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‘THE

PREFACE

TO THE

READER:

o) fpeak in the. Praife
of Learning were a
Theme very need]efs,
. none doubting the ex-
cellency and neceflity thereof. So-
lomor’s defire was not Riches, but
Wifdom and underﬁandmg that
he might govern fo mighty a Peo-

‘

ple. Rome faw her beft days un-

der her Learned Kings and Empe-
T0rS, - and the Perfians would e-
fc& none but Phdofop 1ers for Kmos

A 2 md'



The PREF AC E:

and though we read that Licini-
#s, and Lewis the Elevenih King
of France were Enemies to Learn-
ing, yet was it Ovid’s only Com-
forter in his Banifhment who fpeak-
cththus, , , . |
. i ! )
~—_Nil 7ion wmortale tenemus’
PeSloris exceptis, ingenijqs bonis.
En ego, cum Pairia, caream, vobisq;

- . . (domog;
Raptague [int, adimi que potuere
' (mibi

Ingenio tamen ipfe meo comitorque,
 (fruorque,

Czfar, in bec potuit Juris babere
/ | (nibil,

OQuilibet hanc [eno vitam mibi finies

Me tamen extinSlofama perennis erif.

Which
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Which 1 find thus Englzﬂred o) a

~ certain rinthor.

—— All that we bold will dye

But our brave thoughts and Inge-
o L (nuity.
Even I that want my Country,
. (Houfe and Friend
From whom is ravifhedall that Fate

(can rend ; -

Poflefs yet my own Genius and
L , Enjoy
That which is more than Cefarcan
‘ . CorL L ‘(deﬁfoy
Each Groom may kill me: bug
| (when ¢ere I die
My Fame fhall live to Mate Eter-

(nity.

The Sciences (as the Spring from
whence all other Learning flows)
have been ever held in great E-
fteem by the Ancients, tho now

A3 they
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they feem to be fomething leffer
regarded, probably by reafon of
their Intricacy, and being drefled
up in Foreign Languages, which
being hot eafily acquirable to fome
whofe want of Latine and other
Languages, renders ’em incapable
to learn the admirable fecrets of
Sciences, they by meer neceflity
muft decline the Knowledge there-
of. But having defigned to Pub-
lith a Book called Tbe Gentlemins
Treafury, containing choice Col-
le&ionsin all Artsand Sciences with
feveral other Treatifes and Dif-
courfes to which I fhall refer you,
and bchcvmg that feveral of the
Ingenious upon perufal of that ma-
nual of Rarities would be defirous
of fome knowledge in the Rudi-
ments of thofe Sciences that afford
{fuch dellghtful and profitable’ Ex- .
periments, {o' very ufeful and be-
heficial to all men, I was induced
. u to
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to Compofe this Theory of the Sci-

ences, wherein is briefly demon-
ftrated the Solid Grounds and Prin-
ciples of the Seven Liberal Arts,
which are the foundation of all
Sciences and Profeffions.  This
Book containeth matter diftin&
from what is in my other Book,
and is reduced to this Compafs for
the more fpeedy Improvement of
thofe whofe other occafions will
not permit them time for long
Study, and will be affiftant to all,
aswell in the underftanding of moft
otherBooks as my Gentleman’s Trea-
fury, which had fwelled too much
had Iincerted what is the fubftarce
of this Book therein, and rendered
it inconvenient,, whereasnow both
may be fometime or other ufeful
for every one to read, as his rea-
fon or Genius inclines him. And
this Colle&tion may be of more
efteem to fome, being judicially

and
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and carefully Epitomized for ‘the
encouragement of thofe who are
many times difencourged by the
fight of large Volumes, from uan-
dertaking the- fatigue of. many
years {uppofed laborigus Study;
which makes them prefer - an- ealy
Ignorance beforc a hard acquired
Knowledge; but here the Readef
will find the matter {o ipviting and
fuccin& he {carce will have powes
to refift the artaining of ‘Sciences
at fo cheapa- rate, iand {mall ex-
pence of time asbeftowing two ot
three hours every day in reading,
apprchending and retaining what-
cver he reads, when the methed
and brevity will pleafe, the Stu-
dy delight, and the Inftruttion of
a good Mafter in thefe Sciences
make him foon perfe& therein. -
And may be advantageous to all
- Gentlemenwho will not only find
‘the inftrudive part of Science, b]"l't

- alio
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alfo be informed without any me-
chanick Operation in the Menfura«
- tion of Land, Timber, Stone, So-
lids, &ve: And of all Brlcklayers,
Carpenters, - Plaifterers, Joyners
and Mafonswork, to prevent their
being defrauded by Archite@s and
others who build for them. - Alfo
give them an infight in Navigation
Gauging, Gunnery, Mortar-pieces
Dyalmg and Aftrology, with ma-
ny profitable Experiments in the
Sciences Beneficial to all and of ufe
for ever, -with the Cenfures and
Obje&ions made by Agrippe, Des
Cartes and others abufive to the
Sciences, and diverting to the

Wits. o
o Vale.

THE
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GRAMM AR

- o N Rammar is an Art of {peak-
ing and writing a Lan-
guage correftly, and tak-
eth its Name from the
Greek ypapuarmis is; which

comes from yeaupa, ie.Litera,quia Gram-

wmeatica docet principium literatur &, effSci-
entia literariaJtis the frft of the Liberal

Arts and Sciences, and the Latine

Grammar (asall other Books) is com-

pofed of Words, which wordsare madé

“up of Lerters being either Vowels or

Confonants. Its chief Divifion is into

four parts, viz. 'O{IhOgraph]? Etymus

logy, Syntax; and Profody. =

-

B O R:



Grammar.

ORTHOGRAPHT.

Orthography teacheth us to write
words with proper Letters, and pro-
nounce fyllables with due time. Now
a Letter is the leaft partofa word,
and the Larine Tongue hath 2 5 of them,
towit, ABCDEFGHIJKLM
NOPQRSTU VXY Z, there
being no W. written nor heard in
the found thereof ; norare K'Y Z ufed
in pure Latin, but only in foreign
words ; and altho you find H here writ-
ten, yet hath it not the power of a
Letter, being only afign of Afpiration,
Thefe letters are divided into Vowels,
viz, a. €. 1. 0. u. y. fo called, be-
caufe they render a found of themfelves;
and Confonants, viz. b. c. d. f. g. h.
k.l m.n p.q r.s tx. z and
great J. and great V.; and are called
Confonants becaufe they renderafound
with another letter ; as Amo, aisa Vo-
wel that founds of it felf, and » a
Confonant, becaufe it founds with ano-
ther letter. A Diphthong s the found
of two Vowelsin one Syllable. The
number of thefe Diphthongs is dif-

ferent in Grammarians , for fome
account
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account them eight ; wiz. . ai, au,
ei, eu, e, oi, ui, or, yi; others make
them but four, viz. ce, ®, au, eu. The
Mutes are nine, wviz. . b. c. d. £ g
k. p.q.t. and are fo called becaufe they
are ftill,and have no proper found. The
Half-vowels (fo called becaufe they are
Confonants which make a found by
themfelves as tho a Vowel were pre-
poned ) are alfo reckoned nine, wviz:
. ‘'m. n.r. s, x. z. jod. ve. of which
I m. ni r. s, are called Liquids;, be-
taufe the found feems melting and foft;
X. Z.). arecalled Double-Confondnts,
becaufe they feeni to have the force of
two Confonants. He who has a de<
five to read more dbout the Latine Let-
ters and the Letters of other Larigua-
ges, may look in the Treatife of Letters
in my Book called the Gentleman’s
Treafaury. .
_ A Syllable is the difcovery of 4 per-
fect found at one motiort of the Breath,
and rn;lz cenfift of one or more L etters;
as may be feen in many words.Why Fo-
Jephus is {pel’d with an . and not with
aG. isbecaufe G. (like the Greek Gam-
ma4) founds hard before 4 0. . And ph:
is ufed becaufe it founds like f. as ch:
like k. 4 Confonant fet berween twad

: B4 vowel

~



Grammar,

Vowels belongs to the following Vow-
el, and begins that Syllable, butx be-
longs to the former in any word ; and
Confonants which cannot be joyn-
ed in the beginning of a Word, muft
be parted 1n the middle,as Prin-ceps..
Why Audaciais writ with céa, not fia
‘nor tia, is becaufe derivative words
are {pell’d with the fame Letters their
Primitives are; and this may ferve
to fatisfy the Reader of many other
words, which I omit, as defigning all
poffible Brevity, aswellas informati-
on in this {fo compendious a Work.
Quantity, or Time of pronouncing Syl-
lables, isthreefold ; long marked over
the Vowel (*); thort marked thus (*); or
Common (which is long or fhort as
we pleafe) marked thus ().

A Word of one Syllable is called a
Monofyllable, and from words which
are a comprehenfion of Letters and
Syllables proceed Sentences, Speeches
and Languages.

Points ufed in the feparation of a
Speech is twofold, of an Imperfet,
and a perfet Sentence. Points of an
Imperfet Sentence are 1a Comma (,)
made at the end of a few Syllables.
2 Semieolon (;) ufed about half the fpace

. between
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betweena Commaand a Colon, being
a diftinction which giveth usa time to
Breath. The Points of a perfe® Sen-
tence are 1 a Colon () called alfo a Mem--
ber, which divides the Sentence into
two parts, or is a ftop which grants
more time toBreath: And 2 a Period ()
or Punst, which is a full ftop.
Parentisfis () fhuts upa Sentence
W Semicircles, which if o-
mitted in the reading, the Sence would
yet remain whole.

Interrogation (?) is ufed at theend of . .
# Queftion ; as, Who are you?

Note of Exclamation or Admiration is
marked thus ()

Hyphen(-)Couples together two words,
and is always ufed when a word is
parted atthe end of a Line. '

Seitson (§) Divides a large difcourfe
into two parts.

Parathefis [ Jare ufed in Expofitions,

Aftersfm * in Annotations.

Obelus +in Verfions.

Equal Lines in Quotations are mark-
ed thus |).

Note of Citation(“YwhenAuthors are
cited word for word. '

N Index §3= points out fomething of
-Note.

B 3 - Ins
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Induition M is for the bringing in
fomething omitted. o
" Apoftrophe® isufed when a Letter is
purpofely left out, as swas inftead of
#was., .

Dralyfisor Dierefis () is ufed to
parta Diphthong, and ismade over the
Vowels; as, 4ér,Poéza,that they may not
be pronounced A£r, Pata. =

Paragraph 9] isan abfolute Paffage
or Article. S
 Grave Accent » is ufed over a Vowel,
when the Voice muft be Deprefled.
" Acute Accest * when the Voice is to
be raifed higher. = o

Crafis” is ufed over Circumflex Sylla-
bles long by Nature, as Di pro Di.

Small Alphabetical Letters as 2® or
*d, &e. refer to feveral Marginal Notes
or Explanations. S
- The Figures belonging to Orthogra-
phy are Twelve, whofe ufe is chiefly
to allow fome Liberty to Poets for
making their Verfesrun more fmooth,
which they call Carminis gratia. They
are, . ! , S
" 1. Prothefis which addsa Letter or
Syllable to the beginning of a Word.
" 2. Apherefis which takesaway a Let-
ter or Syllable. o ’
[ SR v . PN ‘3'8]”9‘
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3. Syncope taketh away a Letter or
Syllable from the middle of a Word ;
which, :

4-Epenthefis addeth thereunto. .

5. Apocope takes away a Letter or
Syllable from the end of a Word;
which |
6. Paragoge addeth thereunto.

7. Antithefis and
. 8. Antiftechon change one Letter ; for
another.

9.Metathefis mifplaceth a Letter as for
Thymber is writ Thymbre.

1o. Tmefis divides or feparates the
parts of a- Compound Word, by In-
terpofing fomething between them.

11.8ymarefis contratteth two Syllables
into one. '

12. Dierefis divideth a Syllable,andof
oné maketh two.

See more of Orthography at farge
in the Grammarians Books’, and a-
mong others in 4z Berenys’s Fax
Nova, Hool’s Eafy Entrance to the
Latine Tongue, Lily’s Grammar, Ob.
W . his Inftructions in the Art of Gram-
mar, Lane’s {peedy Method of at-
taining the Latine. Tongue, Clare’s
Compleat Syftem of Grammar, Bera/t’s
' A B4 New,
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New, Short and Exaft Latine Giams
mar, &. '

ETTMOLOGT.

Etymology teacheth the Definitions,
Divifions and Accidents of the parts
of Speech or Languages ; but before
I fpeak of the parts of Speech' I fhall
fay fomething of

The Figures belonging to Ftymo-
logy, 1 .Antimery iswhen one part of
~ Speech is ufed inftead of another, as
Scire tuum for Scientia tua, 2, Enallage
changeth one Perfon, Number, Tenfe
withMood andGender for another,asPe-
reo quod charius eft mi.3. Hellenifm iswhen
Latin words are declined like to Greek
words, as familiis for familie ;or havea
Greek conftruttion,asDefine clamor um.fal-
lunt ardebat Alexin; abftinet iraram.jraram
s ufed for ird. 4. Archaifm tolerateth
old, obfolete and alfo new coyned
words, as ms, tis, anuis, 1.e. meiytui,
anus.
~_The parts of Speech are Eight, viz.
Noun, Pronoun, Verb, Participle, Ad-
verb, Conjunction, Prepofition and In-
gerjection. The four firft whereofare on-
ly declined. | '

' LA
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1. A Noan is that part of Speech
which fignifies a Perfon or a Thing ;ias
Terra the Earth, and is two-fold, Sub-
flantive and Adje&tive. A Sibfantive
is a word that fignifies athing that may
be declined in good Sence in eve:y ones
Native Language; as the word Man,&c.
which I know to be a Subftantive, be-
caufe I can decline it in good Sence,
Man, of Man, to Man, &c. In Englifh
they may have 4, an or the applyed to
them, as Homo a Man, Dominus the
Lord. Aor anis ufed when we don’tdeter-
mine which we mean. Sabffantives
are of two forts ; Proper given to {fome
one individual thing ofg a kind, as
Peter, London: Or Common, which figni-
fies fome one kind of thing but is com-
mon to all of that kind, as City, Kjng-
dom. Some Subftantives are Colle#sves
fignifying many things togetheras Plebs
thePeople. A Noun Adjeitive or Ad-
junét (in Rhetorick called Epithets, in
Logick Concrezes) requiresto be joyned
to fome Subftantive to make its figni-
fication more intelligible; as Albus equus
a White Horfe ( Albus is Adje€give,
Egquas Subftantive ) and in Englith
they may have #hing or perfon joyned

' v to
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to them. And Note that Adjeftives
are fometimes placed without Subitan.
tives exprelled, and then if they be of
the Mafculine or Femumine Gender,
[a per[on] He or She, Man or Woman
1s underftood ; as Doétus eff, He, or the
Manis Learned. But if of the Neuter
Gender rhing is underftood ; as hoc album
this white thing.
- Eight things belong to a Noun,
1. Perfon.Lider a Book is of the third
Perfon, becaufe every Noun, Participle,
and whatfoeveris put inftead of a Sub-
{tantive,are of t e chird Perfon ;as Scire
tuum, pro Scientia tua,thy Knowledge.
2. Namber, which of Nouns, Pro-
nouns, Verbs and Participles are
two, viz, The Singulsr which fpeak-
eth but of one, and the Plzra/ which
{peaks of more, and in Exz/ifh ismade
by adding s to the Nominative Singu-
lar, as King, Kings, ¢&. but there are
many Irregulars, ‘as when the old Szx-
on termination ez is referved; as, Ox,
Oxzn; Man, Men for Manen. What
Mafculines are content with the Plural
Number only, altho’ they may feem to
figify but one thing, may be feen in
Clares compleat Syltem of Grammar.
3.Cafe,which is the proper terminat ior}
)
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of a Noup, Pronoun or Participle, by
which it {fwerves from the Nomina-
tive. 'The Declining of a Noun isthe
variation thereof according to the va-
rious State or Cafe of the thing figni-
fied by it, and in Grammar every thing
is confidered in a fix-fold State or Cafe ;
viz. The Nominasive which cometh
before the Verbin Englifb; as Sol lucei
the Sun fhineth. 0é4. W. in his Inftru-
&ions in the Art of Grammar, faith
that the Nominative is not properly
a Cafe (and Aprotes are not fo called
becaufe they have no Cafe, but noune
proceeding from the Nominative) for
the Noun or Name it felf is faid tobe
the Nominative Cafe, and is the Foun-
dation or Subjeé&t of Speech. The
fecond Cafe is the Gemitive,which thews
that eicher one thing proceeds from a-
nother or belongsto it 5 as Filius Regis,
the Kings Son; Cefaris Gladius, the
Sword of Cefsr. The third Cafe is the
Dative known by the fign ¢0 ; as,Do #ib:
Confilium, 1 give thee Counfel. The
fourth Cafe is the Accufative, which
follows the Verb and is governed by
it ; as, Awmo Deum, I Love God. The
fifth is the Pocarive Cafe known by
calling, O Petre, O Peter, and is moft-

ly

[



12

Grammar.

ly the fame with the Nominative, and
the fixth is the Ablative Cafe which
takes away from, and is commonly
joyned wich a Prepofition ferving to the
Ablative Cafe ; as, Accipio a te, 1re-
ceive fromthee. Ifany of thefe Pre.
pofitions iz, with, thro, for, from, by
or than, &c. come beforea Noun, that
Noun in Latin is put in the Ablative
Cafe. Note,our Englifb Language isin
exprefling thefe Relations more Accu-
rate and Diftint than the Latine, but
theLatine more Elegant than the Englifh .
as avoiding the {o frequent repetition of
the fame Monofyllable: And Notealfo
that in Conftruing Latine into Englifb
you add always the fign of the Cafe,
becaufeit ferves inftead of the Termi-
nation. Of Nouns which are varied
into no Cafe, but areapplyed to every
Cafeand called dprotes, See Clare’s
Compleat Syftem of Grammar.

4. Declenfion isthe Decliningofa Noun
according tothe Cafe; and they are five
in Number, and known by their Geni-
tive Cafes Singular. 'The firft Declen-
fion hath four Terminations 4, 4s,es,¢ ;
as Mufa, AEncas, Anchifes, Penelope,
but the Termination in 4 is only La-
tine, and is known by its Genitive ngf_e

in=
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Singular inz Diphthong, and thus De-
clined ;

Sing. No. hec Menfz, G.hujus Menfe,
D. huic Menfe, A. hanc Menfam,
V.0 Menfa, Ab. abhac Men/a.

Plur. N. hz Menfe, G. harum Menfa-
rum, D.his Menfis, A.has Menfas,
V. 0 Menfe, A. ab his Menfis.

. Filia, Mula, Equa, Nata, Des, Li-
berta, make abus in the Dativeand Ab-
lative Plural. Filiaand Nata make is

3

alfo.

The Second Declenfion '

hath five Terminations, #s,
um, iry er, ur, as Domi-
nus y Regnum, Vir, Magi-
fter y Satar , and hath 1ts
Genitive cafe in 7 3 as Domi-
nus, Domini. Some Nouns
in er do increafe in their Ge-
nitive,as Lucifer, Luciferijand
fome do not increafe as
mger, nigri. 'The Nouns
in »s make their Vocative
in e, as Dominus, Domine,
maketh Deus,

Sing. Dominus, ni, no,
num, ne ’ }10-
Plur. ni, norum,
nis, nos, ni, nis,

Sing. Magifter , firi,
Sro, firum, fler,
Stro. Plural. ftri,

Srorum,  Shris,
Rros, firi, fbris.

Sing. Regnum, ni no,
num, ‘num, no,
Plural. 7, no-
rum, nis, na,
Ba, nise

but Deus

Nouns in 7zs make

their Vocative iné, as Antonizs, Anto-
wiy but Meus maketh Mi, Pius maketh
. Pie.
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Pie.A"ﬁ N euter Nouns have thl"re"e' Cafes

alike, viz. Nom. Accuf.and Voc.which
all endin 4 in the Plural Number,asmay
be feen in Regnam.

Sing. Pater, tris, tri,
trem, ter, tre.
Plur. tres, trum, 1ri-
bus, tresytres,ri-
. buse ‘
Sing. Bonitas , tatis,
tati, tatem, 1as,
tate. Plur. ta-
tes, tatum, ta-

~ The third Declenfion
hath feveral Terminations,
and its Genitive Cafe Sin-
gular in %, and is Declined
thus:

} g ol s . . .«"‘
tibus, tates, tases, tatibus. Sing. Enigma, matis, mati,
ma, ma, mate. Piurdliter,mam, matum, masibus, masa, ma-

ta, matibus.

Sing. Manus, nis, nui,

num,nus,nu.Plur.

/. nus, nuum, nibus,
nus, nus,nibus,

Sing. Genu,u, uuu, u.

Plur. nua,nuum, nibys,
nuay nua, nibus.

The fourth Declenfion
endeth in #s and in «.
Nounsin #s have their Ge-'
nirive Cafe  Singular  in'
#s: Nounsin # are unde-
clined in the Singular Num-
ber ; but Lacus, Arcus, Spe-

cusy, Artus, Tribus, Portus, Partus,
Veru, and Genu make wbus 1n the Dat.
and Abl. Plural, but Portas and Genu
make alfo bus: Fefus maketh Fefum
in the Accuf. and Jefu in the other

Cafes.

. The
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The fifth Declenfion end-
éth in es, and hath its Ge-  Sing. Facies,cieicicigis

nitive Cafeines.  Of Nouns sl e Plur.
-compounded fee Berauit’s cbus, cies, sies,

Grammar. - cielus.

Adje€tives having three endings in
the Nominative Cafe, are declined by
the firft and fecond Declenfion of Sub-
ftantives. But all other Adje@ives are
declined by the third Declenfion of Sub-
ftantives.

. The sth. thing belonging to a Noun
is Gender which the Latine (for fome
Languages have no Genders) makes to
be three, the Mafculine, the Femi-
nine and Neuter; to which three are
commonly applyed the like Genders
of the Pronoun Hic, hec, hoc; To
thefe Gendersis added The Corsraon of
T'wo, becaufe it belongs to both Sexes,as
hic ¢& hac Parens the Father and Mo-
ther: The Common of three, becaufe de-
clined with three Articles, as bic, bec
& hoc Felix Happy. The Doubitul,
becaufe declined now with one Gender,
and then with another, as bic vel bec
Dies the Day.  And the Epicere declin-
ed with one Article, under which botly
kinds are fignified, as Hic Paffer a Spar-

row,
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tow, hec Aquilzan EBagle. See Lane's
fpeedy Method of attaining to the La<
tin Tongue. For a larger explanation
of Genders, SeeClare’s compleat Syftem
of Grammar, and for a- Table of the
Genders of Latin Subftantives and' Ex«<
ceptions, fee Lane aforefaid.

The 6th is Comparifon,ef which there
are three Degrees. 'The Pofitive,which
fignifieth the thing without Excefs and
Comparifon,as Sanétus Holy : The Com-~
parative, which compareth one thing
with another, and exceeds its pofitive
in fignification, as Sanitior more Holy ;
and the Su{lerlatz‘ve,which fignificth the
thing in the higheft Degrec, and is
formed from the tame, by adding fimas
as Sanitiffimus moft Holy. The Ad-
je&tives in er make their Superlatives in
rimus.

The 7thtliing is Species,which is two-
fold; Primitzve whichis not taken from
any other word, as Pater a Father; and
Derivative derived or formed from dno-
ther word, as Parerne Fatherly.

