in this manner. Let
¢ he Diagonal Line be 40, and one of ‘the
. Perpendiculars 15, theother 8, which be-
o.ng pat together make 23, which being
“nultiplyed by 20, which is half the Dia-
*ronal Line, make 460, and that divided.
"y 160, renders two Acres, three Roods,
nd20Poles. . -~

.« 1f theGround be Circular, then half the
?%)iameter moft be multiplyed by half the
?* ‘ircumference, and the produét divided
%y 160, whereby the Diameter of the "Cir- .
“cle being found to be 140 poles,the Circum-
- ’ Rr feretice

5 v

LN
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- ference is 440 poles, and the half of theft

- two produciag 220, and 70, they are to bé.

. multiplyed together, and then produce
15400 Perches, which being divided by 160
produce 96 Acresanda}. - o

If the piece of Ground given, “be Oval,

. fuppofe it to be 30 Perches one way, and -

--40 the other, to know the content, mul-

- tiply the length 40 by thebredth, fwhich as

a(grefaid is 30, and you will find it make

1200, which again divided by 203 12y,

. and you will find it yield 5 Acres, 3 Roods,

dnd 23 Perches, and by this laft number fo

working, you may find the number of A=

- cves contained, ina Semicircle, °a” quarter

~ or fixth part,or any feion ordivifion of'a

Circle greater or lefler, multiplying the

“half Diameter. . - L

~ If you are to meafure wood Land, ‘which

--is the difficulteft of all, "you may fix a

- mark at either corner .of the Wood, that

- 3 marks may be feen ‘at orice, thén having

* aQuadraatin your hand, layit flat there-

~ on, and take fight totwo of the marks on

~cachfide. and ther upon paper, mark the

. degrees of the. Angle, and meafure to the

. twomnarks in fight, and placethem on the
-fame paper by your line of equal parts,and

~do {0 to all other corners, till you have

. ~clofed up the Plat or Wood, which then

anay be’cafily brought .into Acres by the

- ige of equal parts. And Note here, i &::r

. - o
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Quadrant bé too fmall, you may joyn two: -

gogesher, or do.jt bya board for want of
a plain’ Table, fo your.Plat upon the
«paper make 3 Triangles, and to me3- °
~ fure one.of them, meafare for .one Tri-
‘angle the longeft doted line, by half the
middle doted line, "or Perpendicalar,
which gives the eontent; and by. fo wor-
king the other two Triangles you have..

1

~ compleated it.. -

»
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The Art and Myfiery of Gauging Vef-
. fels of ‘S:md»; Forms. 05 éxmi-
- ties, by. Exact Rules laid. down plain
© and eafic 1 Alfo to Gauge amd.
- know the Burthen of any Ship, ard
ather matters. :

Gdugiug is very neceflary to be un-
derftood by all People that deal in
Commodities, wherein Casks, or the like,
give the Dimenfions of theirgMeafure ;
wherefore, for their better Inftruction in
this Art, there are two things principally
to be_confidered:. Firft, That fecing Vei-
fels are moftly of Irregular Forms, it muft.
_be the care of the Ganger, toconfider how:
they areto be reduced to Regular Propor-
tions ; and, inthe Second place, toinform:
himfelf, of the true content of the Gallon:
in Cubick Inches, or partsof a Foot ; and:
for the firft of thefe, carefully Mcafure the
Diameter of the Cask at the Bung and
Head, and, by thofe Diameters, to find:
~ out the Afea of their Circle, and fo-take
2-thirds of the ‘Area at the -Bung, and ¥
third at the Head, which, being added, -
" will befound to be the mean Area of the
Cask ; and if you muitiply that Area by
the length of the Veflel, it will thew how -

- many folid [nches arc contained in that

_ Yeflel,
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eflel, which being divided by the nam-
ber of Cubick Inches in one Gallon, the
Quotient will demonftrate what number
of Gallonsthe Cask holds. o
* As, if we fuppofe that a* Veffel of Wine
be 18 Inches. Diameter at the head, and 32
Inchesat the Bung, the length being- 40
Inches, if 'you would be fatisfied in the
. corntent, confider, that one third of Area
st the head, is found to make in its due

Pproportion-— - 8, §2
P Ap&r twothirds of the Area of the 'éungf
make — . ——$36, 166
And then cogrfider the fum of the two,
- tobe s 620, 909
" When Multiply’d by thelength——40.
. 9%
- Makes Inches folid ———— 24839, §60.