The 8th and laft is Figure, which is
alfo twofold, thatisto fay Simple, as
juft; and Compound, as unjaff. And
here obferve that a word which is
Compounc}ed of two Nominative Cafes

G 15
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is declined in them both, as for Exam-
ple. Nom. Voc. ReiZ;gblicg, Gen.
Reipublice, Vat. Rei-publice, &c. Seé
more Examplesin the Grammars.

And now we come to the fecond pact
of Speech; which is '

" II. A Pronoun is that p‘afi: of Speecﬁ

Awhich we ufe in telating or rehearfing -

any tnatter, as inltead of naming Per-

fonswe fay EgoI, T« thou, Ifle he, and
‘they are called Pronouns, becaufe ufed
for or inftead of Nouns, and they
Regulate Verbs and Adjettives, and
therefore have the fame ufe as Nouns,
There are Nineteen Pronouns to be
tound in Clare’s Syftem of Grammar ;
Beran/t maketh them but fifteen, Eight
Primaitive, Fgo, tu; fui, ille; ipfz, iffe;
hic, #, and feven Derivative , wie.
mens, tans, fuus, nofter, veffer, noftras,
veffras. The Accidents of a Pronouvn
are feven, viz. Perfon, Number, Cafe,

Declenfion, Gender; Species and Figare.

¥ Logick a Perfon is pothing elle but
one fmgleor intelleGtual Man or Angel ;
but in Grammar it is otllerwife, for

Perfons are either in {peakifrg the Speak-

er called the Firff Perfon, Or the fpo-

ken to called the Second Perfon, Or the

¢ {poken
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fpoken of, called the Third Perfon : And
of this Perfon are all things except by
fome Figure we either fpeak to them
or feign them fpeaking, and then it is
underftood T# or {Ego. The Numbers
and Cafes are the fame as in Nouns.
The Declenfions are four. Ego, 1z,
f[ui are of the firft Declenfion.  Ile,
ipfe, is, ddem, qui are of the fecond.
Meus, tuus, [uns, nofter, wvefler, cujas.
of the Third, and noftras, veftras of the
Fourth. Genders are three as Nouns
Adjettives are. . And the Figure of a
Pronoun is Simple, as Ego 1. and Com-
pound, as egomet 1 my {elf.

III. A Verb is a word that fignifies
the A&ion, Paffion or Being of a thing
and is declinable by Moods and Tenfes,
as Amo llove, Amabam 1 did love; 4-
mavi I have loved, &v¢. Anda Verb
is twofold Perfonal and Imperfonal. Per<
Jonals are declined with three Perfons
as Ego Doceo 1 teach ; #u doces thou
teacheft ; slle docet he teacheth. Im-
perfonals aredeclined without Perfons, as
opories it behoveth, and wants the firft
and fecond Perfon in both Numbers,
but a Verb imperfonal of the Paffive
Voice may indifferently be taken for
every Perfon of either Number as wb:

ineir
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fncipitur 4 me where do I begin ; a ¢
ab illo, 4 nobis, & wvobss, abillis, anda
Verb imperfonal wants the Supines and
Gerunds, but hath Eight Accidents,
viz. Kind,Mood; Tenfe,Conjugation, Num-
ber, Perfon, Species and Figare.
There are four kinds of Verbs. 1. A
Verb Active which endeth ino andde:
nbtes an Altion, as 4mo 1 Loves; and
becomes 2. A Paffive by putting an 7 to
it, as dmor I am loved. 3. The Verb
Neater ends ino or m, as Bibo1 drink;
Sum 1 am, but can neither become
wholly Aé&tive nor Paffive both in Sig-
nification and Termination, 4.A Veré
Dggmmt ends in or but hath ufnally an
Attive fignification, as Zogwor I {peak;
but 7 is never taken away as in Paffives.
A Deponent hath alfo Gerands and Sw-
pines like an Aive which a Paflive
hath not: Some to thefe add a Verb
Common which -ends in or but hath
both A&ive and Paffive fignification,
ds Ofculor 1 kifsthee, Olculor a te I am
kiffed of thee., = . - .
A Verb hath four Moods, 1 Indica-
tive in which Mood Verbs of menti-
oning ; affirming , denying and de-
manding are put, and this Mood {hew-
éch eithet the thing or thie Perfon.2 Coz-
€ z Junitive}

19
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junétive, in which Mood are put Verbs
of wifhing and defiring wherein alfo is

~ fignified athingable or willing,or whid

ought to be'done. 3. Imperativé,ih which
Mood are put Verbs of commanding,
advifing, praying, f(‘)rbiddinf; and pér-"
mitting. It hath a double prefent
Tenfe,  the firft fignifies more imme-
diately than ‘the latter, as, Lege,
legito do thouread, 4ll other Tenfesate
wanting, and {o'is the it Perfon Sin-
gular. ‘4. Infizitive, in which Mobd are
put the latter’ 6f two Verbs having no
Conjtm&ionbetween. o
* All Verbs are of ‘one Conjugation in_
the Tenfes of the perfe@ Root, fome,
Verbs are irreguldr in “the’ T;n,fesg"bs
the prefent Root, but in the Tenfes of
the perfet Root thefe is not one Irre-
gular Verb. "I’herc‘fa;]',e Tve Tenfes })}fl
Times, The prefent, The imperfeit paf,
Perfec paft, ].’Mﬁ;‘e'tbm pegeﬁp;gqf I;md.,
the Time 1o come. Inthe Englify Tongue.
the Tenfcs are known by their Signs,.
but in Latine by the Terminations:
in the Moods. The Englifh. Signs of

Tenfes are, , T
Prefent Tenfe. Imperfect Tenfe,
Attive dodott,doth. 4¢. did, didft. "™
Paffiveamart,is, are.’Pqﬁwas’,w(aP{r,ngrc..
. " Per<
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Ke)
N

h

/4

e
€

h
e
mterrupted, as Amaveram 1 hid Lo-

Tﬁ& Fa‘mre Tenfe fheweth the time
t0' cofle’,” ds ‘Amibo T fhdll or will
Love,

The Gerinds end in'diy do, dam and
have boffi ARive and’ Pamve ﬁumﬁz
cation;as Amanidi of LvaG or of bun"
Loved.

The Supines are two in wm and # ; the
firft hath an A&ive ﬁomﬁ<l:atlon as Eo
Lufu o to Play, the latter moftly

l{gvc %.S hoc eft a}V’tﬁczle dittu that i

C3 hard

21
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wdus,the Englith ending is 4. 2. »;as
praifed, knit, feen. A Participle hath
feven things belonging to it, viz. Per-
fon, Number, Cafe, Declenfion, Gender,
Time and Figure. And Participles of
the prefent Tenfe be declined like Ad-
jeCtives of three Articles, the reft like
Adjeftives of three endings. -

V. An Adverb isa part of Speech un-
declined, which being joyned toa Verb
erfects and explains its Sence by
Whisher? How? When 2 How long ?
How often ? How much ? Wherefore ?
Where? From whence ? Whether ? and
are joyned to other words the better
to declare their fignification, for an Ad-
verb fignifies the manner, time, place oc
fome other circumftance of Doing, Ask-
ing, Calling, Affirming, Deénying', &c.
‘The Adverbs #os and »e go always be-
forethe Verb in Latine, but the Eng-
lifh Particle nor goes always after the
‘Verb or its Auxiliary,as sos Amo I Love
not. vt o DRI 4
* There be fundry forts of Adverbsac-
cording to their fundry fignifications,for

Time
ot
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Time Hodie to day, Cras to
Morrow, Nuncnow.

Place Vbi whcre, ibi there, hic

' | here.

Number Semol once, bis twice, ter
thrice.

Order Inde thereupon, deinde 4f-
terwards, demq, laftly,

Asking Cer why ? Quorfum to

' ' whatend.

Calling. Heas ho, ehodem come
hither a little. ~

Affirming Cerse truly, me indeed,

maxime yes

Denying WNon not, haud fearce,mi-

mmé no.

Exhorting Agé go to; ﬁ)a’e: f you

‘ h are.

Withing - "Ussmam weuldto God,ff fi

B O that.
Parting. Seorfim fevcrally,é: dﬂm
_ two- ways.
Gathbrmg }Smml together, awa in

one,»on [olum notonly.

Chuﬁng Potius rather, fatius bet-
ter.

- $ A thing not T Pewe almeft,, vix fcarce-

{bﬁmfhed ly, fere ina manner.

S

ewing E»behold, Ewe lo.

25

Doubt-
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Doubting Forfan perhaps, fortaffis
' peradventure,

Chance Forte by chance, fortu;-
to as it fellout.

Likenefs Sic igo, feur as,. quafi as

uality Bene well , male jill
Qualin doite leamédly, for-’
titer valiantly. :

Quantity Multam much, parvum
little. '

Comparifon  Tam as well, quam as,
«eque alike, ’

VL. A Conjunétion is a part of Speech
or little Particle that joyneth Words and
Sentences together, and for the moft
part is placed about the beginning of
Sentences, as Adverbs about the mid-
dle. Conjunctions are principally ufed
to tye the Claufes of a Sentence toge-
ther, and therefore they make thofe
which by the Logicians are called Hj-
pothetical Propofitions, and a great force
of Speechdepends uponthem.  Accord-
ing to their fundry fignifications the
are Copularives which couple bot
Sence and wordsas Ez and, nec neither,
Disjanétives fever the Sence not the
words, as a«z or, vel or.

g Dif-
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Diferetives, a diffc rence as fed but, at but.
Caufdls, imply )a Reafon nam for, quia becaufe.
Conditionals, Y a Condition as f§ if, dum fo that.

Exceptives. an Exception 25 #i unlefs.

There are alfo Interrogatives, Illisn
tives, Adver(ativas, Redditives, Electives
Diminutives and Inclinatives which
may be found in the Grammars.

VII. A Prepofition fignifies fome Re-
lation of one thing or Perfon to another,
either as Diftance, Situation, Cafualty
or the like, and is put before other
parts of Speech either in Compofition,
as ad-monuir he has admonifhed, or
elfe in appofition, as fedit ad Dextram he
fitteth at the right hand. Sometimes

%7

Prepofitions are ufed both ways, as adeo

4d Patrem 1am going to my Father.
Prepofitions being fet withopt a Cafe
becomes Adverbs, as Coram laudare &
clam vituperare inhoneftum eff. ‘Toa Pre-
pofition belongs Cafe, ' Goversment or
Conftruction, : '

VIIL. An Interjection declares the Af-
fection of the Mind under a Confufed
Voice fuddenly broke off as 0! Out!
Alas! and Interjections are queﬁiongd
g \ T by
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by fome whether they are to [beac-
counted parts of Speech, becaufe they
fignify fudden motions or expreflions
ofthe Paffions of the Soul, and are ra.
ther founds only than words,

STNT 4 X
Syntax is an agreeaBle difpofition of

the eight dparl:s of Speech amongft them.
felves and fpeaksof wordsas they are u-

“pited into Sentences. Syn¢a% is twofold

Concord whichis the agreement, of wotds
amongft themfelvés, and Governmiédr
which is the dependance of {one: word
upon another. , o

To every Sentence are neceflarily
required 1.a Swppofiturs (moft proper- -
1y {o called,which cometh before a Verb
Active) Subject or Noan of the Nom.
Cafe, of which the Speech is'matle, or
fomething inftead of it, to come be-
fore the Verb. 2, A Verb to agee
with the Nom. Caft, dr Subject (hew-
ing the Relation of being," doing, ot
fuffering, betwixt the Swbje? and the -
Predicate which is that {pdken- of the
Subject. 3. Somewhat to'follow the
Verb which they call a‘Predicare, and
is fpokeq of the other, and is many
- ’ times
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- times included in the Verb; as, Rex
Venit,i.e. Rex eft Veniens.

Nose, that there are divers forts.of
Sentences, 1. That which hath no
more than one Verb and the Depen-
dants uponit, which fome Authors call
Peviodus Supina; as, Profperam [oelus;
vulgo virtas vocatur. 2. Which con-
fifts of more than one Member, and of
more than one Verb, but o that each
Member ftands by it felf; as, Chriffus
¢ Celo, glorificate > Chriftas in. Terram,
obyian prodite. Which Period confifts.
of foyr Members, the twe latter cor-
refpghdingt‘)elqgaptly to the two former,
feparated by an Half period or Colon, '
3. ‘Which confifts of divers Seatences,
but fome interpofed- between the parts
- of another, which interpofition is either

by a Conjunction; as Fortuna, cam.
blanditur, captatum venis. Quanocitura.
#1bi, quamvis fint chara, relingue. Or by
a Relative; as, Deforme q/?, quos dig-
nitate preftas, ab ijs wvirtute [uperari..
Quem [ape tranfit, cafus aliguando invenss.
Orby.a Participle, Or by a Parenthefis..
Apd therefore in conftruing it is beft
for @ young Scholar to difpofe the words
after the Natural Order, feparating the
Sentences one from another ; beginnin

wit

g
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withthe Voc. Cife, then the Nom.
and what depends upon it, then the
Verb with the Adverb joyned to it
next the Accufative with its depen-
dants, then the Ablative or Dative as
they follow. It is neceffary alfo to
{upply all Ellipfis’s, Antecedents, Defe-
étive Cafes, One Verb applyed to divers
Nom. Cafés, or the fame Nom. Cafc
to divers Verbs, Swbauditars, .

Elliipfis or omiffion of a word is very
frequent in the Latin, as it is in all
Ldnguages that affect brevity. Such
words are of Noun Subftantives which
fignify a thing common or well known,
Areols longa deniim  pedum [ menfira. ]
Verbs alfo, efpecially Subftantives and
Prepofitions ; Vacuus [4] curis. Note
alfo that thie Latines feem to {peak
many times rather according to the
matter and fignification, than the words
and ordidary Conftruction ; as, Omni-
um verum mors eft extremum, Duo Mil<
lia viri. o .

" The Concords are three,the 1. between'’
the Nom, Cafe and the Verb, the 2.

" between the Subftantive and the Ad-

jéctive, "the 3. Between the Antece:
dentand the Relative Qui.  To which
- N DR AT ’rcv
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are added the Rules of the Cafes of the
Relative, and the Queftion and An-
{wer. _ ,

"The Rule of the firft Concord. A Verb
Perfonal agreeth with its Nom. Cafe
in Number and Perfon ; as, Pracepror
kgir the Mafter readeth, vos megligitis
you neglect. »

The Rule of the fecond Concord, The
Adjective agreeth with its Subftantive
in Cafe, Genderand Number ; as, 4w
cus Certus a fure Friend. N

The Rule of the third Comcord, The
Relative Qu: agreeth with its Antes
cedent 1}1 Gendefr, Number and Perfon ;

Vir [apit qui [cit tacere,
as’The lg;le grof the Cafe of the Relative,
When there cometh no Nom. Cafe
between the Relative and the Verb,
the Relative fhall be the Nom. Cafe to
the Verb ; as, Mifer est qui nummos ad-
miratur. But if there cometh a Nom;
Cafe between the Relative and the
Verb, the Relative fhall be governed
of the Verb or fome other word in the
fame Sentence ; as Felix quem faciunt
aliena pericula causum. Happy is he
whom others harms do make wa-

ry. ) J
The

3t
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The Rule of the Queftion and Ayfwéﬁ;
When a Queftionis asked, the Anfwer
muft be made by the fame Cafe and
Tenfe that the Queftion is asked by ;
as, Cujus eff fundus ? Vicini. Whofe
Ground is this? A Neighbours.

- The Rules of the Verbs and all the
fix Cafes, ¢r. may be found in all the
Grammars, .

. There be fix Figures (according to
fome Grammarians) belonging to &y»-
tax; but Clare in his Syftem of Grammar
makes but four, viz. )

1: Pleonafm , which is when theré
is aword in a Sentence motre than needs;
as, Awribus his audivi; Thave heard it

" withthefe Ears, & :

2. Syllepfis or Synthefis is when there
is an agreemert in Sence, but not in
words ; or is the comprehenfion of the
unworthyer under the more worthy ;
ns, Tug; puerq; eritis; Both you an
the Boy were: S

3. Hpperbaton is when the Latines
imitate a Greek conftruction, or chang-
eth the order of words; as mecam for
cum me With me. .

" 4 Ellepfis is when a word is left
outin any Sentence, that ought to be

~ there to compleat , the Seace. The
thing
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thing moveable is made Subftantial.
-Whiereas if it be fixéd you may under-
-ftand it, as; Theyfay it is not in pay-
ing. What things more; Quid plura.
‘What thofe Men ; Quid iftis.
., PROSODT.
* Profodyis the laft part of Grammar,
which teacheth how to make Verfes
well, and two things in Profody are
‘efpecially to be obferved;. Namely the
Quantiry of Syllables, and the Way to
mdkeVerfe. . L L,
- Verfe isa Speech bound to a juft dnd
-lawful Number of Feet, and there are
{even kinds of Verfe, wiz. Hexameter
-or Heroi¢ which confifteth of fix Feet
in Number, but of two Feet only in
-kind a Dai#yl and a Spozndee, the fifth
" place claims. properly a Daifyl toit felf.
‘the fixth place claims a Spondee,. the
-feft this Foet or that even as we pleafé.
2. Pentameter or Elegiatk. 3. Phalea-
eickor of eleven Syllables. 4. An 4/~
clépiad  Verfe.. 5. A Sapphick Verfe.
-B.An Adonick Verfe. 7. A lambick Verft.
The laft Syllable of évery Vérfeisac-
COUﬂth Comnmn-' T I
.« A Foot isthe fetting or placing foges
ghgr of two Syllables or more accord-
b ing

33
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ing to the certain obfervation of the
Quantities, and is fourfold, 1. A Spos-
dee which confifteth of two long Sylla-
bles; as wirtas. 2. A Trochee which
confifteth ofalong Syllable firft and a
fhort one afterit; as Gille. 3. lambick
Foot which confifts of a fhort Syllable
firftand a long one after it; as, amans.
4. A Daityl which confifteth of three
long Syllables; the firft is long, the
other two are fhort ; as, mirtiréto
fend.

Scanning is the lawful meafuring -of
aVerfe, 1nto every one or each of the
Feet, and there are fix Figures belong-
ing to Scanfion, viz. 1. Eclipfis takes
away the Letter m with its precedent
Vowel attheend ofa word. 2. Syna-
lzpha cuts off one Vowel before ano-
ther. 3. Synerefis is the contra&tion of
two Syllables into one; as, AEripides
for Aerspides. 4. Diarefis parteth a Syl
lable and of it maketh two Syllables ;
as, Evoluiffes for Evolviffet, Ewoke for
Eve. 5. Syffole makes a long Syllable
ftort. 6. Dyaftole maketh a fhert Syl-
Iable long ; and thefe Figures are often
ufed, Carminis gratii, a Liberty Poets
take.

Seg
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. See the Treatife of Poetry in my
Book called the Gewtlemans Tredfury, ~
Direttions for making Latine, ~ €Con-
Straing Latine and for Parfing Latine, &c.
may be feen in Aool's and other Gram-
mars. = '
~ And liere T will prefent you with
a Verfe in Carm. Prov. which names
the Liberal Arts or Sciences in their
due Ordet.

Gram. logustwr ; Dia. wvera docet ;
Rhet. verba colorat f _

Muf. canit ;. Ar. nimerat 3 Geo, por-
derat ; Afk. colit aftra,
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A Synapfis orfa fhort View of the Grouads of Grammat.

—

The partsof Speech be
——

Tke Grounds of Grammar treat of Latine Words.

( f Subftan-
tlve

Ad)ett—
we.

1. A Noun
which
is

Proper

or

. LCommon.

2, A Pronoun.

[Pcﬂ'onal

3. AVerb
which

or

Impe: fo-
Ll

4. A Participle.

s. An Adverb.
A Conjunélion.
7. A Frepcfition.
LS. An Interjetion.

N——

To which belong

Numb. Smg.and Plural.
Nem. Gen. Dat.

Acc. Voc. Ablat.
Mafe. Fem, Neut.
Common

Doubt. Epicens. '
e -

Cafes

7 Genders {

2]i
5 Declenfions whofe|3fis
Gen. Sing. end in [48s

slei
: Pofitive.
3 Degrees Comparanve
of Comp« icrlmve.
Numbersjof whichin
Cafes a Noun.
4 Declcnﬁonelof their
3 Perfons | own,
C Adtive, Paflive,
5 Kinds {Ncutcr, Deponent
and Coimmon.-

Potential
Infinitive.
Prefent
Imperfect
K Preterper
Pretcrplupcrte&
Puture.
a long s. g
elong
.E.|e thort|, o
4 llong E
{ 'Prcfent in, ans, ens.

Indicative
4 Meods {lmperaulvc

5 Tenfes

Preterpert. in, tus, fus, M
Future in, rus, dus.

signification.

The
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T "[Of the Firft

s s et Nt Nttt

1 Of Concord, viz.

N

Of the Second ' .

Of the Third )
To which is]Of the Cafe of the Relative.
added that [Ofthe Queftion and Anfwer.

, Subftantves. _ o
A Genitive,

o
£\ A Dative,
= JAD Accufative.
' Of Nouns. ") ¢ {AnAblative, = .
C § .) - where isalfo the Ablative ab-
&g Plte. - -
% L <) B
] ! A Nominative.
'E f A Genitive.
3 Of Verbs A Dative.
¥ with An Accufative.
"8 J An Ablative.
27 divers Cafes.
R Of Geruads and Supines.
FRE] Of Time, Space and Place.
5 | .2 | ‘Of Imperfonals and Participles.
& | 5 | Of Words undeclined.

2 1 &£ J Rales to know the Genders of Nouns. ..
K 5 9 Rulcsgo kaow the Preterperfect Tenfe and Supines o:
‘Verbs. .

8 | Certain Figures in Latinc words.
L edti Mak&:
Dire&tions Conltruin, :
for Parfing 8! Latinc. .
Writing N
Some Grammars have. .
Accidents.
A fhort the Common{ o
. .. Grammay.
View of Propria qua maribus.
L L Quz geaus. Asin prefenti,

; p 3 f{wq

37



38

P

Grammar.

Henry Cormelius Agripps in his {Vani-
ty of Artsand Sciences, faith Grammar
as well as Logick, and Rbesorick are oft
times the caufes of more Mifchief than
delight, which notwithftanding (faith
he) have no other Rule of Truth for
their Fflablifhment than the Decrees
or Statutes of their firft Inventors,
which evidently appears in the Inven-
tion of Letters themfelves, which are
the Elementsand Materials of all Arts,
but fuch are the alterations happening
thro’ the Viciffitude of times that there
are no Language or Letters thatare able
to make good the Antiquity ot Truth
of their firft Original. And the Latine
Grammar (faith he) is fo barren and fo
much beholden to- Greek Literature,
that whoever underflands not fo much
is to be ¢jeCted out of the Number of
Grammarians._Therefore all the Foun-
dation and Reafon of Grammar confifts
only in the Ufe and Authority of our
Anceftors,who have been pleafed that a
thing {hall be fo called, and fo written,
that words {hall be fo Compounded and
Conftrued, which being fo done they
efteem well done.  And notone of them
have givenany Account how the Parts
of Speech are to be divided or dxﬁingm{h&
2 N R e el
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28 or what order to be obferved in
Conftruftion, &¢. How it is Lawful
to Pronounce in #m Latine words ter-
minating in aand » ; asfor Margarita,
Margaritam; for Punitus, Punitum
andiow Jupiter makes Fovisinthe Ge-
nitive Cafe. Whether a Participle put
by it felf, be fometimes a Participle,
or whether Gerunds are Nouns or
Verbs. Why among the Greeks Nouns
Plural of the Neuter Gender are joyned
with a Verb of the Singular Number.
Why many write moft Latine words
witha Greek Diphthong, others not,
as Felix, Ouweftio: Whether the Latine
Diphthongs are only written and not
pronounced; or whether there be a
double Pronunciation in one Syllable:
Likewife why in fome Latine words,
fome ufe the Greeky, fome the Latine
%, as in confidero. 'Why in fome words
fome double the Letters, fome not ;
as, caufa, canffas religio, relligio. Why
Caccabus by Pofition long, by reafon of
the double ¢c. is notwithftanding by
the Poets made a D«i#yl. Whether
Ariffotles word for the Soul oughtto
be writesdelechia with a Delta, or ente-
lechia witha Tas, and many other ne-
ver to be reconciled Contentions about

D4 Ac-

39



40

Grammar.

Accents, Orthography, Pronunciation of
Letters, Figures, Etymologies, &c. Such
a kind of Battle as this* Lucian’ of
Samos hath very elegantly defcribed,
about the Confonants ¢. and =. whe-
ther fhould have theVictory in the word
Thalaffa or Thalasta : Anfwerable to
which,one AndreasSalernitanus hath with
great Wit compiled his Gramimatical
War. Neither is there any that ever
wrote in Latine, whom' Laurentius ¥al-
Iz the Learnedft of all the Grammari-
ans hath fpared in his Anger, and yef
him hath Mancinellds moft cruelly But»
chered.- Didymus is faid to have had 4
fome fay 6000 Books upon the Subiett
of Grammar, and Prifcian could not
learn this Art in the whole time of his
Lif‘e‘ N Y . N
IR

Lo-
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LOGICK
Y Ogick in Latin, Logica vel Dialecti-
v ca in Greek Agui,da5©, is an
Art of Reafoning or Difputation, or
—according to Blome in his Philofophy,
is the art of r:;gbt Thinking, or of ufing
our Reafon aright. Now that a Man
may ufe mght reafon, andbe able to
frame his thoughts aright, and inter-
pret them to others; it is neceffary for
him to percesve aright, Fadge arighe,
Reafon aright, and Order aright. We
are faid to perceive a thing when we
clearly and diftin&tly conceive the ob-
jet offeredtous.  As when we pre-
fentto our Thoughts, God, an Angel,
a Circle, &c. and ftop there without
forming .any Judgment concerning.
them. And the Form by the imme-
diate perception whereof we are Con-
: S ‘ {cious
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gruousmanner,As when the Mind after

Logick,
fcious of our knowing any Objelt is
calledan Idesa. We are faid to Judge
when we affirm or deny any thing of
the faid known Objefts ; or when we
bg the A&ion of our Mind joyning two
Ideas affertthe oneto be the other ; or
deny the one of the other. As when
cenfidering the Idea of the Sun, and
that of Fire, we affirm the Sun to
to be Fire , or deny the Sun to sbe
Fire. '~ To Reafor or Difcourfe is that
A&ion of our Mind, which frames a
Judgment of many others, or which
from two Propofttions, or from one
infers another ; fo obferving that the
¥dea of 2 Man agrees with that of an
Animal, but doth not agree with the
¥dea of aPlant, concludes thattherefore
neither can the Idea of a Man fuit with
that of a Plant ; wherefore findingthat
Man is an Animal, and that an Animal,
is not 2 Plant it infers this third Propo-
fition that therefore Man is nat a Plant.
This way of Thinking iscalled Difcowrfe
becaufe by running from' one Propefi-
tion to another it comes to-a Third,
To Order is an A&ion of the Mind
whereby many things found in the fame
Subjel, are difpofed in a fit and con-

it
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it hag framed feveral Ideas, Judgments
and Argumentations, digefts themin
the moft convenient and fit manner
for the ready and diftin&t conceiving of
them. Tho’ fome may fay that thefe
things can be done by the conduét of
Nature only, fince fometimes Perfons
perform them mare exaltly (whoare
ignorant of the Rules of Legick than
they who have ftudied them, yet is not
Logick tobe judged ufclefs, for Wife-
men confidering the weaknefs of Mans
Wit, Invented this Art to help us the
better, by a juft and natural Order to
find out the truth of a thing, and tho’
before t4dam’s fall, Knowledge was
Natural, and came without Labour,
yet no man can now of himfelf attain
the Truth in all things without help,
and diligent Learning. Who can deny
but that the faculty of Paintingis born
with Man, and yet Art is neceffary for
the right forming of Images.

~ This Art is diftinguithed by fome
into Natural and drtificial,  All Men
are endued by Nature, with a power
of {peaking, and framing of words,
whereby 2 Man may difcourfe well, but
yet -without due Order. . Arsificial
.Lagick, is acquired by ufe and pra&iceCi
S C o ’ an
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and by certain Rules difcovers all man.
neraf Errors, Confufions, and Obfcu.
rities of our Conceptions, Falfe and
uncertain Judgmentsand undue Confe-
quences in our Reafonings,the difcerning
and removing whereof is the whole Bu-
finefs of Logick : The other common
Divifion of Logick is into Doi#rinal and
Practical. The firft delivers the feve-
ral Rules, direCting us in Perceiving,
Judging and Reafoning,the latter applies

thofe Rulesto ufeand praltice.
Some Logicians divide this Art only
into two parts. The firff part called in
Latine Fadicium confifteth in framing
of things aptly together. The fecond
part confifteth in finding, and fearching
out matter, agreeable to the Caufe,
and in Latine iscalled Inventio , For
when any one goeth to prove any thing
he muft firlt Invent fomewhat to prové
his Caufe, in which Judgmentmuft be
ufed in framing the Reafon {o Invented,
that he be fure it {erve for the purpofe,
Every Queftion is {ingle or double,
A Single Queftion reltethin a fingle word
as, What is Friendfbip? What is Philo-
Jophy ? A Double ‘Qaej{;'on ftands in two
Sentences ; as, Is the Study of Philo[ophy
Praife worthy? Or is it not ? A Propofits-
on
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ox is a Sentence uttered in plain words
exprefsly, fignifying either Truth or
Falfhood, and iseither fingle or double.

45

A Single Propofitionis, Wicked Men care

not to read the word of God, of which
you may make adouble Propofition by
adding fomething thereto ; as, Wicked
Men not only cannot abide toresd the word
of God, but alfo feck by all means poffible

to overthrow the fame.

Of the five Univer(als or Predicables.

As the Child beginneth with his Crofs
. Row, and the Scholar with his 8 parts
of Speech, fo the Logician firft and
foremoft profefleth to know words, none
of which but are comprehended under
one of thefe Predicables or common
Words. And to this end were they
made, that every thing might be known
in his kind, for when you go about ex-
pounding any matter,. firft you ought
to begin with the Definition, thereby
to know thenature of the thing ; which
cannot be done except the Predicables
be firft learned, for they {hew the limits
of words, how far they do extend,
and how much they comprehend in
them, The Predicables are, Genas,
Species, Differentia, Proprium and Ac-
cidens. Genus
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Genus is 2 General word under
which divers kinds or forts of things are
comprehended, as under a Liviag Crea-
ture are comprehended Men and Beafls ;
under Art; Logick, Grammar, Rhetorick,
&c. Lapis a Stone comprehends in it
felf a Sapphire, a Ruby, a Chryftal, a Tur-
coisy, a Carbuncle, &c. Every General
word is confidered  two ‘Wways ; The
chief General, in Latine Genus Sammum
and the middle General, in Latine
Genus intermedium. The chief General
as being fupreme, can never hecome in-
feriour, fothe Subftance, th
the Quantity are ever chie
words, and cannot be com
under any other. The mid
ral or Genus Subaltern intervenes be-
twixt the higheft Genus, and the low=
eft Species, as a Body, a Living Crea-
ture, a Precious Stone, the which three
being compared with their Inferiours,are
General words; being referred to their
Superiours they are Species, thatis to
fay fhapes, kinds or forts of things.

Species is acommon word that 1s fpo-
ken of many which differ only in Num-
ber, as Man is {poken of Socrates, Plato,
and ofi every proper Name belonging'

te a Man. REvery Species is of two
fortsy
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{orts ; "The loweft or moft Special, which
is always fpokenofevery proper name,
and ever is the kind, nor can it at any
time be the General word, altho' &
fometimes goes by that Name. The
other is Species intermedia, that is, the
kind placed between the higheft and the
loweft, which at divers times, and by
divers confiderations, may be both the
general word and the kind, for that
which s under the general word, that
fame may be called Species or kind,- that
which comprehendeth other may be
called the General word. A Noun
proper isthat whereof a kind isrehearf-
ed; as, Cato eff homo, Cato is a Man.
In this Propofition Cato is the Noun
proper, which belongeth to one Man
only, and Man is the kind, which is
quiore large, and comprehendeth all
en.

A Table fhewing the order of every
fubftance and kind as they are appoin-
ted by Nature may be feen in my Gen-
tlemans Treafury.

Difference is an Univerfal which may
be varioufly confidered, 1. For as
much as it1s the conftituent of Spesies,
and then it may be Defined to be that
whereby the Species doth exceed, or is

more
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‘more worthy than the Genus, asMad
exceeds an Animal or Senfitive Crea-
ture by Rdtionality. 2. As it is fome-
thing Predicable, andfo it is common-
ly defined to be an Univerfal, which
is predicated of many differentin Specie
in the Queftion Quale quid, orof what
kind of Effence a thing is, and this
Definition agrees only to the interme-
diate diffefence; 3. In as much as it
divides the Genus into differing Spe-
cies; thus Rational and Irratiosal di-
vide Animal, and Conftitute two Spe-
cies, viz. Man and Beaff. 4.. As it is
an Effential part of the whole €Come
pound, and o it makes a part of its
Effenceand belongs to its Definition :
‘Wherein it differs froma Property and
Accident, as being anactual part of the
:things to which it is attributed. -
Property is taken ina fourfold Sence,
1: That which agrees alone to the Spe-
cies, but not to all the Species, that
‘isto all the Dividuals reforting under
it; as to Cureby Artis attributable
to Man alone, butnot to all his indi-~
.viduals. 2, "That which agrees to the
‘whole Species, but not toitalone; as,
Tt agreesto Man to walk on two Fe:t;
for the fame may alfo be faid of ather
4 Animalsy
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Animals, and yet not. of all. 3. .T hat
which is attributable only, and to the
whole Species, yet not, always but on-
ly ata certain time; as, Grey Hairs
to a Man waxing old, 4. That which
Js-attributable only, and to the whole
Species, and at all times, as it isthe
Property. only of a. Circle, . of every
Circle,. and at all times, that all the
Lines drawn from the Circumference
to the Center, .are.equal. , And this
- Iaft fort of Property is that which con:
ftirutes the Fourth Univerfal, the. other
three Modes being rather referrable to
Accidents, becau%c they do not agree
neceflarily, nor always,nor to the wﬁolé
Species, but contingently, fometimes
and in part only. o L
. Accidens 1s that which is not part of
a Subftance, nordoth ftand by it felf]
but is underftoad . that it may be, and
not be in the Subftance ; that ismay be
away, and may be there fometimes
more and fometimes lefs ;. as, Mirth,
Soryow, &c. in a Man ;. the Subftance
.yet undeftroyed, asa.Man may bealive
1n-whom thefe: paffions have been,, but
are not now. :, .And altho no Subitance
gloth alrogether. forfake,.-yet it. doth
often alterits ACci’dent}_sg forfaking fome
an
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‘and taking other; as, Water being

placed on the Fire, alters its Coldnefs,
and becometh hot, whereby we Judge
that coldnefs in the Water isnot a Sub~
ftance, but an Accident. Accident is
two ways confidered: Separable,as Frigi-
dity may be taken from Water. Infé=
parable, as Stature or breadth cannot be
taken from Min, nor heat from Fire,
yet notwithftanding the heat of Fire is -
not feparate from the Subftance, yet the
quantity or greatnefs is changeable,and
feeing heat in other thingsmay be fepa~
rated from the Subje&, we judge Heat
isfafx;orher thing than the very Subftance
of Fire.

Fhe Ten Predicaments.

A Predicament is nothing <lfe in Eng~
tifth buta fhewing or rehearfing what
words may be truly joyned together,
or elfe a fetting forth of the Nature of
every thing, and alfo fhewing what
may be truly fpoken, and what not.
‘The advantage of thefe  Predicaments

" are great, 1.whereas they are divided

into Subftance and Accident, we thereby
know the Subftance from the thinci.-
which:
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which is Accidental. 2. Of thefe ge-
neral words arifeth this good, thatif
you will define any thing or fhew the
nature thereof, you may know where
the word refteth, which would exprefs
the nature of another. 3. Ifa man be-
ftowa little diligénce herein, minding
where every word is fetled, and know-
ing to which of all ‘thefe moft general
words he may beft refer it, he fhall
truly and foon know the Nature of all
things. And thisdifference is between
the ive common words called Predrca-
bles, and thefe moft general words call-
ed Predicaments ; thatthe Predicables {et

forth the largenefs of words, the Pre-.

dicaments do name the very nature of
things declaring fubftantially and really
what they are. And fince the cauf)é
of Controverfy may be the not well
underftanding, or’ elfé¢ the ufing of
words which have a double meaning,
all words ought to be confidered ac-
_cording to their Natures, and thof€
only received and ufed for to maintain
the Truth; whofe name and nature is
all one; and can b¢ taken but in one
fort, as Homo figpifies no other thing
buta Man; but if any . word be ufed
* that i§ ambiguous or hath a double’
E 2z mean-

i
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meaning, reftrain the largenefs of it,
and declare how you will have it taken,
by which means the Fraud fhall be
foonavoided. Of words of many fig-
nifications take this Example.

A Crown Signifies the Kiags Crown,

i Crown of the Head, 5s. 1n

Money.

A Noble | Signifies a Peer of the Realm,

> apieceof Money.

Time Signifies thefpace of an Hour,

Day, Year; and an Herb.

Sage Signifiesa Wifeman, alfo an
J Herb.

The Predicaments are in Number
Ten, viz. 1. Subflantia, 2. Quantitas,
3. Yualitas, 4. Relativa, . Aitio,
6. Paffio, 7.Quando, 8. Vbiy 9. Situs,
and 10. Habitus.

Subfiance or Being which Cicero calleth
Natare, is a thing that fubfifts by it
felf, which Thing, Entity or Subftance
(for they are Symomymons) hath an Ef-
fence, and Exiftence diftinét from all
other things and containeth Accidents
which happen thereunto.  Swbffance is
twofold Created or Increated. Of
Creared Beings fome are IntelleGual,

others



Logick.

others Corporeal. An Intelletfual Being
is a thinking Subftance as the mind of
Man ; A Cerporeal is a Subftance extend-
ed in length, breadth and depth. Ii-
created is a Subftance independant
of all ‘other things whatfoever ; as,
God.

%{:ﬂﬂtif] is the greatnefs of a thing,
or the Number, andis two ways con-
fidered, . Comtinua quamtitas that is
when the Queftion is asked how
great or how b-oad any thing is, the
ufe whereof'is feenin Geometry. 2. Dif-
oreta quantitas when the Queftion is
asked how many things there be and
being occupied in Numbring the ufe
is perceived in Arithmetick,

' Qualityis aformor fhape of the Bo-
dy,” or Mind whereof fome Name is
derived as of Wifdom Men are called
Wife. There bethree manner of Qua-
lities whereof the firft doth contain the
Habit, otherwife called the perfett
having of any thing, as he that often
fpeaketh Fresch fhall by continuance
obtain perfection, he that writeth much
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fhall have a ready hand, ~and this is

called Habitus. The fecond is a for-
wardnefs in any thing gotten by Labour
and Travel not given by Natures Boun-
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ty. The third is the full attaining qf-
‘any thing as to be fully Learned and this
lafz, is two ways confidered, of the
Body and of the mind, Perfetion got-
ten by help of the Body, is when a Man
can Leap, Wraftle, ¢%¢. better than
any other: of the Mind when a Man
is vaftly increafed in Knowledge. ‘
' Relativesare thofe, which are com-
prended with other, and have mu-
tual refpet one to another. All the
Predicaments before are known with-
out being compared with another thing,
but Relstives cannot be well under-
ftood without Comparifon. As when
1fay Father, I cannot underftand him
fo without he bath a Son, nor a Man a
Schoolmafter without he hath Scholars.
Thereis no word but we may confider
the fame to be a Relative, it we refer
it to fome other thing, and therefore we
may go throughout all the Predicaments
with this one place, and find relation
ofevery one ofthem; but there are Re-
latives (improperly fo called) which
areknown, and have their being, even
when they ftand alone, and yet confi-
dered with other they have divers re-
{petts ; as, Lowveis the Love of thething
Loved, or Love beholdeth the thing
e B Loved.
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Loved. Blome faith, If we confider
a Father and Son Materially without
their Relation we fhall eall them Sué-
jec?, but if we confider them with re-
1pe&t to one another, we fhall call the
one the Relsre, and the other the Cor-
relate ; becaufeas the Father is related
to the Son by Paternity or Fatherhood,
fo is the Son to the Father by Filiation
or Sonfhip, upon which account it is
that Relatives are {aid to be or exift na-
turally both together, becaufe you can-
aot {uppofe the one without fuppofing
the other. For fuppofing a Husband yon
muft {fuppofe a Wife too, and fuppoling
# Mafter hemuft have a Servans,

E 4 A Table
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A Table of Re’lati'ves.

C As by the Canfe and the Effect
By Nature. { the Father and the Son are
confidered. :

The Magiftrate and the Mace,
By fome manner the Kin c{g and his Sword car-
or way ufed. ried before him are compar- -
ed together. °
By Degrees in The Lord and his Servant,-the
calling. . Adyocate and his Clieat.
By Knndred The Brather and Sifter.

:“f—e‘tg;f ) The Son in Law, the Mother in
pared one J By Marriage. Law. o
;‘gg} ano- The Grantor of a Leafe and tht

.

By Covenant { Ten.mt.

A Poet to bc al.yer, A Phy-
By accidental { Gician to be a Man-killer, ot
happeaing. a Lawyer to be a Thief.

By Natural kind. A Man, a Woman.

By years. - A Young Man and old Man.

By Conditionof & A Poor Man, a Rld‘l Man, a

. L Life. Frec Man, a Bond Man.

Aﬂfio»
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‘Action is either Natura] orVoluntary.
That is ‘called Nararal which is done
by the force of Nature as to beget,
bring forth, to encreafe, or Decreafe.
TThat, Voluntary when 2 thing is done

frcely: as to teach, to read, towrite,

e ‘

+ Paffio. Perpeffio called in Englith
a fuffering, i theeffect of the Action,
and to makeit plainisa Verb Paffive,
and the fame which the Grammarians
ufe; as to be taught, to be encreaf-
ed, &r. :

“Ubiisan Order or Predicament, which
comprehendeth the Defcription of
Places, ‘wherein fome thing is fuppofed
or reported to be, has been, or will
bedone. As at London, Cambridge, at
home, in a Chamber above, beneath, on
the right hand, &c. and whatfoever is
anfwered-to this Quettion, when I ask
where any - thing is, or where any
thing is done. This place ferveth for
Conjeftures either in praifing or dif-
praifing. - S X
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" Quando, 'This Predicament Whern

containeth the difference, and diverfity
of times ; as, #uncnow, heri yefterday,
#oétx in the night time; this place alfo
giveth light to confirm caufes. As to

prove
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rove that one is painful, I may fa

iBuch a one ftudies Day and Nighz
therefore he is a painful Man,

Situm effe is tg:n confidered, when
a Mans Body is in any wife placed, as
to lic afide, to ftand upright, to fit,
to lean, to lie groveling, &-. '
Habstas : Some call this Predicament,
Hubitus integumentum, that is a Cover-
ing or Appareling of any Body, as tq
ve a Coat, wear a Gown, Harnefs,
Shirt of Mail, Coat Armour. Alfo
to wear Chains of Gold, Bracelets,
Rings, &<. Thirdly to poflefs Gold,
Silver, Land, Wife and Children, or
to contain any thing as a Barn,Corn,e.
The ufe and Commoditys of thefe
Predicaments, is to teach you to define
any word, and know the nature of the
fame. As for Example, if you will
know what a Max is, you mult have
Recourfe to the place of Subffantia, and
there you fhall learn that Man is a
Living Creature, endued with Reafon,
If you would know what Verzue is, ‘hgg
to the place Qualitas where you ,
fee that Vertae 1s the conftant Habit of
amindto good. If you would define
the nature of a Father feek for Relatsva

an
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and there you may learn that heis a
Father that hatha Son, &c.

" There is nothing more neceflary in
the whole Art of Logick, than to learn
diligently the Definition, and divifion
of every matter. A Definition is two-
fold, ofa Word, or of a Subffamce. A
Divifion of a word, is when any word
that fignifying divers things, is divided
into every feveral figpification it hath;
as, Cenisinto a Dog, a Fifh of theSea,
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and a Starin the Heavens. A Dswvs-

fion of a thing is three ways confidered,
as 1. When the general is divided into
the kind, as Elemem into Fire, Air,
EBarth and Water. 2. When the whole
is divided into parts, asthe Body into
the Head, Arms, Hands, Belly, &r.
a Man into Body and Soul, and this
kind of dividing is properly called a
Partition. 3. When the Subftance is
divided into Accidents, as of Men, fome
are free, fome bond men.
~ There isanother mapner of dividing
as, 1. Of Accidents into their Subfances ;
thus, of good things fome are of the
Body, fomeof Fortune, &¢. 2. When
Accidents are divided into Accidents,
as of good things, fome are Honeft,
fome %roﬁtable, fome Pleafant. ﬁnd
C ' B ~ there
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there is an ancient Maxim worth re.
membrance.  Qui bene diftinguit, bene
docer.  He that doth divide well doth
teachwell, ©~ ’

We call that a Whole which confifts of
many things joyned together or which
hath parts into whicliit may be divid-
ed. That is called a Pars which toge-
ther with its Coparr or with many of
them, doth conftitute a 'whole. The
word Caufe is fufliciently known to all,
but the Divifion of Caufes is thus. "The
Material Canfe jis that out of which
things are hade or formed.  “The For-
mal is that “which conftitutes’ another
thing, and diftinguifheth it from:all
other as the Soul 1s the form ‘of Man:
The Efficient or " Effeiing Canfe 'is that
which produceth another thing’; and
thefame is Manyfold. Tord!/ or Ade-
quare which alone does produce the
Effe@ excluding other Caufes of the
fame rank: as God Creating Adam
whom he produced without the Con-
courfe of any other. But a Fathier and
Mother, or Male and Female are faid
to be Partial Caufes with refpe@t to the
Child they Generate. The Sun is the
Proper Caufe of Light, but only an Ae-

cidental Caufe of the, Death of a Man
killed
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killed by too great heat. A Father

is the Near Caufe of his Son, but a

Grandfather the Remote. A Mother

is the Effeitive or Produttive Caufe of

her Son. A Nurfe is only the Conferv-

ing Caufe. A Father is an Urivocal

Caufe with refpe@ to his Children be-

caufe they are of the fame Nature with

him. But God is only an Equivocal

Caafe with refpet to his Creatures ;

-becaufe they are of a different Nature
from his, and in Dignity inferiour to

him. An Artificer is called the Prin-

eipal Casfe of his Work becaufe he A&s

voluntarily ; and his Inftruments only
Inftramental Canfes becaufe managed by

him, ~ Water that {prings up into di-

vers water-works .in the Gardens of

Princes, and which moves variety of

Machines is the Univer(al Caufe of their

"Motion ; but the Artificial difpofition
and figure of the Pipes is the Particular

Cagje. Bodily things when they A&,

are faid to be Natural Caufés, becaufe

they produce an Effe& from a Natural

) Propenﬁty or Necciiity: But Man is
the Isreliccival Cauje of thofe things

which he Effets by his Underftanding

and Will. A Man that walkerh is a

Free Canfe becaute he A€ls {pontane-

" oufly

61
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oufly and not by force : But a Firé
burning wood is a Neceffary Casfe be-
caufe where thofe things are prefent
which dre required to its A&tion, as
dry wood, application of them to the
Fire; and Ventilation or Blowing, it
cannot but burn them, neither can it
exert any other Ation inftead of it
The Sun whilit it enlightens a Cham-
ber is the proper caufe of the Light
that is in it, but the opening of a Win-
dow, or taking down of the Shutters,
isonly a Caufe Sine qua non, or with='
out which fuch an effe® would not
follow ; which Caufe is alfo called the
Condition without which a thing can<
not be. A Fire that burns Houfes is
the Phyfical Canfe of that . Buraing or
Confuming, becaufe the Fire properly
and of its own Nature burns. Buta
Man who fets Houfes on Fire, or ex<
horts or commands others to do fo, is
only a Moral Caufe of this Burning,
becaufe he hath onlyMorally contributed
to that effett, viz. by Exhorting or
Commanding. Thus the Serpent or
the Devil was the Moral Caufe of the
Fall of our firft Parents. The form
which a Man propofeth to himfelf in
going about to make a work is calig;f;
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the Exemplary Canfe. ‘The Final Caufe
is the end for which any thing is. Not-
withftanding all thefe Caufes, the Lo-
gicians reckon but 5 Genera or kinds
of Caufes, wiz. The Material, The
Formal, The Efficient, The Exemplas
ry and the Final.