. Thefe being divided by the folid Inches
inone gallon of Wine, they being-231 In- -

" thes for the content, yi¢ld 170 ‘Gallons,
§y30 parts, which is.fome fmall matter a-

" bove half a Galfon, yet fome raife a-di
fpute about the- certain number-of Inches

- ina Gallon, yet the-Wine Gallon is gene-
.rdlly concluded to confift of 231 Cubick,
‘or folid Tnches,and the Ale Galion is held by
many in Computation with the. Wine Gal«
lon, as 4-to §, fo that in fuch a degree of
difference, it muft be 288 § Inches, but

. upon the impofition of Excife, it- has been
o : ... Rr3  gene



g

234 W Eoglil Seademps

gencrally Efecmed -but- 282 Cubick: Io-

1f you would know the’ cangent of 3py
Wine or Beer in Ale or Beer Gallons, ob- .
ferve for theBeerBarrel. . .

" “The diameteratthe head,s inches,o parts .
- Far the diamerer attheBung,2 3 inch.oparts .
- The lepgth————27 iches, 4 parts .

* “The Kildesfia birs o its mesfiriogs,
- The diamerera the heas 16 iriches,1 ;?irt -
Its diarieter at the Bung, 18 inch.6 parts
- TheLength ~————r 12inches, 1part

.. And thefe are called the Coggm feant--
and very well agree with the recei- -
v %?ntityo the Ale Gallon,. allowing,
-jt 0 be B8 Inches and a half, fo that the
- Barrel this was reckoned tohe a Pint over .
36 Galloas, and 2 Kilderkina Pint gnd 3 -
haifover the half of that, though as ] have
faid, this Gallan has lately been agreed np« .
on by a.Committee of Excile, to hold ng .,
morethan 282 Cubickinches.. - .
. Now to mesfuse Brewers Valflels, &¢,
whether they be Square or Rownd, or of
any other form ¢ Firfl,toknow their trae
Contens, shicrve what bas beea faid in -
Meafuring fiach Bodie:i‘dividing by 282 the
inches in one Gallon,demonftrates the con-
tent in Gallons, and if you divide the %‘xal-
. A ons .