That is called a Subject to which
fomething is adjoyned, or to which
fomething accrues, befides its Effence.
So Cloaths are put on the Body; the

63

Soul of Man is joyned to his Body;

Writin% is applied to Paper; A Sub-
je& is fometimes taken for an Objeét,
as when we fay, to Subje&t a thing to
the Eyes-of any one.

That is called an Adjuni which is
confidered to be in a thing befides its
Effence, as fomething added, accru-
ed or happening to it, whether the
fame bring along with it fome proper
Reality, as Fire in the Pores of hot
Iron. A Concrete Adjunét denotes the
accidental form together with the Sub-
je€t, as White, Learned, Great, ¢r.
An Abfirait Adjunét is that which fig-
nities only the Accidental or Modal
form ; as Whitenefs, Learning, Great-
nefs, wherefore an Adjunct is predi-
cated of its Subje&t in the Concrete,

. Snow
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Snow is White, Socrates is Learned,
Great : But by no means in the Abfira&,
as Socrates is Whitenefs ; Learning,
Greatnefs. - . - . ..
. In the handling of any.fingle Queftis
on, the Queftion fhould be gight ways
examined ; 1. Whether the thing be or
fio, as Is there any. Law?. 2. What a
thing is, and this cometh from the, De-
finition which is twofold: either of the
Subftance, or the. name, of a thing.
The Ngmeas a Realm is a Country
ruled by a King. The Subffance, as
a Realm, is an Affembly or .gathering
of People together, being able to Live,
and withftand Epemies... 3..Is when
the parts and every feveral kind is con-
fidered, and for this Queftion the Di-
vifion and Partition doth much good..
4. What are the Caufes, ,and - ?peci&
ally what is the Efficient and. what
the Final Caufe. The Efficient Caufe
of all good Laws, is God and his Mi-
nifter. The Final Caufeis to. live up-
right in the fear of God., 5. When
the Effe@ and Office is examined as the’
Effe& of the Law is to Conferve the
State of Man, ¢. 6. When things be

‘asked that are to follow, as we fee mnuch

Neighbourhood and good Willto h%p:
the
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the needy. * 7. What are 'Difagreeing.
8. To fhew by whofé Authority the
Law, dvcy. taketh place.- - .
- A-Prdpofition or Enunciation accord-
in%lto Ariflotle is an Oration of Speech,
which Affirms or Denies ; or-an Ora-
tion that fignifies either true or falfe.
From which Définiition ‘it dppears (faith
Blome)-that to every Propofition two
formsat leaft are required ; the one of
which fomething is affirmed or denyed,
which Term- is ¢alled Swbjei?, the: o-
ther which is faidor dcnyed_l

which Term-is called the. Astribute,
as when it is faid God i Fxifting,
God is the Subje&t, and Exsfling the
Predicate. : Propofitio Categorica {other-
wife called a Single : Propofition) is - di-
vided into true, and falfe Propofitions,
Propofitio Hypothetica is-a double Propo-
fition, as, If Juftice be a Virtug, -itis
praife worthy. There are alfo Afir,
mative Propofitions, Negarive Propo-
fitions; - and Univerfdl, Particular or
Singujar Propofitions, + - v . &
. Some Logicians make 4 kinds of Ars
guments, viz. A perfeit Argument, An
Imperfect Argament, An. Induétion and
an.Example.  Others divide. Argumenp+
tation ih General onlyi,iinto Perfeit, and

Imper-

1

65

of another,
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Imperfet.  Imperfeit  Argumentation is
a Syllogifm, which forafmuch as it
confifts of three Propofitions duly dif~
pofed is of a perfet form and moft pro-
per to perfuade. An Imperfect _Ar%w
mentationis either an Enthymeme, an In~
duction, an Example, a Dilemma, or a
Sorites of which hereafter. If there
bejuft three Propofitions in the Argu-
mentation the firft is called the Major,
becaufe in it the Major Term is difpof~
ed with the Mean or Medium, 'The
fecond the Minor. The third, Comclu~
fior in which the Migor and Major
Terms are difpofed.

A Syllogifm being a perfelt Argu~

ment there ought to be more words
in the Conclufion, than was before

Rehearfed, as for Example which Az

tonius maketh in the firft Book of Tuly

de Oratore.

Vnprofitable things are not to be taught,
In Philojophy are unprofitable things, 7
Ergo, Philofophy is uot to be taught..

This Argument is to be denyed, be~
caufe there is more in the Conclufion,
than was rehearfed in the two firft Pro-
pofitions. Some unprofitable things

which:
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which be in Philofophy are not to be
Learned; not that Philofophy it felf is
to be rejelted, for elfe this Argument
would alfo ftand good.

* Drunkennefs is not to be allowed
In Drinking is often Drankennefs,
Tbereﬁ:re Drinking at-all is not to be
' (allorped.

.. Syllogifms are Simple or Conjunc?,
and thqgéigures are three, the Modes
reckoned - 21, but reduced to 14. The
glo'des of the firft figure are Barbara,
[elarent; Darij, Ferio; of the fecond
Cefare, Camefires, Feftino, Baroco; of
the third, Darapti, Felapton, Difamis,
Datifi, Bocardo, Ferifon, Examples of
all which may be feen at large among-
the Logicians, as alfo the difference of.
Complex Syllogifms, Conjoyned or,
Compound Syllogifms, and Proporti-
onal or Analogical Syllogifms, =~ .
.. For the better knowledge how to
place an Argument _in Mode, Nore,
that in the Modes there are four Vow-
- ¢els to be confidered, viz. 4. E. I. and
0. 4. fignifies an univerfal affirming,
E, anuniverfal denying, I. a particu-
Iar affirming; and 0. a particular de-

' - F2 nying’

?
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nying Propofition according to the

Common Diftich, framed for tohelp
the Memory. ,

A. Afirms,E. Denys, but Gemragy both.
1. Affirms, O. Denys, but Specially both.

An Enthymeme is an unperfelt Argu-
ment confifting partly of likelyhoods,
and partly of infallible reafons, as

Such a Young Man talks often, and a-
lone with [uch a Toung Maid.
Ergo, Heis in Love with her.

This may be true and maybe falfe,
but an Infallible> reafon is always
true, as

Such & Woman is brought to Bed,
Exgo, She hath had the Company of &
Man: Or

The Sun is rgﬁz;.
Ergo, It is Dy.

An Induition is an Argumentation
which from many Singulars concludes
an Univerfal; as,

Atha-
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Athanafius lived unmarried,

Ambrofius lived unmarried,

Balfilius had noWife, nor many more.

Ergo, All Bifbops heretofore were un-
maryied.

‘Which Conclufion Univerfal is not
Lawful, for divers have been married
in the Primitive Church, as, Spiridion,
Hermes, Hilarius, Polycrates, Tertuli~
any, &c.
~ -Socrates’s Indudtion was by asking ma-
ny Queftions, which being Granted,
he thereupon brought his Confirmation;
as for Example, -

How many Good People were there
when the World was Drowned ? Not
paft 8.

- How many good when Sodom was
burnth? Not 6 as appears, Gen. 18.
19. ¢h. ' ~

How many in the Land of Promife,
when 6ooooo0 fighting Men went out of
Egypt, but 2. . '

"How many bowed toanTdolin the
time of Eljas? All, but Elias and 700c.

How many Tribes of the Ifraclites
followed God, but &, the other 10 for-
fook him. ' . ‘

F3 ‘How
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How many did the Lord count in
the Land of Syria? But 2 Nabam, ‘and
- the Widow of Sarepta. -~ - 1
* How many feared God when Tobias
was perfecuted ? But one, viz. Tobsas,
" How many found Chrift when up-
on Earth ? But 12, and 1 was a
Traitor. ST
" Therefore may be concluded the
Godly in all Ages are but {mall in
Number. = - = =
- An Example proves one thing by ano-
ther, becaufe of a likenefs of Reafon
that 1s:between them, as Cefar fub<
dued the People of Rome more by his
Clemency than his Arms, from whence
I gather and fay, a Prince ought ra<
ther to have recourfe to Clemency, than
to Arms. : . o L w L

A Dilemma is a Hormed Argument,
whereby whatever- you grant returns
upon your felf, and confifts of repug-
nant Members, as If you : Marry, your
Wife will be Beautiful-or  Deformed, if fbe
hath Beauty, [be will make you Tealous,
if. Deformed you wikl loath her, therefore
you ought not to Marry at all. A" Dilem-
maought t6 .be ufed: with . Care, - that
it may not be retorted; - which its faid

rotagoras did, to whom Ewasthius ‘his

T
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7t

Difciple having promifed a certainSum

-of Money in confideration of his in-
ftrufting him in Logick, to be paid on
that Day he fhould firft get the bet-
ter in the Caufe he pleaded ; and chuf-
.inﬁ that for his firft Caufe, to plead
whethér he was to pay that Sum of
Money hehad promifed him, made ufe
©of this Dilemma. Either I (ball lofe this
Caufe or win it : If 1lofe the Caufe then
according to our agreement, Iam to pay
you nothing 5 if I winit, then I [ball owe
you nothing by the Sentence of the Fudges.
Which Argumens Protagoras thas re-
torted. Either you will lofe the Caufe or
win it if you lofé it you will by Semtence be ob
liged to payme 5 if youwin it you muft pay
e according to gur agreement.

- Sorites isaheaping Argument where
the laft rehearfed word of the firft Pro-
pofition, is repeated in the firft partof
the fecond Propofition, neceflarily agree-
ing th;rctq, a R '

Where the Law is, there i Tranfgreffion,
Where there is Trangreffion, there is
Fear, o
Wherethere is Fear, there is Remorfe of
- Confecience, : -

E 4. Tbere:
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Therefore where the Law is, there is Re«
morfe of Confesence. . ... . ..

No Arguments be made Negative by
this kind of Argumentation, as . . .y

(The Gofpel is not the Liw,
%Thz Law teacheth us the. Fear of God,
Therefore the Gofpel doth not. '

31?;'/7; is no Flefph,

Flefb is . Meat
( Therefore Filb is none,

| Difﬁuﬁtionl is when certain Perfons
debate a caufe together, oppofing each
ather, 'in.which, each ought to ftand

* clofe to his Argument, and by the

Rules.in the firft part of Logick, and
his Wit, and the ufe of the fecond part
of Logick called Invention, he mayfo
apen the Truth as to give full Judg-
ment. to the content of bath, .but all
poffible care is to be taken, that there
beno. Errors in Words, or Phrafes; &.
In the words are thefe following, 1 The
Doubtfulnefs of Words. 2. The dou-
ble meaning of a.Sentence.. 3., The
joyning of words that {hould be parted.
4. The parting of words fhould be joyn-

R
“
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ed. 5. The manner of Speech. 6. The
Accent.

. For anExample of the Amblgulty of
Sentences, and doubtful writing which

by reafon of Pointing ‘may have a -dou-
b?,e Sence, I {hall infert thefe following

Verfes taken out of an Enterlude made
by Nicholss Vdall, about 150 Years

ago, defiring the Reader to excufe the

Enghih bemg according to that time.

Sweet Matjlreﬁ, wberm' I Love you : no-
“(thing at all

Regtrdmg jour Riches and Saf/lmce
- (chief of all
For ;mtr Perjbmge, Beaat], Demeanonr
‘ (and Wit

1 commend me unto Jou : - never a whit
Sorry tobear- xaport. of your good Welfare,
For as (I hear fay Juch your Conditions
are
That ]ou e wortb_y fwour -of mo l&%ug
an
To be dbarred qf every bomﬁ Man
To be taken for & Woman,. enclined to
Vice
Nothmg pr 411 to V ertue gwmg ber due
S : .. (Price

Where-
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Wherefore ¢oncerning Marriage, ye re

(thoughe

Such & fine Paragon as neer honeft Man
N (boughr,

And now by thefe Prefents I do you ad-
N (vertife
That 1am nrinded to Marry you; In no
wife

For your Goods and Subfiance : 1 coa£
o  (be content

To take you as you are. If you would be
You (ball be affured for the time of my
4 . L *

ife
T will keep you right well: From Good

_ (Rayment and Fare

-~ You [ball not be kept : But in Jorrow and
' I (care
Tou (ballin no wife live © At your own
Do and fay what ye lift 5 Te fball never
o o (pleZ’ me

But when ye* are merry : I xyil{ e all
P B .e . . ( f M

When ye are forry . Iwill bevery glad
Whenyou feck your bhearts eafe : Iwill be
‘ L (wmkind

At novime: Inme fball ye much gentle-

(nefs find.
G
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B«t d things contrary to your will and

(mind

Sluﬂ be dowe stherwife . 1 will not be

' (bebind
To jpuk and as for all them that wonld

(doyou wrong

I will [0 help and maintain, ye [ball not

(live long

Nortw)' faolifb Dolt Jball mmbez goa ;

ut 1

I (who e're fay nay) will fick by you till

(1 de.
T ba: good Maiftrefs Cuftance the Lord

(ox fave and keep
. Frm Rog/ier do jler whether 1 mke or

W/Ja fawuretb Jou 70 lefs ye may f

(bold
Thm th:s Letter purportesh which ye

(have unfold,

Thc Contrary Sence in the fame words.

Sweet Matjqu/: wberea: I love you 7o

‘ (thing at all

Regardmg Jour thm and Subjfmae

. - (chief of all.
Foryatlr Perfmge, Beautj, Demeanour

(and Wiz,
I commmd me tmto Jou never 4 Whit.
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Smy to hear repors of yowr good Wels .
are,

._For (asI bur (%)) fuck your Conditions

(are

That e b worthy favour of mo living
Man ;

To be abharred of every koneft Man.

To be taken for & Wo»mz em'luzed to
Vice.

Notbmg at dl to V ertae gt'vmg her da;

(price.

Wherefore cu:emmg Marriage ye are

(thought
- Such afine Paragon as newer honeft Mm
Cboughr.
And now by tbejé Preﬁrzt; I do you ad-
(wersf,
Tbat I am mmded fo marry you in no
- (wife.
For your Goad: and Subfance I could be
(content
To take you as you are. If you will be
(my Wi
Te [ball be affured for the time of fj
Li
1 mll keep you right well from goad( R,y-
© (ment and Fare,
Te flmll not be kept but in forrow and
(care

Tev
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Te fhall in no wife live &t your own
: Liberty,

: ' (
Do and [dy what yeliff ye (ball never

, (pleafe me.
But when ge are merry I will be all
o . (Jad
When ye are [orry 1will be very glad, ?
When ye feek your bearts eafe I will be

(unkind,

At no time inme [ball ye much gentle-
7 (ol find,

But all things consrary to your will and.
. | . (mbnd
Shall be dome: Otherwife I will not be
(bebind

To fpeak : and as for all them that would
(do you wrong

I will fo belp and maintain you (hall not
(Vive long,

Nor any foolifp Dolt (ball cumber you
(but I

1 (who &re [ay nay) will ftick by you till

| e,
Thus good Masftref§ Cuftance, zhe Lord
N (you fave and kez
From me Roifter doifter ; Whether Iwake

(or fleep

Who

-

R
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Who fevoureth you 5o lefs, Te thay b
(bold,

Thzm tln.f Letter parporseth whichye have
U (unfold.

An Examplc of jo mng ‘words that
fhould be parted,clled Conjuntio diffra-
bendorum.

© Whofoever /mometb Lesters sow Imtb-

learned them.

‘A Grammarian krmvetb Letter:

Ergo. «Grammarian now hath. leameal
thens.

Tn which the Adverb (now) fhould

be referred to the firft point, as

W/‘ojéwer knoweth Letfer: now; bab
learned them.

- A Grammarian knowetb Letters now:
Ergo, aGrammarian hath learned them.

. An Example of parting Words that

fhould be joyned, called Disjunctio con-
junitoram.

The Law and the Go/jfel are two divers
t/mtg:

‘ The

!
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The Word of God is the Law and the

_ Gofpel.

Ergo, the word of God is two divers
things.

Secundum non canfam ut caufam is a
Caufe that is not put for'a Caufe ; Or
is whena Caufe is brought in that is
not able to prove the matter, but the
Ground being confidered the fault is
cafily found; as,

Drankennefs is Evil
Ergo, Wine is nanght.

Another Example.

Paul warned us we (bould ot be deceived
by Philofophy
Ergo, Philofophy is naught fomewill fay.

Wherein he only reproved the abufe
not the ufe of Sciences. And there is a
Rule, 4 poffe ad ¢ffe non eft bona confe-

uentia, which is, becaufe a thing may
e, it fhall not follow thatit is.

Plures interrogasiones,is when by many
Queftions you intend to deceive any
one, or bring him to an inconvenience
by his former granting fome pan:icil-

ar
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lar things, and it is two waysconfiders
ed. Firft when we ask of many thipgs
one,-and - again of one- thing many.
things, and put forth divers -Queftions:
before we come to the purpofe. An
Example of thefirft, Is Water and
Wine hot: or no ? This Queftion i$ -asked
fo that e muft anfwer to them both;
which he. cannot do at-one time,” but
taking <his diftinétly it is eafily anfwer~
¢d.  An Example of the fecond take in.
this fallowing Story.. A Gentleman
promifeda Lawyer -(for his pleading a.
Suit.of his) a Horfe, - which-whep the.

Lawyer claimed, the Gentleman de-

nyed the Debt and - Argued - thus. 44,
Horfes are not of one Colour, but different,

fome..black, . fome - white, fome Bay, fome.
Daple, if I owe 304 any-by Prows:fe,I owe you:

none of one. Colour more than. another, and

as I promifed you no more of one Colour:

than anothery Imay be difcharged. as-iwell
dn delivering & Horfe of one as another
Colour.. Therefore I owe you Horfes of all
Colours, er elfe I oweyou none at il :. bat.
I do not owe you Horfes of. all..Colaurs.
(confidering 1 promifed you but one) there-
fore I owe you none. - ’

Repes

!

Logiék I
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A . i
Repetitio principii, The CuckoesSong

is repeating of that wholly in the Con-
clufion. which before was only fpoken
in the firft propofition ; or elfe by things
doubtful to prove things that are as
doubtful, as ' b
Every Slanderer muft be Banifbed the
Court,
" Sucha Man is 4 Slanderer ; , ’
Ergo; every Slanderer muft be Banifbed
the Court,
. . The Conclufion is not well gather-
- edforit fhould not be Univeri%l but
particular.

. Tgnoratio vlenchi (that is the-miftaking

-of contradi@dry Propofitions) is a deceit-

ful Argument. The reafon of whigh Error -
arifethfrom not knowing what isContra-

dition:ContradiCtion thereforeis a Re-
pugnancy of one and the fame, not Sub-
flance only, nor yet Name only, but
of the Subitance and Name together,
This Deceit is ufed when Contradi@ion
is made, according to divers Refpes ;
as thus, ‘

s

o)

The
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The-Law is to be followed in Moral Pre«
\ ceptsy andnot in Ceremonials, nor yet

" always in Judicials neither.
.JErgo, The Law is to be followed, and
not to be followed, :

Another Example.

Towork upon the Sabbath is forbidden,
S and yet not to work upon other Days
is alfo forbidden :
Ergo, to work and not to work, are
© both forbidden.

It is eafy to avoid thefe Deceits.
- Therefore is there this Rulein Logick,
That two Contradistions can never be both
either tiue or falfe at one and the [ame
time, '

Crocodilites is fuch akind of fubtlety
- that when we have granted a thing to

our Adverfary, being asked before
what he will fay, the {ame is by Argu-
ment converted to our harm,

Antiftrephon isin the Nature of a Di-
lemma, and may be underftoed the
fame. :

Ca&o«".'
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‘ Cacq/' ffasa are fuch Arouments that
bemg l‘pxoponed between two Perfons,
they ferve as well for the one as the o-
ther, as Tou mauft forgive him becaufé he is
bat a4 Child, No marry therefore will I beat
bim, bmu{/' be is but a Child.

Afjftata are fuch Argumients as are
impoffible to be true, as A Child two
- years old accufed of Adultery. =~ =

' Pfewdomenos is a lying - Argument, fm
whatfoever ‘is faid, muft be amifs, as
g/zmmdes a Cretan faid, the Pcople of

rete were Lyers, if they were fo, then
Epimenides lyed, and hisfaying was not
true, ifthey were not lyers, then Epi-
menides {aid truth, becaufe he him lf
was a Man born in Creze.

? Note, No Man ought to argue on
things which to doubt deferves Punifh-
ment, ‘as to reafon whether theie be a
God or no,. Secondly it is ridiculous
to reafon’ of thofe things ‘which our
Senfes judge tobe true, as whether Fire:
-1s hot. Thirdly itis evil to reafon of
tinneceffary things, and which cannot
be known or refolved, as- what God the: .
Father is in Perfon, what hour he- puc
Adam into Paradife, ¢c. Fousthly it
. 1s needlefs to difpute of things undoubty
G 2 : edly
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edly true ; asin Arithmetick threeand
three make [ix.

" Blome in his Inftitution of {Philofophy
faith, thereare many things he cannot
approve of in the Conftitution of the
Predicaments in Logick, Firft he faith
the Legicians divide E»sinto Subftance
and Accident without any reafon, for
as much as an Accident 1s no Entity.
Secondly in that they conftitute Nine
fupream Generaof Accidents, viz. Qua-
tity, Quality, Aétion, Paffion, Relation,
When , Where, Situation and Habir.
Where firft (faith he) they miftake in
this, that they make thofe to be the fu-
pream Gezera, and diftiné&t too, which
truely are not fo, as Quantity and Qua-
lity: For the greateft part of Phyfical
or Natural Qualities arife from Quax-
tity, Figure and Motion. Secondly Re-
lation doth not in the leaft belong to
the Genealogy of things, becaufe it is
no abfolute thing, but only an affe&tion
framed by reafon, wiz. an oppofition
withor under fome refpeét. Thirdly
A&ionand Paffion in Bodies are redu-
cible to Moticn, whofe Species or Modes
they are. Fourthly the divifion of Exs
into Subftance and Accident invented

by
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by Ariftotles, deviates from the Rules

g5

of a good Divifion, becaufe the parts of

itare not oppofite. Fifthly if any at-
tributes be found amongft them, the
fame may be more fitly deduced from
other Genealogy; as for Example,Q.an-
tity belongs to the firft Mode of an
Extended Being. Quality,ifit be men-
tal to the Modes of Intelleftion and
Volition if it be Phyfical or Corpore-
al, to the fifth Mode of an extended Be-
ing, or to others. When and Where
to Durationand Place, which are the
eneral attributes of things.  Situation
- isthe Mode of an extended thing, or
the refpe& of one Body to others,
confidered as near toit. And Habir is
the Common Adjun& or Accident of
of fome things, as of 2 Human Body
or fome other. See Blome, Par: 1.
Ch. 8.