, @ye Englihdreavemp. 335
“ons by ‘36, thte contents in Batrels are
~ fhewed, and fo by knowing the true sum-
_ - ber of Inclies, any meafureis to'be taken. -
-+ 1f you would “kitow the Burthen -of &
* Stip, ‘or how mrany Fun fhe will hold, o
“Commodionfl-carry : - Fieft,inform your
** felf hy nieafure ofthe length of the Keely
~ and t3k? the breadthat the Mid-fhip beain,
- 4nd the'depith of the Hold, -and'sheie three
“yow'ymift rinltiply one by the other, then
* the prodact ‘theresf muft be divided by 100,
and fo the Tuns of Burthen will be plainly
O e gt o i
~As, prantingthe length of 2 Ships Kee
~ 'tobe 56 Foot, and zt‘th% Middic-beam her
- breadth 26, ahd.the depth in the hotd ten.
."foot, then to know how many Tuns fhe
~“'wilf carry, let 5o be multiplicd by 20, and
, it makes 1000, and that again multiplyed
by 10, makes 1000®, the which, when divi-
“"ded by 100, and cotting of tte two laft Fi-
_ gures, it Thews the Ship tobe 100 Tuns of
- Butthen ; but this way isufually attributed |
to ‘Men “of War, but for Merchant Ships,
_ ‘they give o Allowance for Mafts, Sails,
Ordnance, and Anchors,the which, though
‘they are a Burthen, yetare not accounted
»Tunnage ; wherefore, asto Merchant Ships,
your produ¢t muft be divided by 95, and
~ then 'a Merchant Ship, ‘of the aforcfaid
‘length, breadth, anddepth, will be found
-« 195 Tuns §§ parts- Burthen, thovgh the!i
: - mu
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muft be.regard bad inthis cafe, to the mi=
dle of the Ship, for fear of Erring, -and if
. you e dqubt.él whether you are right or -
not, if the Ship be Irregularly buile,find out
how many Cubick Feet it co?tains,and Rec- -
koning that a Cubick Foot of water,weighs,
- asitisgenerally accounted, 5§ dverdupois,
.-or 16-ounces to the pound, fo-that confuler
20q0 weight beingallowed to the Tun, and
every hundred 112 1b. the Dimenfions muft
be taken accordingly, and by’ this Rule
you muft- take your proportion: Bat to
come fure of this another way- 5 .
- . Meafure on the out fide the Ship to .her
~[;2;htmgrk,* when fheisin, the Water an--
laden, and there you will find the, weight
.or content of the Empty Vellel, fo that if
‘you take your meafure from her 'Light-
mark to her 'full,drau%hrof Water, be-
ing Laden, you have the true Burthen of
‘her Tunnage. Alfo, if yob’re defirous to
- know the Burthen of another Ship. dou-
ble or treble of the "fame Mould, or a- -
greater or leflet proportion, maltiply the
meafure of the Lenﬁtﬁ, aiid Breadth, ard -
‘Depth Cubically,” aftér that is done,dou-
“bleor treble the Cubg, azd Extraftingthe
_Cube Root, your 'wotrk is done, .and fo
you may go ento.otficr marteis of this riae
ture, or .any ather belonging to Gaiging,
which your Raulés and Inftruments ot di« - .
reQion will furnith you, in your proce- -
\ - - - . R - “' L A durc’.

-
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- dure, when you are once thus far_eftered,

* and by degreesit will become eafy, if you- |
caft a Method in your mind. '

. Exa8t Rules and Diretions for For-
vification, Regular and Irregular for

- War, Offesfive or Defenfive, Outworks

 and Imward Stremgths, &c. -

. 'FOrtiﬁcatim is of great moment, and in
‘the well obferving and Regaiar per-
ferming it for defence and offence, many

times confifts the Safety of Countriesand - |

~Kingdoms, however the Scituation and
Circumftances require much Variation, fo
that to prefcribe the Models of all Fortifica-
tions would be ‘Endlefs, and- therefore it
will be moft convenient to treat of the mo-
dern, or thofc moft generally inufe. .. .~
Obferve thea of this kind, your works
‘require to be Flanked to keep the Enemy
-from a-fudden Entrance, where: any Breach .
is made by the great Guns, for if the Be-
fiegers have made their approaches fo near,
. that the Befiegeds Cannon in the Front are
difmounted, .then you may beaffured their
dufign is to put their Miners to pafs the
Diuch, and thenif they perceive any place -
out of fight of the Befiegeds firing, they .
' will have.an Qppostunity to make. their
A S T
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.Mines with little difficulty, fo that a place

unlefs theGarrifon be very Largo to make
" frequent Sallys, may betaken in-8 or 10

_days, that with Flankers might hold out
" mvch Longer, fothat it has been the pra-

&tice of late to turn-the AntientRourd Ba-
ftionsinto fharp pointed ores, which not
only upon otcafion ferye for Flankers to
“defend againft any hatty approdch, but to
flaunt and hinder the force of the great
Shot playing againft the Town or Fort.

" Amongft otherthings mecellary on “this
.occafion, the great Lineof defenceis to be
confidered, or what may be found near E-
qual into it, viz, the Polygom Imtersenr,
which onght not in moft.cafes to exceed 120
Fathoms, or 720 Feet, and this is found to
- -be a point blark of the Execution of a Muf~
«quet, the Cannon being here Incommcdi-
- ous, and therefore the defence is to Le fa-
ken from the former, the latter befide the
rwafte of Ammunition, lying muchlyable to
“be difmounted, and not Yo eafily again re-
:mnounted, asthe Emergency requires, and
thedifficulty is likewife greater in maintai-
Ting a contimual Fire, and if the work be
not incommoded by their over largenefs,
the more Capacious, the Gorges and Flaoks
are, the better will the Fortification: be
.. found for defence, for then the Seldicrs

- ‘may pafsto and fro ina good front to the

- ®aRtion, when Cannonis planied on ﬁth

o fides
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¢s the Flank, and give no interruption

fgtbofé that are at the Flanks, and if there
be bota fuppofed neceflity requived, there
muft bea vacancy left for Retvenchments,
and a place under the Baftions lefe fit for
Mining, thet if it coms te ¢xtremity when
you have drawn off as foon as the Enemy

q

has poflelled the Baftiop, it may beblews

“up,&theirAttacqwe cleared till the Befieged
n& kneow what is further to be dong inthic
dlefence. of the place, and draw ¢heir
frengths from other parts thitherwards,

.- Above all, the Curtain Flanks and Faces
of the appofite Bafbion are to be well fecur
-ted and guarded, as likewife the Ditch and

‘Counterfcarp being made as large as the -

ue proportion of the Raftion will glow, -

for if they bs too great, their Capitals will
be found teo long, and therenpan the ds-

fence Line exoeed the Port of any Mufquet, -

or fmall piece- and being too little they
- will become blunt, and. fo cut off the fe-

cond Flank, whilft it ought tobe heldcom-

fiderable. :
Thedegreesof the Angle of a Baftion
~oughtnat to be kefs thanse,or more than ge,
fome fmall matter allowed over orunder ;
and the reafonis, if it be much under 60,

y

it will be foynd top flender, or above go

- toolarge, or more than may be well fup-
plyed ; and moreover, by that the fecord
- Flankiis fhartned, ansdfit will be compnted
‘ . 2 I B n
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inlefs Ground than the Baftion, where it
is-an Angle oflefs degrees, though built on
_the like Gorge and Flanks, and obferve
in :nyom works to let them be.-Cannon
p ;

 Ifwe proceedto 3 defcription of Regus
lar Fortification, it_isto be underflood of
fuch Aodels -astare equally Angular, and
- founded upon: Equilatersi Figures, tobe de-
fcribed-in a Circle, as it may be a Triangle,
Ouadrangle, or a Quartil Pentagen, or a
Figure of § fidesto a Dedecagon, or a Fi-
gure of 12 fides, and in thiscafe the Bafti.
on muft be fo pofited, that all the points
may anfwer in like diftance fromthe Cen-
‘tre.. TheCurtains of Equal Length, and
all the Angles and Lines to be of an equal
Magpritude for Regular Adodels are to be
computed from a-Calculation of the Angle
. at the Centre, and that is done by divi- -
ding 360, the number of thedegrees thata
- Gircle is ufually divided into, and where-
- #r the Regular. Figure is to be.defcribed by
the number of any Polygons fides, or the
- Regular Figure, that any Fort or Work of
. War of this nature is to confift on, for
- hereby the Quotient demonftrates the An-
gle of the Centre, as may bedemonfirated. -
- by a Figure of five fides, wherein by g
peration, the Angle of the Center is cer-
* " tain tobe 72 degrees, andthe like of any
‘other figure, then.if you draw.a Circle wé;lh
. e e‘ _
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- the Protrattor, or Line of Chords, the
- firft being 2 Semi circle, and the Iaft the

fourth part of a Semi-circle, or go degrees
E‘roje&e’d ona ftraight line, and the Angle
efet off atthe Center at 72 degrees, the

_Circle will thereby be divided into 5 equal

) {)roponions, or parts, and the ftraight

ine drawn to the points, produces a Penta- -

- gone. Belides this AModel of Fortification,

there are fundry Outworks required for
ftrengthening a “place, they hinder much

 the Befiegers from making their Lodgments

if the ground happen to be low near the
Counterfcarp, cr from faddeinly raifing
Batteries by the advantage of that ground,
if it. happen to be high ; whetefore a cargs.
ful Enginier always provides Ontworks to

 hinder it, and prolong the a proaches to
- the main Fort, and thefe Outworks are

various as the Situation of the place, or,
the danger requires.