Cornelins Agrippa in his Vanity of
Arts and Sciences, faith, Logicians pro-
mife to find out the Effential difference
of every thing, but cannot render them-
felves Mafters of their word, in mak-

ing things fo clear, butthatthey may be_

asked why they cannotas well callaMan,
3 Man, as Auimal Rational, ora Mortal

G 3 Rati-
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Rational Creatare, more of which may
be found in Boetius, whofe works ‘are

- not efteemed, but yet are beyond all

the Predicaments, Topicks, Analyticks,
and other Trifies of Arifforle, whom

- the Peripateticks following, believe no-

thing can ftand or be known unlefs by
his Syllogifms, who never obferved
inall his Maxims, how all his Argu-
ments are deduced from fuppoficions
or things granted before. It is acertain
experjiment of the truth of Specch, as
Awerroes faith, wheén the words agree
with the things thought: And thatis
moft known to the Knowledge of
which moft Senfes concur. Where
is the Fruit of this Scientifical Demon-
ftration (faith Agrippa) which when
we are forced to confent to, will be
things rather perfeftly known than
Demonftrated. By help of their Ten
Predicaments which they call moft Ge-
#neral Genus’s they. hope to comprehend
and underftand all things.. To which
adding five Predicables fo called, becaufe
they are Predicated of themfelves, and
of ‘treir parts. And affigning four
Caufes of every thing, They Com:

o - pound
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{Quﬂd every Syllogifin or Demonftra-

ion, of three Terms. The firft is the

Subje& of the Queftion and is called
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the Major ; the fecond is the Predi- -

cate of the Queftion and jis called the
Minor 5 the third is middle participat-
ing of both. With thefe Terms they
form two Propofitions which they
call the Premifes, . out of which at
length fprings the Conclufions. = This
is that Egregious Engine and thefe are
Terms, and parts thereof by which
they undertake to joyn, = divide, and
¢onclude all things by help of certain
~Axioms which they dream impoffible
to be refuted, ‘Thefe things are the
deep and profound Myfteries of Arti-
ficial Logick, invented with fo much
¢are by thefe Fallacious Dottors, and
~ are.not to be expofed, or learnt by
any. ‘but thofe who are able to be at
great Expences, and give great Re-
wards to purchale Authority among
the Schoolmen. -See the Vanity of Arts
dnd Sciences in Logick, 41. 42. -

. Feltham - in his Refolves, faith no-
thing hath fpoiled Truth more than

the Invention of Logick. ’Tis reafon’
R " G4 drawn’

¢
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drawn into teo fine a thread, tying up
Truth in a Twift of Words, which
being hard to unloofe carry her away
as a Prifoner’; That it isa Netto en-
tangle her, or an Art Inftru&ing you
how to tell a reafonable lye. When
Diogents heard Zeno with ~fubtle Ar-
guments, proving that there wis no

~ Motion,: he fuddenly ftarts up and

is diftrafted and Deceived.  Nature

walks.  Zewo asking him the caufe,

- Diogenes  anfwered , I but confute

our Reafons,” The fame Diogeses
aving once heard Plato to Define a
Man, to be a living Creature having
two Feet, and without Feathers. The
Definition not being plain and open,
took thereby an opportunity when
Plato was earneftly teaching his Scho-
lars, to clap into the School 2= Cock
with all his Feathers plucked off,
Crying, Lo! Behold Plato’s Man. Truth’
in Logical Arguments is like a Prince
in a Mafque, where are fo -many o-
ther prefented in the fame Attire that
Wweé know not which is he, and as we
know there is but one Prince, fo
we know there is but one Truth, yet
by reafon of the Mafque, Judgment

her
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her felf makes every Man a Logician ;
they that brought i the Art, have
prefented us with one that hath over
alted her, and fomething f{trained her
beyond her genuine plainnefs. See Fel/
tham’s Refolves, Page 172, 173. '

R HE-
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RHETORICK.

Hetorica ll/ Greek pnroprre, & piw 7,

flno, acfi dicas, affluenter. loguor ,
or the Art of Eloquence, beinga Colle-
£tion of Precepts from whence proceed
the flourithing varnifhes of fine Lan-
giage, and the perfwafive power of
Oratory, of fuch force asto allay or in-
cite the affections of Men, and Charm
even Truth it felf afleep ; So Demo-
 fthenes ufed to boaft among his Friends,
That he could {way the opinion ofthe
Judges by vertue of his" Eloquence,”
which way {oever his will and plea-
fure inclined him, and for that reafon,
Cicero was at Rome called King be-
caufe he rul’d the Senate wholly by his
Orations, and wrought their minds to
his purpofes juft as he would himfelf,
‘ : it
Ao C '
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it being a Magick to the Mind, {ub-
duing even Tyrants in their Anger,
and gaining Conqueft over our firm-
eft refolutions, according to  that of

the Poet.

Theu mayf give Smiles , or Tears
which joys will blot |
Or Wrath to Judges, which" themfelves

have not.

A good Orator fhould pierce the
Ear, aﬁure" the Eye, and invade the
mind of his hearer. But beforeI pro-
ceed to the parts of Rhetorick “it will
not be amifs to let you know ‘that -

All Diféourfes are either of Perfons,
Things , or Fa&ts. 1n Perfons are con-
fiderable their Defcent, Nation, Coun-
trey, Sex, Age, Fortune, Manners, E-
ducation , Relations of Father, Bro-
ther, &c. In Things, (that is Sub-
ftancesand Qualities ) the 4» fir, Quid
fit, Quale, Quotuplex, &c. its Genus ,
Species, Properties, &c. In Fai#s the
Caufe, Place, Inftrument, &. InGrofs
for all Subjetts, Proofs are derived
from Perfons, Caufes, Times, Places,
Antecedents, Confequents, Efficients,
Effe&s, Events, Conjugates, Similies,

on- .



Rbetorick,

Contraries, Comparifon, with Things
Greater, Lefler,Equal, from Correlates,
Examples, Suppofitions, and Redutti-
on, «d abfurdum (as is ufed in the
Mathematicks) toa confequence that

93

all grant to be falfe; from their Genus,

Definition, Divifion, &. The Natural
parts of a Difcourfe are, 1.An Exordi-

um or Preface. 2. Declaring and pro- .

ving the Pefitions. 3. Refuting the con-
trary. 4. A fhort Recapitulation and
Conclufion, called Peroratio.

The- Parts of Rhetorick.

Rbketorick may be divided into two
chief parts, viz. Elocation and Pronun-
ciation, for Invention, Style, Words,
Ornaments of Speech, Figures, &-.
are but parts dependant thereon, and
ferve but to refine and model the
Difcourfe.

. Elocation is a proper and good utte-
rance, or an Elegant order of words
and Sentences, for the true attaining
of . which we are to take great no-
tice of

The
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'The ornaments of Speech called Fi
gwres, neceflary for’ the adorning Ora-
tions, and Modes -of lively and: more
paffionate expreffion, - as well for the
fetting out any matter more fpaci-
oufly, as to render the Theme more
vivant and ‘plaufible, and with agrave.
and due " decorum of words to incline , -
foften or perfwade. :Suchare, = =
1. Epithets very ufeful, efpecially in
Defcriptions and Metaphors, without
which: Speech feems naked, and with
too much is burthened, caufing harfh fu-;
perfuity of like Terminations, occurring

‘{6on inthe Latine Tongue, butnot in

the ‘Englifh, -who have a more dex-
terous- decompofition of two or three
words together, as [ Heaven-bleft —Sea-
throwd-Thetis——God-like-goodne(s]. .-
- 2. Metaphors (ufed chielly in defcrip~
tions).-are Similitudesof words, where-
by we endeavour to paint a thing to-
the Auditors fence with more Tlluftra~
tion and fignificancy than the bare word

it felf feems to have, as Man is called

Microcofmos or the Little World. -

3. An Ailegory is a long profecuted
Metaphor. As [The Commorn Lawwonld
punifb Treafon in the very heart, if the
Eye of Inquifition could extend fo far )

o By
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By fome an Allegory is accounted a

dark Speech, ora Sentence witha double-

" underftanding.
4. Similitudes are various, for Poeti-
cal Filtions, Apologues or Fables, &r.

9%

are called Similies. But atrue Similie-

bears fome affinity with a thing expref-
fed. As [Vei]el; never give fo greas 4

Jound aswhen they areempty jwhich may be

applyed toa Man who makes large Flou-
- rifhes upon little matter. Diffimili-
tades or Comparifons with, and Illu-

ftrations by contraries are thus [ each

place handfome without curiofity, and home-
by -without loathfomene[s 1.

5. Amplification is an enlarging and -

may be done many ways, efpecially,
1. By repetition. 2. By multiplication
of the expreflion, whereby you form the
thing in divers{hapes, which isan ex-
cellence in Rhetorifm. t3 By enume-
ration of parts, 4.e, of all particular
Circumftances, Antecedents, Confe-
quents , Adjunts, Caufes, Effells,
Matter,FormTime,Place,&c.Under this
fome comprehend Erhopeas and the
decyphering and chara&erof Manners,
Paflions, Moral habits, &«. as well as
of any other works of Nature. As [of
4 Fountain, an Earthquake] interpretae
tion
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tion or Comment, by way of Parenthe,
fis, is very common in this part of Am=
plification. 4. By Atiologses or giving
reafonsfor what is faid. And Nore the
Rhetorician. or Orator difcourfeth and
argueth as the Logician by-Syllogifms
or Enthymems; Inductions and Exam-
ples only in a little different manner.

- Proving the Premifes (where weak )

as helays them down, before he infers
his Conclufion from them, and if the
difcourfe be long, making a repetition
of the Premifes. As in that inftance in
Cic, de Inventione. 1. To prove the
World governed by Providence he
fhews firft. That the beft governed
things are ruled fo, then praves thisin
a Houfe, a Ship, or an Army ; far
better managed where there is advice,
&rc. Then next, {hews that the Hea-
vens, Earth, &v. areas wifely and re-
gularly ordered as any of thefe, prov-
ing this again from the conftant courfe
of the Stars, ¢ and thus defcends
at laft to his Thefis or Conclufion.

6. Metonymie is a Tranfnomination or
ufing cne name for another, as [ This
Ring is Right Alphonfo, for, of Alphon-
[0's making |

79
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. 9. Synecdoche is: when a part 15 un-
derftood by the whole ; or the whole
by the part, the General for the Speci-
al, econtra. As for the firft let this exam-
le fuflice (1 am cenfured by many Tongues,
tor many Men.} Contrariwife for the fe-
cond [ The World is all Cenfure, for ma=
ny Men ufe Cenfure ], Co
. 8. Caracrefis, 1s when a word is a-
bufively put for another. The Poct
by this Figure takes the liberty of in-
venting werds often, tho fometimes
foreign to thie matter. ; :
. 9. Epizuxes, is-the doubling of any
word, or words, by repetition, with-
out the. interpofition of another,¥ and
is feldom or never ufed but in Paliion,
as [ O mercy, Mercy I Crave,. &c.] ,
 10. Anadiplofis, is alfo a repetition
bearing this difference from the other,
that thisis at theend of a former Sen-
tence, and beginning of that that
follows. . . ., . =~ .. ,-
. 11. Sorites,isan imper(e€t Syllogi{m,
where after many propofitions, the firft
Subje&t and laft Predicate’are joyned,
Which .may be with an-Ergo, as [Erge
you cannot “hope to win that Woman
which ever avoideth mes.] Andin this
. Figure the laft word or fome one word

H i

~
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in the laft Sentence doth often beget
the next Claufe.

12. Anaphora is when in the begin-
ning of every Sentence the fame word
is repeated, as [Thox that did, &c. Thow
that baft, &c. Thou that refufedft, &c.]

13. Epiffropheis when many Claufes
conclude with the fame word, as [Thoz«
whofe Aim is at Riches, whofe flavery is
Sfor Riches, that thinkft all happinefs con-
[ifts in Riches, &c.

14. Epanadiplofis is when a Sentence
beginneth andendeth both in a word.

15. Epanalepfis is a Repetition after
a long Parenthefis.

16. Epanados is when two things.
rehearfed together are fpokea of after-
wards {everally, and Epamaphora is the
fame with Anaphora before.

17. Antimetabole or Commutatio is a
Sentence inverted or turn’d back, as
[You ave the Son of a- good Father, and
may be the Father of a4 good Son.]

18. Parasomafia is a running. upon
oneLetter very much that begins words;
as [ O Tite Tute Tati tibi tanta Tyranne
tulifti] and [Rbimes running in ratling

- roms.]

19. Agno-
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. 19. Agnomination of Syllables is to be
underftood by this Example [ A Man as
good at Fafting as Feafling, and hath a
Wife loves to have comfort as well at Bed
as Board.] ,
. 20. Proleptoton or Traductio, /is:a Re-
petition of words of thefame lineage,
that diffcr only in Termination, as
[Exceedingly, Exceeding,] and the like
in other Cafes with difference of a word;
as, for Love, concealed his Love, &c.
. 21. Comparifons are of things contra-
ry, or equal, or thingsdifferent, which
need not be here explained, being eafi-
ly underftood. ,
.. 22.-Hyperbole is a Figure fometimes
exprefling a thing Superlatively beyond
the Truth, that in Defcending you may,
find the Truth. Sometimesin flat Im-
poflibilities . that you may rather con-
ceive the unfpeakablenefs than the un-
- truth of the Relation; fo faith Mr.Blount.
who giveth this Example of the latter
[Though a thoufand Deaths followed ir,
and every Death were followed with as many,
Difhonours 5 the World fooner wanted oc-
cafions, than he Valour to 2o thro’ them.]
- 23. Paralepfis is when you fay you
let pafs that which notwithftanding you
touch as full.

Hs 24 A'[)deton!
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24. "Afjndeton is when many words
are joyned together without a Conjun+
&ion, at [Veni, vidi, vici, pro Veni &
vidi & witi.]

25, Zeugma is where many Claufes
are joyned with one Verb. |

26. Profopopeia is Where you fuppofe
or feign the Dead to fpeak, as [Were
your Father aliveand fawyou commit fo,&¢.
would be not fay thus .

" 27. Apoffropbe is when we convert
our Speech from the Judge or Perfonsto
whom we fpeak, to fome that are Ab-
fent, or fometimes prefent, asto People
or Witneffes, Interrogating and In-
treating ’em, as{Didyou mark his looks?
Didyou note his behaviour ?] Intreating,
as [Let me requeft any prefent to\ imagine
bhimfelfin my Cafe, &c.}

For many Examples of thefe Figures
and others much more eafier tobe under-
ftood,as Interrogation, Exclamation, Accla-
mationDiminateon of Sentences,&@c.I refer
you to thofe Books which treat thercof
at large. .

Words ought to be chofe that are moft
Polite, for any Oration or Difcourfe.
So Mirror runs {weeter than Looking-
glafs, and words leaft jcommon, for
their rarity are more obferved igtho"
o ome-
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Jometimes fooner forgotten) thofe de-
rived from the Latine merit preference
of any of the Saxon-Englih.  So Inter-
‘wene founds better than come between,
and thelike of many other Latin Com-
pounds, yet fome Englith Prepofitions
may be prefixed at pleafure, Sexeca’s
opinion is,Fizwords are better than fine ones.
. Too many Confonants -or Vowels
coming together areto be avoided, as
‘caufing an wungrateful Sound , -and
words of extraordinary length, as well
as Monofyllables (where Polyfyllables
may be had) are to be rejeted, the
firft making the Language dull and
flow, the other by reafon of their ma-
ny Confonants abrupt and hardly
fluent. - - : '
Tautolegy or the often Repetition of
one word, is by no means to be ufed
for furely the Oration is moft power-
ful where the Tongue is diffufive and
fpeaks in a Native Decency even in
every Limb. - Soalfo - :
Circumlocution or many words are to
be avoided where fewer will ferve,
and be as expreflive, for long compaf-
fed Language unlefs very judicioufly
inade will rather pain than ple: fe the
1earer.

H3 Omaps
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Omoaptots’s and words of like Termi-
nation being a found next to Tauto-
logiesareto be fevered to a certain di=
ftance, and where they cannot, to bé
omitted, for as divided they make in
the Sentence a fweet and grateful Rhime,
fo concurring they have a harfhand jars
ing Accent. B e

The weightieft words f{hould be-
placed in the beginnings and ends, be-
caufe they make deepeft Imprefhon,
there being fome ftav till before the
one and after the other. Therctore ’tis
ufual to commence with Thinas rather
than Perfons, with the Accufarive ra-
ther than the Nominative wluch 2'fo
may have more reference to what
next precedes. And to conclude with
that, without which the Serice is not
perfe&t (to keep the Auditor in an At-
tentive fufpence until all is faid) and
upon which the reft chiefly depend.

- Tranfpofition of Words, are more
incident to the Learned Fongues, yet
the Modern are not wholly deftitute,
tho feldom ufed, and then rather by
Chance than Defign. :
- A Multifyllable better anfwers a Mo
nofyllable precedent, than a Monofyll-
o PRV . . lable
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lable a Multifyllable, yet Monofyllables
correfpond . better to Monofyllables ,
asthe words Fear and Love correfpond
better than Fear and Affeition , and
words of like Cadence better than
of adifferent, as the words Experience
and Science correfpond better than Ex-
perience and K powledge.

" Synonymous wordsare words having
fignification alike, as [Enfis, Mucro,
Gladius, a Sword.] ,

" 8tyle ought to be varied according
asit1s prepared for the Ear, or for the
Eye; for an Auditor or fora Reader.
An open and free Style is neceffary in
fpeaking, a ftri¢ter in Writing but in
the latter muft be ufed greatCaution and
Decency according to the matter vou
handle or Man you write to, for the
fame Schemes become not a Hiffory and
Panegyrick, a Letter and an Oration,
a Comrover[y and Moral Difiourfe, a
Poem and a Fable; in fome muft be
ufed lofty Metaphors, frequent Interro-
gations, &¢. while others muft have
more ferious Language, fome muft be

103

Heroical, others Submiffive, fome Smart, -

others Grave, fome Jocund, others
fober. Allof thefe having their Graces
and Defetts, fome fuiting with Rea-
T H 4 fons,
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‘fons, others with the Paffions bef:
Qne being f{weet, another powerful;

fome more Learned, but others more
Natural and unaffetted. In all which
you fhould addi&t your felf rather to
that Stile to which your Natural Abi+
lities incline you, and endeavour a-fuf-
ficient perfpicuity therein. - -

In all- Compofitions after the laft
hand added to the Style, yet ought
there to be an audiblerecitation to try
whether the words be well placed, and
the Numbers well fitted, and to {ound
them diftinétly, and as you would do
before an Audience. To take the ex-
perience of your Voice alfo (and after
the contrivance of them in the #rain,
and the examining of them again, *vhen
fet down in writing by the Eye) to
bring them at laft by their Sounds to
the Teft and Tryal of the Ears, in
which if the Oration pleafe not, it is
much lefs Effe¢tive on the Paffions:
This Office Pliny the more exaltly to
perform, -procured his own Compofi-
ons to be recited to him by fome other
than himfelf. Nor is it improper or
inconvenient totry them before a Friend
or Company, fince thofe that are fhort
in Fancy may yet excged in ]udgmeng

_\ : ) . an
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and Pliny’s diligence hereinmay be feen
Lib. 7. Ep.17. For none is an Orator
to himfelf but others. And undoubt-
edly the Rhetorician ought well to
confult the order of his Stile, for the
Beauty of it confifteth principally in
this, That he make not a fair Entry
and Introdu&ion to lofe his Vigour and
Faculty prefently , profecuting his
Argument faintly, and ending it more
coldly, but it is requifite that he fo pro-
ceed that by little and little his Stile and
Methed grow into more Grace and
Majefty, for they that do otherwife,
as faith Jofbua Silvefter,relemble violent
Winds which by little and  little abate
themfelves, after their firft furious Blu-
fterings are paft.

Extemporal Eloguence muft be care-
ful to ufe a long and compafling Stile
that whilit he {lowly Effunds what is
already prepared in his Memory, the
Fountain of his Wit may have the
more time to replenifh it with more,
and . never fuffer himfelf to be quite
Exhaufted, therefore fuch ought to
make ufe. of Metaphors, Similies, and
Defcriptions, and Paraphrafe upon
their Matter and Digreflions, and not
be too Concife for acute Sentences and

10§
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florid Difcourfe, but rather ftriveto imi-
tate Lxlly than Tacitus. Nor muft
they be too curious for Tranfpofition of
words for the Emphafis or Numbers
fake from their natural place, nor take
too large aRandom for fear they lofe
their Subjeét, or by too much o’erbur-
then their Memory, the fence alfo fuf-
fering much Obfcurity from that length,
nor does it fuffer lefs prejudice from
Parenthefical Sentences, ' whofe inter-
pofing does disioynt the Difcourfe, and-
difproportion the matter to the ‘Auditor,
fo as to leave in him an imperfe&t Im-
preflion. And altho® our Luxuriant
Wits (affe@ing Brevity ) often make
ufe of Parenthefis in their Writings,
yet too many, or too much in one of
them may eafily difturb the uniformi-
ty of Style, 'and prove fometimes an
Enemy tothe Readers Underftanding.
- Tho Parenthefes are not half fo trous
blefome toa Reader as to an Auditor
becaufe they are marked out in'the
Paper to the Eye, but cannot be {o in
the Voice to the Ear : Thérefore in
Compofitionsintended to be {poken they
are much more carefully to be avoided.

For
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For the Acquiring of Eloquence and
good Stile you ought to be familiar
and frequent in the reading not only
of the Rhetoricians and Orarors Books,
but alfo converfant with the Elegant
Hiftorians, from whom you will find
no f{mall improvement, no lefs encou-
ragement to imitate their excellency
of Stile, not relying too much, nor yet
rejecting the exercife of your own In-
vention, in which take care of tortur-
ing your- Fancy too much at firft, ei-
ther!in overcurious matter, or fetting it
down in the moft exa&t form. For
befides that the Mind doth more hea-
vily and lefs accurately perform many
things at once; the Wit efpecially i1s
of fo delicate afharpnefs that any for-
cing prefently turns the Edge. Soma-
ny cthings are as eafier fo fooner done fe-
verally than at once: as our Strength,
in Parcels quickly takes up the Weight
which united in one we cannot pofli-
bly move. Let your Invention there-
fore work with Liberty and no Re-
ftraint, and let your Stile be furnifhed
with folid matter, and compact of the
beft, choice, yet moft familiar words,
which many times natively fall in, to

Co matter

1oz
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matter well contriv’d according to Ho~
race in Arte Paet.

Rem bene difpofitam wel verba invita
 [equantar. '

To ‘matter well difpofed words of
themfelves do fall. -~ = - .