Ravelins, being an ufial Outwork

| they are ufually of two kinds, one witle

" where the two Baftions are
- Flanking each other within

lines, and the other wanting); thefirft of
thefe are . placed pefore long Curtains,
not capable of
Mufquet fhot,
and the length of the Curtain not ' fufficient
for tha ereting a Plate Baftion in its Cen.
ter, and fupply the defect of a Baftion by
covering anddefending, and toere®t thefe
kind, the Witch muﬂ;b‘grcut parallel wi}t:
- t ‘'t

\ .
B
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the Curtain, gnd above it ere¢t a Capital ’
from 18 to2¢ Poles, and It your Denis--
gorges be no more than from 10 to 12 Poles
the Flanks, from 8 to 10, the Ditch fur-
-rounding them, and the greatncls of the |
Flanks Parallel to the face of the Ravelin
rill the ditch of theplace of the fac¢ of the
Baftionbemet by it, that fo the Ravelins
Flanks may fcowr over all the ditch that
faccs the Baftion. B o
_The Ravelins without lines, confiftonly -
ofa Capital and two faces, the Cap'tals
from 12 to 18 Poles the face, e'ging or
drawing ncarer to the fhoulders of the Pa-
ftion, that within the Ravclin may becom-
marided by the Curtain and two Flanks.. ™
" The half Mocn isa work ever raifed be-
‘fore the Baftions point, ‘being fo named
from the lownefs cf its Gorges Cavity, &e.
-and is to-fecure the two faces of the Baftion,
but when the faces have but a weak defence
from the Ravelinyttefe worksare foon madé
ufelefs, or ruired, and give the Belieged an
opportunity of Lodgment,& muy ferve for
Batterics and Flanks againft the oppolfing
Baftions,however, they may be retrenched
‘by Traverfes, yer they will not fail to at-
tacque entircely inthe face, or where you
have your laft retrenchment, alfo, that cal-
cd the Counterguard runs the like hazard,
Tte Ountworks, called the Hernmwork-,ave
Placed before the Cursainz, a Perpendicular
ST : Line
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Line being drawn from it at the two Flanks
about 60 Pole front, towards the Campaign,

_ their front to be 36 Poles, equal to the
Curtain, to bedividedinto 3 Parts, one of

them for.the Curtain, and the other for the
Demigorges, appertaining to the Hornwork,
as.for the Flanks, they areto be fix Rods,
or 72 foot edch, and this work is held one
of the teft and ftrongeft Outworks, if w.ll
manned and managed, efpecially when a
Ravelin is placed before it, '

The Outworks called the Tenalss, is built
to fecure the Bridge when it is hard prefled
upon their fides, containing so Poles, and
the Fronts no more than 36, which being
divided into'4 equal parts, a Perpendicu-
lar is drawn in the middle, whereen a
%+ of the front is fet off inwards towards
the Towyg, and the Lires muft be drawn
fromthe fides, to form the face; this work
is advantageous for Counter Approaches, and
for receiving fuccours into the Town.

The Crownwork isufuallyere@ed, awhen
heighth is fo near to the place,thataAdu/guce
fhot may reach it, and then the fides of the

-worksmuft be extended before the Baftion,

or Curtain about 65 Poles,&the Demibaftions
point to beabont 6o -degrees, then the Ex-

tremities of the fides muft be joyned, anda
Perpendicular Line raifed on the middle, on

_ which fix, for the Capiral, 18 Rods, making -

an Angle oftwo Interiour Polygons..
R I So N
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T’Books Sold ﬁ} ﬁ( Palfery

the Three Geblésanik,

Lvndon—B ndg :

He Elements of thar MatbeMt-.
cal 4rt, commonly called Algebra ;
.Expotmded in fomr Baok:, by John
v kerfey 3
Lloyd's Poetml ch’homrj, in Foliy.
‘ Clark s Examples, 24, Vol. Folio. -
~ Dr. Salmon:Polfgm[lme
" —— his SyftemaMedicinale.
~—t— his Seleit Obfervations.
Cocker’s Vulgar Arithmetick.
Al Mathemat ical Books. o
Dr. Newtor¥'s Art of Lpgtck and -
: -Rbetor:c/e slowe. - '

‘Davids Repentance?

Great Affize. €87 Sam. Smuh

Davids bleffed man,

thbgows 19 Tears Travels, fecord
~Edition.

The Prefent State of England, 34.
and 4th, parts - Contaiving, firft, an
acconnt of the Riches, Strength, Mag-

.o mﬁcem'e,
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nificence, Natural Production; Many-"
fatture of this Ifland, with an exalt Ca-
talogue of the Nobility and their Seats ;
“Secondly, TheTFrade and Commerce within
its [elf, and with all Natiows Traded to
by the Englifhy as ar this day eftablifbed,
. wnd other wmintters relating to Inland,
and Marine Affairs : Vfefui for Natives-
and Foreipmers. - ‘
* Markham's Mafter-piece Rewived,.
Eontaining &l knowledge belonging to the
é;mitbt,* Farrier, or DI}M‘?-Le“ , E0l=.
ching the Cuiring sll Difeafes.in Hoyfes::
and ian’ ix?Z;gImeﬁu ] dded;/;be
Complest Fackey, containing the method.
Jor the Training upof Horfes for Rusing,
with their beats and connfes, and man--
" wey of keeping. ; -alfo inflruitions for the
Buyers to avoid Cheatimg Horfe-Cayr-.
fers, ‘and all things veseflavy for Gemsle-
.M and others. Cf o b . E
Dr. Newtons Co/megraphia, or a-
‘view of the Globes, 661':;& d:Pex}_lMatia
on of the Principles of Geometry, #pply-.
&d tothe Surveysng sedGaugi-g of Casks ;..
R wZi'cb is wdded ap introduttionto Ges-
&r4py.. ' o
* The




.- The Mirrowr of Arshisetture, or the:
-ground Rules of the Art of Building, by -
- Vincent Scamozzi ; whereswso i added,

© the defcription and wfe of an ordinary
_Jornt Rule, with an Addition of Stasy .
Cafes and Chimney Pieces. —

The whole Art of Navigation, in g

- Books, containing the Principles of Nav
vigation, Geometry, »d Aftronomy-

with alarge new Sinical Quadrant, #

 whole delivered in avery eafic and fami-

Tiar {tile, by way of -Dialogne besween 4

. Tutor and - his Schollar : Approved by

‘the Ableft Mathematicians, by Capt. Da-
-niel Newhoule, Publifbed by the Kings

" Cowmmand. T |

" Clavis Commerciisor the key of Com-
merce, containipg an exait axd moft con-

<cife method of Merchants Accompts, after
the Ttalian mamner, in one handred pro--

. pofitions, being the moft material cafes i

proper Factorage,and Compazy Accompts,

* both Domeftick and Forveigw: Alfo s
:Practical Wafte Book, Jowrnal and Led«
ger, fitred for the ufe-of Schools, the

- contemplation of Gentlemen, and the pra-
 itice of Merchants or others, who defire

~ < 10
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#0 be sccomplifbedwith the famons art of
Book keeping. S
The marrowof the Mathematicks,con-
‘tralted.into & fmall compafs for the Poc- -
ket, andmade plain and eafie to the pm-.
derflanding of awordinary Capacity, con-~
taining the dochrines of Arithmetick,
.Geometry, .Aftronomy, Gauging,
the ufe of the Sector, Surveying, Dial-
. ing, andthe Art of Navigation, Illu-
Pratedwith [eversl Cuts, after 4 New,
C wgef:diom, cafie method.
Gazophylacinm anglicanwm, contai-
wing the derivation of Englifb Werds,
proving the Dutch axd Saxon to be the
prime ﬁtmtzin, and likewife giving the
- Similar Words, inmoff Europian Las-
gnages, fitredto the Capacityof the Enmg-
Uifb Reader, that may be curious to know
. theoriginal of his Mother Tomgwe.
ThefaurariumTrilingue publicum : Be-
* ing an Introduition o Englifb, Latin apd
Greek in 2 parts : the firft Teaching Or-
thographia, and the exaiteft way of Poin-
ting yet extant. The 2d. containing 4
- method for the more [peedy attaining to
vo the Greek Towgue, andihe truly accen-
ting thereof, ; © be .