- ‘Whatever Stile you entertain befure
you endeavour a fufficient perfpicuity
therein ; which as it ought to be the
chiefeft care of a Rhetorician (the de-
fign of whofe fpeaking is certawnly to
be underftood) fo is it often hindred
by the Ornaments of Speech, you are

not every where to ufe either flourithing
Metaphors, as fome of our Moderns;
or grave Sentences, as Semeca, Or acute
and exaltly according Periods, as Ta-
citus ; or{weetandconfenting Cadences,
as Ifocrates, but interchangeably fome-
thing of them all, that each Auditor
may be delighted with fomething fuit-
able to him, whereby the Audience
will be pleafed and the Orator be com-
mended. But now referring you to
Ariftotles Rbetoriques , ralfo Butler’s,
Farnaby’s and others for your furthen
Improvement in this firft part of Rhcl;

: toric
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torick I fhall proceed to fay fomething
of the fecond part, which is Pronuncia-
tion and Aétion.

Pronunciation ought to be accompa-
nyed with fome decent A&ion and -
Comportment of the Body. In fpeak-
ing let your words be laid down di-
ftinétly, which not onlf giveth a Grace
to the Speaker but helpeth the Memo-
ry ‘of the Hearer, yet the heighth,
length and diftance between words
are ftill to be varied, fome being to be
fpoken higher, fomelower, fome {fwif-
ter and with fome force, fome flower
and more mollified, elfe nothing faid-
is made more confiderable than ang-
ther, and perpetual variety and change
in Pronunciation yields a delight to the
Ear, as well as great eafe and refrefh-
ment to the Voice, what gives Sing-
ing fuch aravifhing power over us but
a well proportioned variety of Notes?
Or what advance the Verfe above Profe
but a perpetual change of the Feet ?
Always take care to beginin a Middle
Key that your Voice may have its true
€ompafs, as the words and Paffions do
require, fo may you either raife or
deprefs your Notes, elfe put in a Bafe
how can it defcend or afcend ina Tre-

ble.
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ble. And asa Singing Tone and Verfe-
like Cadence are always to be avoided,
fo Monotonia or the fame continued
"Tone is by no means to be ufed, and
tho Eafe and Modefty incline fome to
a low . Tone, yet ought it not to be
pra&tifed making but a weak impreffi-
on upon the Auditor, and is by fome
gccounted worfe than the other extream

~of a loud Voice; which yet ought not

* to be tooraging, thereby interrupting
the Grace and {moothnefs of the Dif-
courfe, and filling the Ear rather with
found than Sence; great caré ought
alfo to be taken in the delivery of your.
words thatyou ftrain not too much juft
- before a Conclufion, thereby drowning
that which follows, for the Articu-
lation of each Syllable ought to be with
fome (more or lefs) diftinttion, - and

. infuch a Key as thatall maybe per-
feftly heard and clearly underftood,
and particular Regard is to be had to
the true Emphafis or Cadence of a
Word, and the true difpofing’ of a Sen-
tence for fome words flow not fe grace-
fully in one place, as being polited in

~another, as this Verfe.

In
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Inthe Summer of thy favour thefe grbwl
Runs better thus,
Thefe in the Summer of thy favour grom.

Thofe words which the Voice is
chiefly to ftay upon and give an ex-
traordinary Emphafis to, are fuch in
~ which therelies fome Figure, as all A»-
wrheta’s and Correfpondents and words
relating to another, and generally the
Mediums (in which lies the greateft Bur-
then) of our Arguments.

Aétionis efpecially of the Eyes and
Right hand. Of the hand, thus Sca-
liger.  Ratio eft manus intelleitus ; Ora-
tio Rationis , Orationis manus &~ manus
membrum hominis loquaciffimum.The hand
helps to keep time in Speech, the feve-
ral Motions whereof 1 find thus ftated
by a certain Author.

The hand is to be be/d out when we
fpeak of Begging: Up when we fpeak
of Praying : The hand éeating on any
thing, is ufed whena thing 1s {poke of
Anger : Clapping the Hands together
when {peaking of Wonders : Opening
one or both ?mnds, when making a

thing

!

-
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thing plain or explaining : 4rms drawn
back clofe to the fides,when requefting :
Putting out the Forefinger when demon-

rating and as it were. {hewing a thing

= (therefore is that Finger called the In-
dex,) The firf} Finger turned down for
urgin% and prefling as it were : Pat up.
for Threatning : The middle Finger put
out for reproaching : The left Thumb
touched by the Index of the right hand
for . reafoning and difputing : The
touching a Finger with the other hand
for Diftingnifhing and for Numbring :
The band brought towards one in faying
any thing of himfelf: rowards the Head
when fpeaking of the Underftanding :
to the. Breaft when of the Soul, Will
or AffeCtions: Folding the Arms in fad-
nefs, ¢»¢. Yet muft a Rhetorician and
Orator be cautious of too much Finger
Altion, being not grave ; he muft be
free fromany Imitationsof Levity asof a
Fidler,Dancer,+¢. he muft not indecent-
ly extend his. Arms too far any way
either upward above the Eye, or down-
ward below the Breaft, or much fide-
ways, or backward or circularly. He
muft turn the A&ion of the Hand the
fame way as the Voice. Hemuft with-
draw and end the A&ion of his Hand
with
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hand with his Sentence and in the fame
Sentence muft not often changeit. Laft-
ly he muft avoid all affe®ted Gefture
and fcrewed Poftures., and ufe - his left
hand but when it needs, which is but
feldom. : o : . )

.. And now for the Readers fatisfacti-
on and delight I will infert three fmall
Orations made by three young Students
who {poke them in the year 1671.

Jn O;'ra.tio'r'lv} in Praife of Publick Schools

above Private.
Gentlemen and Ladies.

. ¢There is a great Controver{y thi‘s1
¢ Day to be decided concerning Schools,
¢ Whether Parents had beft to educate
¢ their Childrén in Publick Schools or,
¢ Private. IfI may {peak my mind in
¢ this place without offence I would
¢ give the Preheminence - to Publick:
¢ Schools, and have a perfe€t Number of
¢ Reafons for it, that is, Seves, and 1
¢, hope my Reafonsare as perfect as their
¢ Number.
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¢ Firff. 'The ableft Mafters are i
¢ Publick Schools (at leaftwife we need
¢ not fear to fay fo,) for who that is
¢ Mafter but ofa Private School, will
¢ e fo Prefumptuous to compare him-
¢ felf to one of them, any more thana
¢ Petty Prince to compare with the
¢ Grand Seignior. '

¢ Secondly. Publick Schools make the
¢ beft Scholars, great Linguifts, brave
¢ Orators, excellent Poets-and what
¢not ? When they come to the Univer-
¢ fity are they not like Children thatare
¢ born very Great, of which they ufe ’
¢ to fay that they are Half brought up
<{o foon as they are born. _

¢ Tpirdly. In Publick Schools there
¢ is thie greateft Emulation, which makes
¢ fome Boys tug at their Oars like Wa-
¢ termen that Row for a Wager, and
¢ ftra'n their parts as Lutanifts fome~
¢times do their ftrings, till they even
¢ Crack again ; and- whet the Edge of
¢ ¢heir Souls till it be ready to cut the
¢Scabbard of their Bodies.

¢ Fourthly. It is a great Reputation
¢to be of a Publick School,- and to be
¢ Captain in fuch a School is to be a
¢ Little Vice Chancellor : All the Mif~
< chief is every’ Boy hath not Capa-

‘aty
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$ city-toarrive to it, (as theyfay E guoq
¢ wis lizno non fit mercurius.  Every Stick
¢ will not make a Mercury. . = :
;¢ Fifthly. Some Publick Schoolsallow:
¢ Maintenance to thofe who ar¢ fent by
¢ them to the Univerfity. .. This I con-
¢ fefs is or thould be no motive ro them
¢ that need it not, but a very great one
¢ to them that do; nor doth it fignify
¢ any thing to them that are not intend»
“ed for the Univerfity, . but to poor
¢ Lads who are fo defigned, it makes
¢ great: Amends. for, all the hardihips
£ they commonly endure in Schools.
-« ¢ Ssxehly, . Publick Schools have ths
¢ beft Difcipline. . There Boys do ftand
¢in the greateft Awe. Some Boys will
“be Ranters in Private Schools but in
¢ Publick Schools they are as Demurs
¢ as Quakers. \ : N
+ ¢ Seventhly -and = Laftly.. Publick
¢ Schools do furnifh Boys with due bpld-
¢ nefs and confidence,: and are not a=
¢ fraid orathamed to look a Maninthe:
¢ Pace, no gor {pit in his Face upon a.
.%good accafion., Now.the Lord Bacos.
¢tells yus, Confidence-can do Wonders:
- -When Mazhomet had promifed to make
¢a Mouptain ata great diffance,to come.
‘to him at his call , .and Multicudes
I2 ¢ waited



116 Rbetorick,

¢ waited to fee the performance which
‘ he could not effe& : He did but fay
‘ with a good laudable Confidence, #f
“that Moantain will not come to Mahomet
¢ 1tell you what, Mahomet will go that
¢ Mountain, and it pafled fora Miracle
¢ among the common People. And
“ many Profeffions require a great deal
¢ of Confidence, Lawyers muft {fometimes
¢ fet a good Face upon a bad Caufe
¢ or it will be the worfe for their Cli-
“ents. Phyficians muft have a conve-
¢ nient boldnefs to be out-braved b
¢ Mountebanks, out-talked by Mid-
fwives, Nurfes, Old Women and eve-
‘ry Medling Goffip, butif any Man
“can anfwer thefe feven Reafons I
¢ fhall content my felf with a Private
¢School.

An Oration in praife of Private Schools
above Publick.

Gentlemen and Ladies.

¢’The foregoing Orator delivered his

¢ Judgment (if that were indeed his
¢ Judgmient) in preterence of Publick
¢ Schools. T profefs my felf to be for
¢ Private Schools rather than Publick,
¢and fhall endeavour to fhew you the
¢ weak-
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¢ were poffibly the beft that his Caufe.

< would bear) and then give you mine
< for the contrary opinion. ,

¢ He told us that Publick Schools have
“the beft and ableft Mafters. Surely
¢ it ought to be fo, and many times is,
¢ butif the incomparable Farnaby, Bris-
¢ fley, Hoole, &c. and fome others fuch
“as they were Mafters but of Private
¢ Schools, the moft Publick Schools can
¢ have no better.

¢ His next Argument was that Pub-
* lick Schools do make the beft Scholars,
¢ he ought to have faid, they make
¢ more good Scholars than Private
¢ Schools do, and well they may for
“they have more Scholars to make.
¢ But if a School confifting of but 20
¢ Lads, fhall every Year as fufficiently
¢ fit 2 for the Univerfity, it isas much
¢ in proportion as if a School of 200
¢ {hould fit 20.

¢ThatLads are more excited by E-
¢ mulation in Publick Schools than in
¢ Private was another of his Arguments.
£ ”Tis true they may be fo ; but what
¢ is the Emulation he fpeaks of but
¢ Pride, Vain-glory and Ambition ;

¢ whereas Fearand Love whereby Boys

I3 ‘are
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¢ are managed in Private Schoolsareno”
$ Vices but meer natural Paffions.Morex
* over this may be faid, thofe Lads'who
¢ out-1trip others, by how much -more
£ Publick the School is,by fo much more
¢ they are lifted up with Pride ; and fo
¢ much more difcouraged -and beaten
¢ out of heart, if others do much out-
¢ ftrip them, which anfwers his fourth
¢ Argument, - . ¢ - - Do
¢ Would you think that one of his
¢ Arguments fhould be that Publick
¢ Schools do make Boys Bold and Con-
¢ fident ? To thatI anfwer, if Boys be
¢ Meek and Shamefac’d, fuch Schools
¢ are apt.to daunt them more, aad thofe
¢ that 2re paturally Rold they make
¢ quite Impudent. Thus weak are all
¢ the Reafons he hath given, .~ the
¢ behalf of Publick Schools, =u.d cafie
‘to be retorted upon himfelf. The
¢ few Reafons I fhall prefent you with -
» on the behalf of Private Schools are as
¢ follow. ) L BRI
¢ Where fewer or leffer Scholars

. ¢are, 1t.may be ftrongly. prefured

¢ there will be fewer and lefs Vices.
¢ Amongft many Scholars there will be
¢ many Vices and the greateft Vices
‘.commonly amcngft the Greateft Lalclls
ol . fwho
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* who to the Vanity of Children do of-
¢ ten add the Vicioufnefs of Men.
‘Then a more conftant and particus
€ lar InfpeCtion, as to Life and IL.earn-
¢ ingmay be expetted in a Private School
¢ than in a Publick. As Sick People muft
£ needs have better looking after in a
¢ Private Houfe, where each have a
# Nurfe to him or her felf, than in a
¢ great Hofpital, where one Nurfe hath
¢ the charge of many Patients : And
¢ Guefts are better entertained whenbut
¢ few are Invited than at the Catholick
¢ Wedding of a Quaker that bids Thouy
¢fands, or fets the Door open for all
¢ Comers.
¢ Great and Publick Schools feem not
¢ fo fit for the fmallcr fort of Boys, who
¢ are not able to dzfend themf{elves from

119

¢ thofe abufesand injuries whicha great

 number of Ladsbigger than themfelves
¢ will be ready to ofter them upon all
. ¢ Occafions (when they are out of the
.¢School) fending them home many
£ times by Weeping-Crofs.

¢ Private Schools do beft difcover the
¢Humours and Tempers of Children
¢ which the feverity of Publick ones
¢ makes them to conce:l. Children in

€ Private Schools are like Beesin Glafs-
I4 "~ ‘hives
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‘hives, where all their Works and Hu-
¢ mours may eafily be difcerned, and
¢ when an ill-humour or inclination is
¢once well known, it is half-cured. I
¢ therefore obferving that there are no
¢ real conveniences 1n a Publick’ School
¢ (of all that have been alledged) but
¢what may be had in a Private, and
¢ many conveniences may be had in a
¢ Private School which cannot be en<
¢ joyed in a Publick, fhall therefore cen-
¢ clude for the former, as de'crving in
¢ many refpets preference to the
¢ latter. : e

The Moderators Oration, '

Gentlemen and Ladies.

¢ Since it hath fallen to my fhare to
¢ be this day a Moderator, and a kind
¢ of a Judge betwixt thofe two Orators
* which have oppofed each other, one
¢ pleading for Publick Schoolsabove Pri-
¢ vate, the other for Private above Pub-
¢ lick, it will become me to acquit my
“felf as Impartially as I can, and you
‘ muft judge whether I do or no.

¢ Pyb-
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¢ Pablick Schools are certainly the beft
¢ in fome refpets, and upon fome ac-
¢ counts. Firft, their Mafters are the
¢ beft Mafters, and do moft good, be-
¢ caufe they have moft to do good ‘to. If
‘they be not greater Lights than other
¢ Mafters (as the Moon isnot than o-
¢ ther Stars) yet they are greater La-
¢ minaries (as the Moon is.) If they
have not greater Abilities, yet they
¢ bave greater opportunities. If they
¢ are not better Soldiers, yet they are
¢ greater Officers and Commanders.
¢ Now there is an honour dueto Per-
¢ fons, not only for their internal worth
¢ and merits, but alfo for their external
¢ place and quality. Publick Schools
¢ are beft for fome fort of Boys, but not
¢ for all. Firft ftout and fturdy Boys
¢ that cannot bé governed elfewhere,
¢as Marfhal-Law is beft for Soldiers,
¢ Little-cafe for Servants that will not
¢ be fubject to their Mafters. I fancy
¢that the Mafters of fome Publick
¢ Schools would tame the, Great Mo-
¢ gul or the Grand Seignior if he were
¢ their Scholar, and fhould contend with
¢ them; fo wickedly would they bela-
¢ bour him, for you know, Labor om-
*niz wincit improbus. Secondly, For
’ ¢ Boys
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¢ Boys that |will greatly anfwer to the
¢ Spur of Emulation more than to any
¢ thing elfe; great Schools are beft
“becaufe there is the greateft Emulati-
¢ on, provided always that their metal
¢and ftrength can hold that Gallop
¢ which it will puc them upon, and
¢ they not break their Winds. But
¢ fome Boys there are that have no
¢ Emulationto excell others, either be-
¢ caufe they content themfelves with
¢ this, that it iswell known they could
<excell other if they would, or elfe be-
¢ caufe they think if they would excell
¢ others they cannot. - Then as for Lads
¢ that are poor and want Exhibitions,
¢ they muft take Publick Schools, as

" ¢ Men take their Wives for better for

¢ worfe, for if they be worfe to others,
“yet they are beft to them. Thefe
¢ are the advantages of a Publick School.
¢ But, o .

¢ Private Schools are better in other
¢ refpets, and for another fort of Lads.
“If Boys be given to Vice, Private
¢ Schools are better for them than Pub-
¢ lick, becaufe in the latter of thefe,

¢ there are more to infe¢t them, and

¢ more for them to infe&t ; more tomake
¢them worfe, and more to be made
' ¢ worfe
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,:worfc by them. Moreover ina Pri-

- vate School, vicious Boys may be
¢ more eafily deteCted, asit is eafier to
¢ find a Thiefin an open Foreft than
¢ in athick Wood. If Lads be young,
¢ tender, meek and {oftly, Private Schools
¢ are belt for them. Again, if Boys be
¢dull and -unapt to Learn’, Publick
¢ Schools will but difgrace and difparage
¢ them. - The lefs they can do there,
¢ the more they will fuffer.  For ofthem
¢ that cannot make Scholars they will
¢ make Examples, and they that can-
¢ not themfelves learn through incapa-
¢ city are made to teach others to learn
¢ that will not through neglignce. A-
¢ gain if Parents defire that their Chi-
¢ dren fhould learn any thing out ofthe
“ufual rode of Schools, as Mufick |
€-Dancing, Mathematicks, other Oriental
¢ Languages belides the Hebrew ; Private
4 Schools are beft for that purpefe, be-
¢ caufe Publick Schools will not go out
¢ of their Rode. Laftly, Private Schools
¢ do ufually fend their Scholars to the
¢ Univerfity ‘before their Beards be
¢ grown, which Publick Schools many
¢ times do not. - There Scholars many
¢ times do begin to fuck their Mother
¢ the Univerfity, when it is high-time

¢ they
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¢ they were Weaned; andare but A-
¢ cademick Children. Thefe five laft
¢are the advantages of a Private
¢ School.

¢ But upon the whole matter I think
‘it juft and fit to fay that as health:
¢ Conttitutions can live and thrive myc
¢ whata like inany tolerable Air, be it
¢ fharp or mild, openor clofe, Country
¢or City, fo the matter is not great
¢ whether the School a Child is put to
¢be Publick or Private, provided the
¢ Mafter be good, and the Scholar in-
¢genious and towardly. =

But now fearing my Reader over
wearied with thefe lefs curiousOrations I
would have him to divert himfelf’ with
a more Banquetlike variety to be found
in many Roman Hiftories, Cauffin’s Holy
Coart and others, where are many ex-
cellent Orations full of Elegant {weet-
nefs, of admirable Texture and Com-
pofition, thefe being but the eafie pro-
duts ofan inferiour ftudy, and the Off-
{pring of Infant years.

Cornelius Agrippa inhis Vanity of Arts
and  Sciences, faith it remains to this
day a queftion undetermined whether

Rheto-
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Rhetorick bean Art or no. For Soer-
tes in Plato by moft found Reafons ar-
gues it to be neither an Art nor a Sci-
ence, but a certain kind of Subtlety,
and that neither Noble nor Honeft,
but meer low , illiberal and fervile
Flattery, and as for Memory; right Pro-
sunciation and Invention they are meerly
Natural Effefts which is indeed not a
little evident in 4ntonius the Prince of
the Latin Orators. And altho’ before
Thifias, Coraces and Gorgias there was
not any one who had either taught or
wrote of Rhetorick, yet were there
many Men who through the ftrength of
their Natural parts became very Elo-
quent. It hath been an Ancient opini-
on that the Precepts of Oratory are more
hurtful than ufeful to the Life of Man.
For this deluding Myftery is that from
whence all Prevaricators, Jugling Shuf-
flers, Back-biters, Sycophants and all
other Lewd and Vile-tongued Perfons
derive their Malice and Knavery. With
this Art many Perfons endued raifd Se-
ditions and Commotions in Nations,
while by their Nimble Tongues fome
are Deceived, fome Flattered, fome
over-perfuaded ufurping as it were a
kind of Tyranny over Men not fo
fubtle



126 Kbetorick, o
fubtle as themfelves,and £/fihylus writd$
that Compofed Orations ave the greateft E~
vilsin the World. ~Alfo Raphael ¥ola-
terraneus a moft ftudious Lover of Hifto-
ri¢s and Examples,. confefles that.upon
due confideration of all that he had read
or feen either of Ancient or Modern
Stories or Examples, he finds very few
Eloquent Men to be good Men. Hath
not (faith Agrippa) this thing called E<
loquence not only greatly difturbed moft
Potent Commonwealths but alfo whol:
ly ruined them? Witnefs the Exam-
ples of Bratus; Caffius, - Gracchus, Cato,
Cicero, Demofthenes, who asthey were
accounted the moft Eloquent,- {o were
they the moft Seditious and Turbulent
of their time, For Cenforious ¢aro be-
ing himfelf fourty times accufed, fe-
venty times accufed others, being no-
thing but a continual diturber of the

 Peace with his Mad Declamations all.
his Life long. The other Caso called Vri-
cenfis, by provoking Cefar, was a great
occafion of the utter Subverfion ot the
Roman Liberty. In like manner did

- Gicero provoke Anthony to the great.
Mifchief of the¢ Empire ; and Demo-
 fthenes Incenfed Philip to the Ruin of the-
Athenians 5 {o that there is no State or
Govern-
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Government, but has beenhighly in-
jured by this Art. By Eloquence bad
Caulfes are defended, the Guilty faved
from the Punifbment of the Law,and the
Innocent Condemined. Marcus Catothe
moft prudent among the Romass for-
bad thofe three Arbenian Orators Car-
neades, Critolaus and Diggenes to be ad-
mitted to publick Audiencein the Cit
being Men endued with fuch Acute-
nefs of Wit and Eloquence of Speech
that they could with great eafe make
Evil, Good, and Good, Evil. From
this Art flow thofe Numberlefs Sefts,
Herefies and Superftitions that Con-
taminate Religion, "and Men are fo
affected with the Charms of Eloquence
that rather than not be Crerouians
they will turn Pagans. See more in
Agrsppa p. 33. t0 40.
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MUSICK

] N Ufick , in Tatine Mafica, in

_ Greek peoui & u¥ra, i.” Mufa, i
Cantus, is here to be underftood that
part of Mufick which relates to the
Knowledge of Seunds, by which a true
Concordance or Harmony is produced

by means of the Voice or Hand, aad .

not -that part which teacheth the Laws
and Rules of Poetry to which it is ac-
counted a Sifter, and an Art Unfearch:.
able, Divine and Excellent; A Miftre(s
that modera-eth the Affetions of the
Mind; The Soul of the World (a-cord-
ing to the Platonicks;) The Prefident 6(
the Spheres, and fo highly efteemed
(according to Plutarch) that the Ancient
Philofophers placed Mufical [nttrumeats
in th: Hands of their Gods.  Jofzah

. . K S!l"‘



Stlvefter faith, in his Commentary up-
on Du Bartas, fheis the Rapture of the
Soul, the Miftrefs of Affetions, the
Genius of good Wits and the Type of
Felicity.  And _the Heathens did not
without fome fufficient Realons Invent
thefe Fables of Orphess moving wild
Beafts and Trees to Dance, and Amphi-
on whofe Mufick drew Stengs to theé
Biilding of-the Walls of Thebes. Vene-
rable Bede writeth that no Science but
Mufick may enter the Doors of the_
€Church, and Holy Dasvid was feldom
without an Inftrument in- his Hand ;
we alfo read in the firft Book' of Samuzet
Chap. 10. touching Sazl, who meeting
witha Company of Prophets with Mu-
fital ‘Inftruments, Prophefied” inconti- °
nently ; and in the 24. of Kings Chap.
where Elizeas is fpoken of, whe: cauf”
ed- a Player upoh Inftruments to be
bfought “to him, and as the * Mufician -
founded, the Spirit- of God came upon
th¢ Prophet. The Ancient Britainshad
Muficians before they had Books, and -
the Romans that Invaded them, Con--
feffed -what Power the Druids and Bards
hdtl-over the, Peoples Affé&ions, by
récurding i Songs the: Deeds of Hét:
rdick Spirits 3 and many wonderful Re+:
- lations



Mufick. i3t

' i‘aitioh's are to be found in the Books of
Muficians and others, of the Charms
of this Science. A ) ,
The Objetof this Science is Sound,
and that Sound is two ways confider-
ed: as firft whether Grave or Acate;
fecondly, ‘whether Long or Short, as tg
duration of time. The firftof thefe is re-
%Lllated by the Scale of Mufick, the latter
Dy certain Notes,Marks or Sig#sinvented
for that purpofe. And thefe two (cal-
- led Tune and Time) are the Subjet of
the firft part of Miifick, and the Foun-~
dation upon which _the other parts ar¢
raifed: The fecond pait fhews how
Grave and Acute founds dre joyned
gether in  Mufical Concordance.  "And
rings Difcords info Harmony ; and -
out of thefe two, wiz. Concords and-
Difcords s formed apother part, cdlled
Figurate Defeant, which Figurate De-.
{cant bging brought into Canon is-thé.
Culmen or higheft, Degree of Mufical
Compdfition, -according to the Proemn.
in Mr. Sympfor’s Coinpendium of Pra-
&ica}'Ml,lﬁck.. S
. The end and Office of the Scale of

Mulsck ‘called the Gamar, is to fhew
the Degrees by which a Voice Natus
ral or Artificial may either Afcénd of
K 2 Defcend:
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Defcend. The Syllables ufed in Sing
ingare Uz, Re, Mi, Fa, Sol, La The

common Scale to mark or diftinguifh the
Degrees (whichare feven) makes ufe of

the teven Calendar Letters, wviz. A.
B.C. D. E.F.G. af- :

ter which follow A. |Zr

B. C. . overagain, |°d

fo often re{?ea}ecll\d as  |l¢h—

the Compals of Mu- g - Cantus.
fick requires. In Af- fo I
fcending they are g Fene.
reckoned forward, in  |Fa@#——
Defcending  back-  |ief -l
ward, Where note |I# Baffus.
that every Eighth b

Letter together with {I -

its Degree of Sound
(whether you reckon upward or down-
ward) is ftill the fame as well in Na-
ture as Denomination. Together with
thefe Letters the Scale confifts of Lines
and Spaces, each Line and each Space
being a feveral Degree, as you may
perceive by the Letters ftanding in

‘them. Thefe Letters are called Cliffs,

Claves or Keyes, becaufe they open the
meaning of every Song. - On the loweft
Line is commonly placed this Greek
Letter r which Gaido Aretinus who

reduced



Mufick, 133
reduced the Greek Scale into this Form,
did place atthe bottom to fignifie from
whence he did derive it ; and from
this Letter the Scale took the name of
Ganina ot Gam-ut. On the middle of
the Scale are three Letters in different
Chara&ers ; of which fome one is fet
at the beginning of every Song. The
loweft isthe F 2 Cliff, which is pe-
culiar tothe Bafs. The higheftis a G
Cliff, made thus, & and fignifies the

Tresle or higheft part: Between thefe
“two ftand the C CIliff §, which is
a fifth below the G CIiff, and a fifth
alfo above the F Cliff, as you will find
by counting the Degrees of the Scale,
reckoning both Terms inclufively.
This Cliff tanding in the middle ferves
for all Inner parts. When we fee any
one of thee, we know thereby what
part it is, and alfo what Letters be~
long to each Line and Space, which
tho’ (for Brevity not fet down at large,
are notwithftanding {uppofed to be in
thofe five Linesand Spaces, in fuchor-
der and manner as they ftand in the
Scale it {elf

K ; Exam-
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- Example.
Bafs. Inner part,
¥ : —}é‘a‘ = i C{J_
: € . 4>
S 1=
yaa [ —rd ~
g4 P
d€-_ ]

The whole Gamut or Scale on the Five
’ ; Lines, '

e -‘-F:”:*—’-"“:"‘%
- 1 T

e MR S———"

- T T o ST T T 1T -
G folreut. Alamire.Btabem,Cloliu, Dlafel, Ela, Ffaur,Gfolreat in

g= 3 1 I==l==] ==
e e =
Alamire,  Bfabemi, Cfoliaut,  Diolre, Elami, Fraut,

b e St ===
e e e e === 4

¥ 4 —
Gamut, Are, Bmi, Cfaut, Dfolre, Elami, Ffaut, Gfolreut.

ry
3

e o
SRERY

To fing the Notes you cannot ufe
the words Gamut, Are, &, they being
too long,"' therefore there meaning was
Contratted ‘to thefe Sylables Sof, ls,
miy fa, Ut and Re being left out, and
are with lefs Confufion fupplyed with
So[ and La,-

A Now
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. Now altho’ there are but 22 Notes
fet down, Mufick is ‘not confined ito
s that Number, for fometimes you will
.. meet with Notes both below and above
-:what is herefet down (according to the
Will of the Compofer) and then is ad-
i»ded a Line or two more asthe Song re-
- quires, thofe Lines{o added being cal-
sded Ledger-Lines, and-obferve that all

~ fuch Notes in the Bafs ate called Doxbles,
. asone Note below Gamut, Dowble Ffaut
- two Notes below Dozble Elami, and {o
. Defcending to DosbdeGamut. - Likewife
-all Notes above Ffaus in the upper Line
;. of the Trebleare called Inalt, as G folreut
in alt. Alamijre in alt, and foon. You
fee alfo that all Notes are placed gra-
..dudlly,fo that if you would writedown 8
Notes in order afcending one above a-
nother, and the firft Note to be G /fo/
reut in the Treble Cliff; which is upon
the Line, the next in order muft be
- Alamire in the Space, the next Hfubem:
on the Line,and {o ontill yoit come to G
Jolreat in alt By which you may obferve
that every 8th Note bears £he {ame De-
nomination, as from Gemut 10 G [olreut,
from dre to Alamire, and to Alamire
again, and thus might they afcend if
- twere poflible toa Thoufand, it being
B K 4 : only
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only the fame overagain, and as it bears
the fame Name {o it gives the fame
Sound, only fhiiller as it Afcends, but
if 1ccco Ferfons were to fournd a:Note
- juft 8 Notes «bove one another, - it
wcullallfound like one No:e. .
Of Notes the Large, the Long, and
Breve werenfed formeily : bat fince Mu-
fick grew to more perfection, they have
acded other. Notes not {o long, for the
Brewe is twice the Tevgth ofa Seasbreve,
a Lorq twice the lengtih of a  Brewe,
and a Large twice the length of a Long,
andis a Sound of too much duranceto be
- held by any Voice or Inftrument, butan
Organ. A -

- The Characders and Names of the Netes,

i i
— }:' = IT_ B H——o—
Large.  Lopg. Breve. Semibr. Minim. Crotchete

Quaver. Semiqua. Qemifcmiquavg‘_gg

Thes
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Thefe are the feveral Marks to which
- they apply the Syllables So/, /e, za,
- fa, and the Meafure or Proportion :of
Time each Note requires is thus: A
Semibreve (which is called the Mafter -
‘Note, it being the longeft Note far
- quantity of Time now in.ufe,) is pep-
-f(_i}onrmed while you with leifure tell,
"1, 2,3, 4. The Minm is but half
the time of the Semibreve, the Crozches
“but half the length of the Miuim,
" The Quaver half the Crozcher , the
" Semiqaaver half the Qugver , the De-
mifimiquaver or Demiquaver but half the
Semiquaver. - -
* Tume hath 2 Moods or Charalers
by which it is diftinguifhed, viz, Com~
“ mon Time and Tripla Time, all other
© Variations and Diftin&ions of Time
" take their Original from thefe two,
“the Marksof whichare always placed
?t the beginning of your Song or Lef
on. B X
 Common Time, is of three forts, the
- firft and floweft marked thus C: .is
Meafured by a Semibreve, and divided
into four equal parts, telling :, 2, 3.
4, diftinltly purting your hand or foot
down when you tell 1, and taking it tip
when you tell 3; and obferve ta
S have
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.have your hand or foot down at the be-
‘ginning of every Bar. FEvery down
-and upis called 4 Time or Meafure. The
Aecond fort of Common Time is a lit-
-tle fafter, whichis known by the Mood
-having a firoke through it g Third
fort of Common Time is quickeft iof
‘al, apd then the Mood “is thus 5,
‘you may tell 1, 2, 3, 4. in a Par al-
‘moft as faft as the Regular Motions of
‘a'Watch.  The French Mark for this

retorted Time is a large Figure of 2.
“There are two other forts of Time for
~the equal Divifion’ of the Bar with the

hand or foot upand down., The firft
- of which is called fix to four, -each Bar
“containing fix Crotchets or {ix Quavers,
'3 to be fung with the hand down,
“and 3 up, and is marked. thus ¢ ,but ve-
-ty briskand always ufed in Jigs. " The

other. fortis called” twelve to eight, each
- Bar containing” 12 Quavers, lix with

the hand or foot down, and fix up,
~and’'marked 5. 'Before you rightly can
. keep. time you muft learn the length,
- of your Notes perfectly. o
" - Tripla Time may be diftinguifthed into
~two forts. The firt and floweft of
_ which js meafured by thrﬁﬁvMinierirll
A each
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gach Bar, orfuch a quantity of leffer
Notes asamount to the Value of three
Minims, or one pointed Semibreve telling
1..2. with your hand down, and up
with it at the third, fo that you are
as long ‘again with ‘your hand or foot
down as ‘up. ‘This fort of Time is
marked thus #, The fecond fort ‘is
fafter, and the Minims become Crot-
chets, {o that a Bar contains three Croz-
chets, or one pointed Minim ; *tis mark-
ed thus 3, orthus 31, or three to four,
marked thus 7. Sometimes you’ll meet
with three Quavers in a Bar, which is
marked as the Croschers, only fung as faft
again, e ‘
There is another fort of Time ufed
in Inftrumental Mufick, called nine to
fix, marked thus 2, each Bar containing
nine Quavers -or' Crorchets, fix to be
played with the foot down and three
up.: This Mr. Plgford in his Intro-
duttion to the Skill of Mufick reckons
amongft T7ipla Time, becaufe -there is
as many more down asup. . -

* In the middle of fome Songs or Tunes
~are found Quavérs joyned t(c})’tgcthe:

three by three, with a figure of three
marked over every three Quavers, or
perhaps only over the firft three. T hofe
; . are

\
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are to be performed each three Quavers
to the value of one Crotchet, whichin
Common Time is the fame with twelve
to eight and in Tripla Time the fame
with nine to fix. A PerfeGion
thefe Moods muft be learned which
cannot be without diligent Pradlice.

For Tuning the Voige you muit have
afliftance of fome Tun~ble Vauice or In-
ftrument at firt. ind for tunipg your
No:es, take this Leffon of Plain Song
upon 5 Lines in the Treble, or G fo/ re
wt Cliff, confifting of eight Notes gradu-
ally Afiending and Delcending.agreeing
with the. 8 uppermoft Notes 1n the Gas
mut with the mark of Common Time
placed in the beginning,

- ——

mia ol 1afa fol fol fa la fol fa mi Ja ial

When 2 Sound is given to. the firft
Note called So/, you rife to Lz (the
next in order above it) one whole Tone
or Sound, and another whole Tone to
M;i, from Ms to Faisbut a half Tone ;
from Fa to Sol, and Sol to La are whole
Tones, from Las to Fa but half a Tone;
from Fa to So/a whole Tone, and you
might Afcend, if your Voice would per-

. - T omit
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mit you Ten Thoufand OQaves in the
faine Order as this one. The difference
of whole Tones and half Tonesin rifing
and falling are, whole Tonesare Chear-
ful to the Ear, and half Tones Nelan-
choly. And there are always two half
Tones either rifing or falling within
the Compafs of eight Notes, and thofe
two are called Fa;for torife from M: to
Fe, and from Ls to Fz are Melancho-
ly Sounds ; alfo to fall from Fs to La,
and from Fz to Mi are Melancholy
Sounds.

When you have founded the firft
Note, yourife by whole and half Tones,
(as before obferved) till you Afcend to
the top of your Leflon, and then down
again, laying your hand down when
you beginto found the firft Note, and
taking it up when you have half fung it
then laying it down at the next, and
up agamn, fo confequently of all the
reft chat are of the fame quality ac-
cording tothe Direftions before in Com-
mon Time. :

To learn to fing in Tune at firft, you
muit get the afliftance of one either
skilled in the Voice or Inftrument, and
let him Sing or Play the 8 Notes o-
ver with you, till youhave fully learn-

ed

¥
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ed them, which being perfe&t in, youl
proceed to a Leffon fomewhat more
difficult called Thirds, becavfe of skip-
pigf; from firft to third and fo miffin
? s ote upon every Baras you rife an
all. | ,

-
et

ZEERcacp-sr-c

S et o

Solmi 2 fa mifol fa la Lafa fol mi fala mol. ~

. This Leflonr put in Minims are to be
Meafuréd. one with the hand or foor.
down and one up. More Examples of
Leaping and Skipping in General may
be feen in Mr. Simpfon’s Compendium
of Mufick, and Mr. Plsyfords Introdus
&ion to the Skill of Mufick, a Book ves=
ry neceffary, and very uieful for alf
youngPra&titioners and othersthat intend
to learn the Rudiments of this Scie
ence, which Book is Cheap and 'very
valuable. - T
 Refts or Paufes are a Charalter of
Silence, or an Artificial Omiffion of
the Voice or Sound proportioned to the
meafure of other Notes, according to

their feverdl diftin@ions ; which that
the Performer may not Reft or Paufe
tdo long or fhort before he Plays or
Sings again, there is a Reft” affigned to

- every



Mufick. 1:4;3'

’ every Note. As for Example the Se<
mibreve Reft is exprefled by a ftroke
drawn downwards from any one of the

- fiveLineshalf through the {pace between
Line-and line. The C(roscher Reft is
turned of likea Tenterhook tothe Right

“hand and the Quaver reft to the Left. .
The Semiquaver Reft is with a double
ftroke to the left, and the Demiftmiqua-
ver Reff with a Triple ftroke -to the
left. At any of thefe Refls, you ceafer
Playirgor Singing till you have couwited
them filently according to their Valug:
in time before you Play again ; aswhen:
you meet with a Sewibreve Reff, you:
muft beas long filentas you would be-
performing the Semibreve, before :
Sing or Play again, and fo of a Crotcher,
a Quaver, &c. If the ftroke be drawn-
from one Line to another then ’tis two:
Semibreves , if from one Line to a
third then ’tis four Semsbreves, asia this
following: ' R

Exam,
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Exmplé.

¥

[4 1 1
T T 1 1
‘}"l 11 I A

R S U NS S

8 Scmibreves 4 2 1  Minim.  Crotchet.
= R .

-+ = = IE

-5 —H]

Qaaver: ¥ Semiquaver.

Note when you meet with any Se-
mibreve Reft made in T7ipla Time, or in
any other fort of Time befides plain
Common Time, 1t {erves fora whole Bar
ofthat time which you Sing or Playin,
altho’ the Time may be longer or {hor-
ter than a Semibreve ; or if it is drawn
from Line to Line (like two Semibreve
Refts) it ferves for two Bars and no
more or lefs; {o for 4 or 8 Bas or
more according as marked down.

The Prick of Perfection, or Peint of
Addition is a little point placed always
on the right fide of the Note, and adds
to the Value of the Sound half as much
as it was before ; for as one Semibre-
wve contains two Minims, when this
point is  added to the Semibreve, it
muft be held as long as three Minims ;
{o of Crotchets, Quavers, &c. as inthis

Exama
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Example.

Sometimes a Prick of Point is placed
at the beginning of a Bar, which be-
longs to the laft Note in the preceding

ar.

~ As for Exainp[e;

' : ’Tﬁeﬁ)ne -Exﬂﬂ?[flé 5}! Notes,

T -h..i P S,
e e e S e |
? v' —fFr p l__t_m .

_.Notes of Syncopation or Driving Notes
are ‘'when your hand or foot is raken up*
or put down while the Note is found-
ing, which is-awkward to a young

Co L ~ Pralt-
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Praltitioner -but once doing it well,
he is pretty perfe&t in keeping Time.

Tyed Notes are of two forts, 1. An
Arch or ftroke drawn over or under
two or three or more Notes which fig-
nifies in Vocal Mufick fo m:uy Notes
to be Sung to one Sylable, 11 Mufick
made for Viols and Violins it fignifies
fo many Notes to be played with one
Motion of the Bow. The 24. fort of
Tyed Notes are with a ftrait ftroke
drawn thro’ the Tails of .two, three
or more Notes: Examples whereof
may be feenin almoft all Tunes what-
{oever. ‘

The Flar marked thus 5, and the
Sharp marked thus % : areto Flatand
Sharp any Note they are placed before.
For Example, if you were finging up
“your eight Notes and comiag to (;'fblfgz
or the firt Fz above your Aj, you
fhould find a {harp in that fpace,it muft
not be Sung as half a Note (as is direét-
ed before) but a whole Tone above,
the quality of a Sharp being to raife
.any Note, and add a Semitone to make
it more Acute and Sharp. When you
defcend to a Sharp, as from La to Sol
and a Sharp fhould be in Sol then you
fall but half a Note whichisa Melan~

choly
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cholly Sound asis ‘faid before, and is
like falling from Fa to_La, or Fato M;

A Flat when placed before any-Note,
which you fhould found a whole
Noteor Tone higher than the Note
juft before it, obliges you to found it
but half fo high in the fame manner,
as from Mito Fz or La to Fs. And
obferve when thefe Flats and Sharps
ftand at the beginning of your five
Lines, it makes all the Notes in that
Line or Space to be fharp, thatis half
a Tone higher throughout the Leflon
without changing their Name. Inany,
other  place they ferve only for, that
particular to which either of them is
applyed. .. . . . -

A Direct is ufually put at the end of
the Line and ferves to dire& to the
place of the firft Note on the next Line,
and are thus made.

S e — . A A
F . P -IA
, W
. - - AAL,
- R

~ Bars are fingle and double. Simele
Bars divide the Time according to the
Meafure of the Semibreve. Double
Bars Divide the feveral Strains or Stran-
| "z
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za’s of the Songs and Leffons. If they
.have Pricks on each fide the Strains are -
to be repeated. : Lo '
! /

it ——=

D —

3 H

— —

A Repeat thus made &, fignifies a
Repetition from that place only where
it is fet. .

A Kgy isa Song or Tune depending
on a Sound given as fuppofe you have
a Leflon or Song pricked down, ob-
ferve in what Space or Line the laft
Note of it {tands on, and that is the
Key. Now it very often begins in the
Key, butfometimes athird or fifth a-
bove it,and {o it cannot be {fo well known
but it certainly ends in it. "There are
but two Keys 1n Mufick,one F/at and the
other Sharp which is fufficient to write
downany Melancholy or chearful Song
whatever.  They ~produce feveral
Alterations of Keys or Tones by being
placed at the beginning of the fivé Lines.
‘The Melancholy or Flat Key without
cither Flator Sharp at .the beginning is
Are or Alamire, the Sharp or Chearful
Key without Flat or Sharpat the begin-
ing is Cfaut or Cfol fa they are called the

two
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two Natural Keys, becaufe a Song may
be fet in either {of them without the
help of Flats or Sharps, which canno:
be done in any other Key, bur there
muft be either Flats or Sharps placed
at the beginning. The Principal Keys
made ufeof are Gamut Flat and Sharp,
Are Natural and Sharp, Bm: Natural
and Flat, Cfaxr Natural and Flat, De
fol re Natural and Sharp, Elami Natu-
ral and Flat, and fometimes Sharp,
F faut Natural and Flat and fometimes
Sharp. There are more but not of
much ufe. The Keys muft always be
named in reference to the Bafs, which
doth always conclude the Key. The
furet way to underftand the feveral
Keys is firft to get Leflons in the two
Natural ones, till you are perfe& in
them,and then proceed to one Flat, and
fo on to two or mote till you have
- conquered all. The like method is to
be ohferved in the Sharps.  For more
large Inftru&tions and Examples of the
Melancholy and Chearful Keys fee
Mr. Playfords Introduttion to the Skill
of Mufick. It being my defign to treat
only of the Rudiments of this Science.

Ly The
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The Trill or Shake is the principal.
Grace in Mufick and moft ufed, the
Direftions for learning it, ‘being only
to move your Voice eafily upen one
Syllable, the diftance of a Note, Firft
moving {low then fafter by degrees,
and fowillit come to you with little
praltice ; but beware of hudling the
{’oice too faft, for B fabemi and Alami-
re ought both to be founded diftinétly,
your fhake being compounded either of
a whole or half 'T'one.The Tri/ ought to
be ufed on all Defcending Pricked Crot-
chets, alfo when the Note before is in
the fame Line or Space with it, and ge-
nerally before a Clofe, either in the mid-
dle or the end of a Song.Some Notes tha¢
ouchtto be fhaked have Croffes over
thetn thus x, but Pratice and good Ob-
fervation will inftru@ you fully there-
in. Co o
© To the Viol, Laute, Theorbo, &c. are
Frets or Stopsupon the Neck which are
put for ftopping the various Sounds ac-
cording to the feveral Notes of the G~
mut both Flat and Sharp, and Lettersare
fet for the Frets as for Example of the
Bafs Viol, in the way of Tablature
ftand fix'Lines for the fix ftrings of the
Viol, the higheftfor the higheft or Tl:le-
: ., . . S { e
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‘ble ftring, as « for the open ftring; & for
‘the firft Fret, ¢ for the fecond, é«c each

Frer making the diftance or interval of
a Semitone or Half Note.

. g a a B 1D £ g_ 5
~‘{,’°z a all ¥ 1dlg g lh |
= Yo _a aip I 1& g 1 h |
S Ll Y0 q albh |t 1D]E g A
w o 2a llalbltldleEleIglh
% 6 Jeallalp £ IDIE 1% B
a 7 v

- For an Introdution to the playing on
the Bafs-Viol called the Viol de Gambo or
the Confort Viol, the Mufick whereof is
played from the Rules of the Gamut,
and not as the Lyra Viol which is by
Letters or Tablature. Alfo on the Tre-
ble-Viol, Tenor-Viol and Bafs-Viol which
are but three feveral fizes of the Viol de
Gambo, likewifeon the I reble Violin, &c,

you may have recourfe to feveral Mu-
ﬁck Maftersand their Books.
 An Interval in Mufick isthat Diftance
or Difference which is betwixt any two
Sounds, where the one is more grave
the other more Acute. In reference to
Intervals ought firft to be confidered an
Orifon that is one or the fame Sound,
whether produced by one fingle Voice or

: L 4 divers
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divers Voices founding in the fam€
Tone, which Unifon as it is the firft
term to any Interval, fo it may be con-
fidered in Mufick as Unite in Afithme-
tick, or a Pointin Geometry not divi-
fible. Sounds more or lefs diftant from
any fuppofed Unifon, make greater or
lefler Intervals. f{uch as are contained
within the Common Scale of Mufick,
may be divided into fo many Particles or
Segi()ns only, as there be Semitones ar
kalf Notes contained in the Scale, viz.
twelve in every O&tave as may be ob-
ferved in the ftops of FrettedInftruments,
or in the Keys of a Common Harpfe-
cord or Organ. Their Names are as

follow,

12 Diapafon 12 O&ave or 8th
11 Semidiapafon 11 Defetive 8th
11 Sept major 11 Greater 7th

10 Sept minor 10 Lefler 7th
9 Hexachordonma ¢ Greater 6th
& Hexachordonmi 8 Lefler 6th

7 Diapents 7 Perfelt sth

6 Semidiapente 6 Imperfe&t sth
6 Tritone 6 Greater 4th

5 Diateflaron 5 Perfelt 4th

4 Ditone 4 Greater 3d

3 Semuditone. 3 Lefler ;é

2Tong
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2 Tone 2 Greater 2d ..
1 Semitone 1Leflerod . -
Unifon. ~ OneSound.