d—i . - °



" The Compleat Servant Maid, or the
Young Maidens Tutor, being an excellent-
book of Cookery, and teaching yonng.
mryidens how to gualify themfelves for a.
- ny Employment . Whereunto is added.
& Supplement, containing the choiceft.
Recespts and rareft Secrets in Phyfick
and Chirurgery, the sth.Edition corre-
" &ted and amended. . -
Sir Samuel Morlands vade mecum,or
 the necel[ary Companion. = - .
- Phyfick Refined, or a little fiream of
* Medicinal Marvow flowing from the bones
" of Natare, by John Yarwood Profeffor
“of Phyfick. The price but fix pence.

T he Pathwayto bealth, wherein sy to
be found moft e xcellent and approvedMe-
dicines of great vertue, as alfo notable

Potions and Drinks, wish the Art of
Diftilling divers precious Waters, for
" making of Oyls, and other comfortable
. Receipts for the health of the Body®
- The Famous Hiftory of the deftraZion
of Troy im 3 parts. » .

- Thefaursus Peeticus. S
 Anglorum Specslum, or the Worthies
of England iz Charch and State:; Al-.
S phabetically
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digefted into the feveralShires and Conn.

sies therein consained, wherein are Illu.
firasedshe Lives and Charalters of the

moft Eminens Men [ince the Congueft,

tothe prelemt Age. Alfo aw Accownt of

1

she Commodities and Ly ade of each Re- -

fpective County, and the moft flowrifbing
Cities and Towns therein. '
The Compleat Horfe-man avd Expert

Farrier in two Books : 1. Shewing the -

beft manner of breeding good Herfes with

#esr choise, Natwre,Riding. and Dicting,.

aswellfor Runwing as Fluwting, andbow
. #he Rider onght te bebave himfelfinthe

breaking apd riding of Colts, as alfo tea-
ching the Groem and Keeper his true Of-

*, fise, towshing the Horfes: and Colts,

ecmmitted so his charge. 2. Direéting

2he moft exalt and approved mapwer how

30 know. and cure all maladies and “‘/:

- safesin Horfes; a work containing the
Secrews and beft skill belomging estherto

Yarrier or Horfe Leach.

Abftractum Chirurgie Marina,Or an

abftrait of Sea Chigargery defigned, for
she nfe of fuch Chirsirgeons who defire 10
- ferve ar Seay yes are wnsequainted. with

. : : Sea.
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- SeaPraitice, in'order to their reforing
. ta health  (ick or wounded Seamen, in
. three Books 5 1. Containing certain Dia
. *eitions mecefJary to be obferved by the
. Sea Chyrurgeanin hisfitting out : 2.Tea- -
. eheth bow ke (ball perform his Chyrurgi-
- cal duty being -ar [ea, both in an En-

gagement and other times.- 3. Inflru-

éteth how-he muft Exeonte the Phyfical
. Office impofedon him : By John Moyle.

Thefanrus Afrologize, or an Afrols-
gical Treafury, comtaining the choicefs
MyBeries of that Curious bus Abfirufe
Learning, relstingto Phyfick, bsing the
Colleitions and Experiments of 4 lear-
ned Phyfizian and Aftrologer deceafed,
whofe name is not known ; By John Gad-
bury Student in Aftrology and Phyfick.

“Wingate’s Rule of proportien in A-
vithmetick and Geometry, or Gunters

- Line newly reitified, firred for all Astifts
for Meafuring and Buwilding, whereinto
isnow alfo inferted, the conftruction of
‘the (ame Rule; and 2 farther ufe thereof
in Queftions that concern Aftromomy,Di~
- alling, Geography, Navigation, Gan-
_ RS 2ir
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ging of Ve[lels, M:l;ury Order:, Iafereﬂ

and Amnuities.

At the aforefaid Shop, is fold, Pa.
per, Paﬁcr Books Ruled or Unruled :
Alfo Bibles, and other Books, new
bound and clafped : Alfo, Pens, Ink,
‘Wax, Wafers, Pencils, Boads, Relea-
{es, Letters of Attorney for the Navy,
Bills of Lading, & -
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