Note the Defe@tive 8th and Greater
7th are the fame Interval in the Scale of
Mufick, alfo the Defeltive sth and
Greater 4th. Alfo obferve that the Par-
ticle Semi, in Semidiapafon, Semidiapen-
te, &c. doth not fignify the half of fuch
an Intervalin Mufick, but only imports
a Deficiency as wanting a Semitone of
Perfeftion. Out of thefe Semitones or
half Notes arife all thofe Intervals, called
“Concords or Difcords,” which fubftitute
and make Harmony in Mufick P

The Art of Defeans or Compofing Majicﬁ '

in parts.

In the Scale or Gamut are feven Notes
G. A.B.C.D. E. F. for their Eighths
-are the fame in Nature of Sound, Of
thefe fevenfome are called Cords or Con-
cords and other Difcords. ' ‘

The Concords are four in Number,
viz. An Unifon, a third, a fifth and a
fixth. (Sympfon maketh them the third,
fifth, fixthand eighth by which he alfo
means their Oftaves, as 1oth, 12¢4, 1 ;tbb

. 1 St ,'.
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15th, &c.) The shird, fifth and fixthare
cither Perfe& or Imperfeét. The Im-
perfect is lefs than the Perfei? by halfa
Note, as

A third Minor insludes four half Notes.
A third Major includes five half Notes.
A fixth Minor includes nine balf Notes.
A fixth Major includes ten half Notes.

Perfets of the fame kind, as two 5zbs
or two 8¢hs rifing or falling together,
‘are not allowed in Compofition, but
with either of the Perfe¢t Cords you
may begin or enda piece of Mufick.The
fame with a third which'is anImperfe&,
but it muft not be witha fixth. ‘-
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they both afcend together, or defcend
together, or the one afcendsand the o.
ther doth defcend, with feveral Rules
that dire¢t how the Concords are to be
taken orappiycd, the ufe of Difcords on

[

Holding Notes, alio Examples

of taking

~ Difcord
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Difcords elegantlz and of Cadences
and Bindings in three parts with ma-
ny other Rules and Principles of Com.-.
pofition may be feen in Mr. Playford’s
Introdu&ion to Mufick and many o-

thers. '
Alfo the Compofition of three parts,
four parts, and how a fifth and fixth
may f{tand iogether ina Counterpoint.
Compofition of 5, 6, and 7, Parts,
Of two Baffes and Compofition of 8
parts. How Difcords are admitted in-
to . Mufick, Syncopation of two parts
Paflaze of Difcords, Difcords Note a-
gainft Note, Of Tranfition or break-
ing a Note, and Difcords, in Double
Tranfition with Relation Inharmoni-
cal, and three Scales of Mulfick, &w.
may be feen in Mr, Sympfon’s Com-
pendium of Mufick, and the works of
feveral Muficians Named in the Trea-
tife of Mufick in my Gentlemans Trea-
fury.  This being enough to invite
you to further inquiry in thofe Baoks
which treat’ wholly and only on that
Excellent Science of Mufick to perfe&
you in that Aart, to which Irefer you
for the General and Particular Rules of
Compofition, and here fhall only tell
' you

~
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You from Hewry Van Ettens Mathémas

,t!ca.l Problems. D :

How 1o make a Confort of Mufick of mas

ny Parts with one Voice or Inferument
_enly.

- This Problem is refolved fo that a
Singer or Mufician be near an Echo
which Anfwereth his Voice or Inftru-
ment, and if the Echo dnfwereth but
once at a time he may make a-Deuble,
if twice then a Triple, if three times,
then an Harmony of four parts: for it
muft be fucha onethat isable to exer-
cife both Tune and Noteas occafion
requires. As when he begins ## before
the Echo anfwer, he may begin (o),
and pronounceit in the fame Tune that
the Echo anfwereth, by which means
you have a fifth agreeable Confort of
Mufick : thenin the fame time that the
Echo followeth to found the fecond
Note fo/, he may found forth another
Jol higher or lower to make an eighth,
the moft perfect Confort of Mufick,
and fo of others if he will continue his
Voice with the Echo, and Sing alone
with two parts. Now Experience fhew-
eth thisto be true, which often comes

)
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to pafs in many Churches -making one
believe there aremany more partsin the
Mufick of a Quire, than truly thereare
becaufe of the refounding and multi-
plying of the Voice, and redoubling of
the Quire. .
. Agrippa in his Vanity of Arts and Sci-
ences, faith, There never was any Mu-
fician could pretend to know all the
Confonances of Sound, or the true rea-
fon of Proportions, and that there is no
end of this Arts; for that every day
produces new difcoveries therein, which
in another Sence 4naxilas wittily hints,
faying that Mufick is like Libyz which,
¢very year produceth fome new fort of
venomous Creature, and we read . that
Augaftus and Nero were much condemn-
ed for giving their minds fo much to
Mufick, the latter of which purfuing it
was for that caufe more hated and de-
rided, and noneof the Poets ever made
Jupiter to Sing or Play upon the Harp,
but Pallasis politively faid to hate all
manner of Piping. Nor did Ephoras
{pare to condemn this Science as an Art
Invented only to delude and deceive
Men, according to Polybins, but the
fame: Polybius ~takes notice that the
Com~
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Commonwealth of the Cymethenfes in
Areadia falling from the delight they
had in Mufick, grew into Seditious
Humours and Civil Wars, and jthus
from many occafions, arc advantages
taken by the Sciential Warriours to write
* Pro and Con upon all Subjeéts and Sci-
ences.

ARITH-






ARITHMETICK :

‘A Rithmetick in Latine Arithimetica,
in Greek &ndustas, hoc eft 4 ntm:-
rando. The Art of Numbring confiftech
of fivé common patts ; - Numeration,
Addition; Subftrattion, Multiplicatiots
and Divifion, but becaufe Numeration
together with thé Figures and places
wheréof it confifteth; are counted rather
as firft Elements, - and principles of A-
rithmetick, therefore it is generally ac-
countéd no part of this Science. -
~ Numerdtion is that part of Arithmes
tick, whereby is known and exprefled
thé value of ,anéy Figuré according to
his place. Thé Figures are, 1. 2. 3.
4. 5:6.7.8.9. afid o.aCypher which
is no Numbér of it {élf, but only fér--
veth to fill up a Number, and intreafe
the valile, As a Cypher ftanding with
f thitis (16) maketh it fignify Ten, ‘to
M which,
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which, if another Cypher were added,

- thus (1 0o) it ftands to make the Number
fignity one Hundred, as by the follow-
ing Table will appear,

1 Unites. 1
12 Tens. 10
123 Hundreds. 100

1234 Thoufands. 100e
12345 X Thoufands. 1ooco
123456 C Thoufands. 100000
1234567 Millions. 1000000
12345678 X Millions. 10000000
123456789 C Millions.  10000a000

The firft Figure or Place to the right
hand isalways the place of Unites, the
fecond Tens, the third Hundreds, the
fourth Thoufands, €<. And if there
bea Sum having many Figures or places,
begin from the right hand, - and count
three Figures, then put this Mark (,)
which there fignifies Thoufands, then
counting three Places or Figures more,
put the like mark above, and if there be
more Figures, flill at every diftance of
three, put the like mark, under and a-:
bove ftill alternately changing, fo fhall
you €afily be able to count or exprefs
your Sum, asfor Example.

254
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.- 254,800,456,321 , which is Two
Hunsd4r’ed9Fift5y I%ourA Thoufand, Eighe
Hundred and Ninety Millions, Four
Hundred Fiity Six Thoufand, Three
Hundred and Twerity one, the true va.
lue of this Number: :
. Addition. )
Addtion teacheth to bring feveral Sums
into one, which is done by placing eve-
ry feveral Number, one right under
another, under which you muft diaw
a line, that done, you muft add ’
together the Numbers of the
firft Rank;, beginning on the right /
hand with the lowelt Figure of 2320
famerank, and fo goingupwards 1575
to the higheft Figure of the fame 1436
Rank, and o from Rank to 5331
Rank, till you come to the Jaft, 233>
As for Example, I fpent in one *
year 2326 Pounds, in another 1574
Pounds, in another 1436 Pounds ; fet-
ting thefe Sums down one under ano:
ther. 1 add the firft row of Figures
faying 6 and 5 is 11, then fetting
down 1 I carry 1 for the Ten to the
fiext row, faying 1 which I bring and
3is4and 7is 11 and 2is 1 35 Whereforé
Ifet down 3 and carry one to the next
fow; faying ¢ which T bring and 4 is g
Mz and
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and 5is 1oand 3 is 13, I fet down 3
and carry 1, faying 1and tis 2, and
1is3,and 2 15 5: So have you the
whole Sum. An Example of Sums,
being in Columns of Pounds, Shillings,
Pence and Farthings L s. d. g,
takethus. Having fet 1675 10 08 3
’em down one under 983 16 10 3
another, Ifay 3 Far- 58 19 o5 4%
thingsand 1 is4 and  ¢7 04 06 %
2is6, and 3is 9 Far- 5o0¢711 o7 %
things which being 2 .
Pence Parthing, 1 {fet down the Far-
thing and carry 2 to the place of Pence,
laying 2 and 6is 8 and 5 is 13 and 10
is 23 and 8is 31 Pence, which makes
= Shillings 7 Pence, therefore fet down
7 and carry 2 to the place of Shillings,
faying 2 and 4is 6, and 19 is 25, and
16 is 41, and 10 is 51 Shillings, which
is 2 Pounds 11 Shillings, therefore fet
down 11, and carry 2, faying 2 and 7
isg, and 8 is17, and 3is 20, and 5is
25, fet down §,and carry 2, faying 2z and
515 7, and & is 15, and 7 is 22, fet
down 2 and carry 2, faying 2 and 9 is
11, and 6 is17, fet down 7 and carry
1 faying 1 and 1 is ¢, which fet down as
youfee here done, and you have the
whole.

Sub-
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S uZﬂf;ﬁion.

Subftraition fheweth by taking a lefler
Number out of a greater what remain-
eth; as for Example, I have lent one
987 18 11 3, and he L s d g
hath paid me 598 Pound 987 18 11 3
19 Shillings, and 7 598 19 7
Pence Halfpeny, fetting 388 .9 4 3
down thefe two Sums, ~—————
the greater above, and the lefler under-
neath, I begin and fay 2 Farthings from
3and there remains 1, whichI{etdown,
then Ifay 7 from 11 and there remains

4, which I fetdown, then 19 from 18

1 cannot have, wherefore I borrow 1 -

from the Pounds which is 20 Shillings,
and fay 19 from 2§ and there remains
19 which 1 fetdown, then fay r which
I borrowed and 81is 9, g from 7 Ican-
not take therefore borrow 1 (whichnow
is but 10) and fay 9 from 17 and there
remains 8§ which I fet down, then fay
1 which I borrowed and g is 1o, which
from 8 1 cannot take, but (borrowing 1)
¥rom 18 thereremains § which Talfo fet
downand then going to the laft row I fay
one which I borrowed and 5is 6, from ¢
there remain 3, which if they agree

o M3 = with
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with the firft Sum your Subftra&ion is
right. A X

- Multiplication.

Multiplication is inftead of many Ad-
ditions, by which any Number of 4
greater Denomination is brought into a
lefsas Pounds into Shillings, Shillings
into Pence, &¢. which is done by mul-
tiplying the Number of Pounds by 2o,
the Number of Shillings by 12, &
and Multiplication eonfifts of three
Numbers, - 1. The Multiplicand or
Number to be Multiplyed. 2. The
Mulaplyer or Number by which we
Multiply. 3. The Produét or Number
made by the Multiplication. For the
true order of Multiplying, - and the
more readinefs therein, it is neceffary
this Table be committed to memory. '
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In 1256 Poundsit is required toknow

how many Shillings. I fer them down

as you fee, and becavfe the Fi-
gure of the Multiplyer is 2 1256
- Cypher, I fer a Cypher under 20
the firft Figure and go to the
next, faying 2 times 61s 12, I

—_—
25120

ferdown 2 and carry 1, then2 times g

is 10, and one which I bringis 11,

therefore T fer down 1 and carry 3,

then 2 times 2 is 4 and 1 which I car-
ried is 5, fo I fet down 5, thenT fay 2
timés i is 2, and therefore fet down 2
laft of all, and thus the Multiplication is
finifhed, for 25120 Shillings makes

: - My 1256
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1256 Pounds. ‘The proof of Multipli-
cation is by Divifion, for if you dividé¢
the Number produced by the Multipli-
cation of the Multiplyer, you will find
the like Number with the Multipli-
cand. i T

Divifion.

Divifion is that whereby any Number
1sdivided into as many partsas you will,
ferving inftead of many Subftrattions;
by which any Number of a lefs Deno-
mination is’brouglt into a greater De-

omination, as Farihings into Pence;
g’ence intp Shillings , . Shillings into
Pounds, ¢c. by-dividing the Farthings
by 4, the Pence by 52, the Shillingsby
20. Divilion confifts of three parts,
1. The Dividend or Number' divided.
2. The Divifor or Number dividing.
3. The Quotient or Number fought for.
L In '8?28 Ells .- '

'Diyifor.Dividend.Quotient

Fnglifp  of - Holland  36) 8928 (248
Cloth, how many ~ = 72-: "
pieces of Ifingham Hol- — 17;—-7_..
}:)md; each piece con- 144
raining 36 Ells Bng-  —— co—
Jith, Setting down oo

the Figures as yoy fee

. Y s S 7 o~ -
Y ‘ask “how many- times 3 ;the firft Fi-
R ve T T L . ggrc’
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ure of the Divifor Ican have in 8 the

rit Figure of the Dividend, the An-
fweris 2 times, then I fét down 2 in
the Quotient, multiplying the Divifos
by the fame, faying 2 times 6 is 12,
fetting down 2 under the g jand carry-
Ing 1,then’'2 times'3 156 and' ¥ which
I carried 1s 7, Whichi fecunder 8,thent
fubftra& 1 from the other, fo there re<
mains 17, which fet under the Line,
then draw down the next Figure of
your Dividend whichis 2, and place it
to the right fiand of your Remainder,
{;ettinga Prick under the Figure 2 to
ignify it isalready drawn down.  Then
I ask how many times 3 in 17, an
fwer 5, which 1s. 15 from 17 there re-

..

mains 2, but 5 timés 6 ‘being 30 will
not go in 22, therefore it muft go but
4 times, f{etting’ 4in th¢ Quotient I
multiply the Divifor by it, and the Pro-
duét is 144 which Ifet under 172 draw-
ing a Line, and fubftraft ‘one from the
otEér, and there will ‘remain "28 which
ferunder the Line, then draw down 8
the pext Figure and laft of the Divi-
dend, “fetting a Prick underthatin your
Diyidend, andfet 8 totheright hand of
our laft remainder 28, then fay again
ow many times 3 in 28, Anfwer g

i
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times, but fince it cannot go in the next
Figure I therefore take but 8 times, and
therefore I fet down 8 in the Quotient,
and multiplying the Divifor by 8, the
Produt is 288, which I fet down under-
neath, and fubftra& one from the other,
and there remaining nothing I find 248
is the Quotient and the number of pieces
contained in 8928 Ells Englith of Ho/-
land Cloth. Another Exgm;ge.

Suppofe you were to divide 34{3 b
10, y%l:x cu}tl off the firft Fi ureg e
towards your right hand which 346(sg
is 3 beingthe Remainder, and -
fo many parts of 10, and 346 is your
Quotient, for you muft underftand 1 by
it felf can neither divide nor multiply.
Note, if you are to divide by 20 as 1n
reducing Shillings into Pounds, you
need do no moare but cut off the laft Fi-
gure, and half the Remainder fhall
be your Quotient, and if the laft Fi-
gure of what remains after you have
cut off the faid Figure be an odd Fi-
gure, there will remain more than your
Quotient 10 Shillings, befides the Figure
cut offswhich willbe fo many Shillings
more, -

~ Admic
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Admit it {were required to reduce
7355 Shillings into Pounds ; cutoff the
Figure next to your right hand
which is 5, then there will re- 735(y
main 73%," then take the half- 36y *
thereof, faying the halfof 7 is =~ -
3 and there remains 1, the half of -y
1s 6, and there remains 1, and the 'halzf
of 15 is 7 and there remains 1, which is
‘10 Shillings, which with the § Shillings
was cut off makes 1 Shillings, fo 367
Pound isthe Quotient and 15 Shillings

femaining. < o
u‘iw'y Progreffion ,Jrithéet;j’ul ~

Isa briefway of adding togerher. di-
vers Numbers, every one furmausting
the other by equal difference, as 1. 2. 3.
4. 5. where every one exceeds the for-
mer Figure by one. And for the ready
performance thereof you are to work
thus, firft fetdown the Figures as 2. s,
8. 11.14. then count the Number of
their places, whichare s, then fet down
5ina place apart, andthen add the firft
~Number and’ the laft together, which

here makes 16, take the half thereof,
viz. 8. which multiply by s and the
Produt is the full Sum of all thofe Fi-
P A ~ gures;
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gures; And if the firt Number and faft
added together make anoddSum,and the
Number of the Places beeven, thenyou
may multiply the Addition by half the
Number of Places which produce the
fame as the other way, and thus your
Progreffionisfinifhed. -~ = -

Progreffion Geometrical

Differeth from the other, the Excefs
of that being’ only in Quantity but in
this of Progreflion Geometrical the Ex-
cefs 'is in Proportion as when the 2d.
Number containeth the firft in any: Pro-
portion, as2, ?, Or 4times.

" A Merchant hath fold 15 Yards of
Sattin, the firft for 1 Shilling, the fecond
for 2 s. thethird 4s5. &¢c. Nowto know
how ‘much the Merchant was to have
for his Sattin, fet down all the Terms
or Numbers tothe 8th Term,then mul-
tiply the laft Number (which js 128) by
it felf, and thereof cometh 16384 for the
15th Term,which multiplying by 2, be-
caufe the Progreflion is double, and
thereof will come 32768 from which
fubftrat the firft Term 1 there remains
32767 Shillings the Sum of the 1 5 Tchr_gﬁ
ot . : - W M .
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which is 1638 . 7s. o d. and fomuck
the 15 yards of Sattin coft;

Rednétion

. Teacheth how to reduce a Sum or
‘Number of a greater Denomination
into a lefs, or on the contrary a Num-
ber of a lefler Denomination into a grea-
er, asto turn Pounds into Shillings,
Shillings into Pence,and Pence into Far-
things, as you may learn before in Mul-
tiplication and Divifion, and here-
after in working the Rules of Pro-
portion. :

The Rule of Proportion. .
~ The Rule of Three fo called, becaufeby
3 Numbers known,~we areto find the
fourth which is unknown, is likewife
for its Excellency called the Golden
Rule, and by fome the Rule of Propor-
tion, for that the fourth Number is found:
out by the Proportion it hath to other
Numbess. For what Proportion the
firft nuniber hath to Sthe econd, the
fame willthe Third have to the fourtlr,

as,
K
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[

1 ) 5. 2 4 5.
1f§2§coi’c%: ;.%the“§3%Will cbftglg s.%
3 9. . 9 27 5.\

~ Here you fee the firft Number is con-
tained.in the fecond as often as the third
is contairied in the fourth. Firft by Re-
du&tion bring your firft and third Num-
ber into one Denomination, and if your
fecond Number have' any odd Money
or Number, reduce them into the lcal{
Denomination, then multiply your fe-
cond and third Number together, the
Produ&t divide by your firft and the
Quotient will be your defire or Num-
ber fought, and muft always be of the
fame Denomination with the fecond
Number. To prove the truth of your
Operation ftate your Queftion back<
ward.

(41 (2.) (21 15.)
lféf 16 Scoft< 8. .}thené, 4 pwill éoﬁ%z:.é
t27)  Uos) U9 3.
_ Working thus backwards you will
find the fourth agreeable unto your firft
Numbers; and therefore you may con-
clude your work is right. B
The
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The back Rule of Proportion.
The back Rule of Three is fo called

17§

becaufe it producetha. Proportion quite

backward or reverfe to the Rule of
three dire&. For here in this Rule
fo much greater your third Number is
fo much lefs will be your fourth ; as,

If 14 Shillings worth of Wine will
ferve for the Ordinary of 69 Men, when
the Fun is worth 12 Pounds, for how
many Men will the fame 15 Shillings
worth of Wine be fufficient when the
Tun is worth 18 Pounds. - o
If 12 / fuffice 69 Men. How many 18 /.

Anfwer 46 Mex.

‘Here you multiply your firft Number
by your fecond, or 2 Number by your
1, wiz. 69 by 12, and the Product
willbe 828, which you muft divide by
your third Number, viz. 18, and the
Quotient will be 46 the Number of Men
required.

- The
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Th thé of Eropaftion Compéiéd.’

* The Rule, of Three Compofed is fo
called becaufe it is 4 Compofing.of two,
Quettions or Operations of the Com-
mon Rule of three into one. Which
two Queftions may require a’ Dirett Pro-
portion or a Reverfe Proportion, or
ope part may be Dire&t and the other
Reverfe, and fo require a different O-
peration. . :

There belongs t0 this Rule always
five Numbers, the firft three contain
a fuppofition, the two laft a Queftion
to which the Number found or fixth
Number muft be the Anfwer.

Firft part ini the Rule Diredt,

_ The five Terms or Numbers giver,
muft be {o placed that the firft and
fourth may be of one Denomination,
the fecond and fifth of another, but
like to one another, and the Anfwer
in the fixth, the fame with the third.
And then multiply your firft Number.
by your fecond and the Produé&t fhalf
be your Divifor, then multiply the o-
ther thrée Numbérs together, and Pthe;

ro-
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Produé fhall be your Dividend. And
then Divide and the Quotient is the
Number; as,

If 100Crowns in 12 Months gain 1 s Pound
what 6o Crowns in 8 Momths? Anfwer
6 Pounds;

The ﬁcam'i part of the Rale;

- The third Number is like unto the
fifth and the Operation is thus. Mul=
tiply your third Number by your fourth,
“and the Produ& fhall be your Divifor;
then Multiply your firft Number by
your fecond, and the Produét by your
fifth; and the Produ@ fhall be your Di-
vidend, then Divide and the Quotient
is your defire; 4s, o

If 60 Crowns, 8 Months gaih 6 Poupds,
in how many Months will 100 gain 15
- Pounds ?  Anfwer 12 Months. ~ =

Multiply your third Number 6 by the
fourth 100, and the Produé is 600 for
your Divifor, then Multiply the 6ther
3 Numbers togéther, aﬁdP the Product
7200is your Dividend, then divide and
the Quotient will be 12, the Numbér of
Meonths required.

N thE

177

a——

.-
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The third part of the Rule,

In this third part of the Rule may
be five Numbers or more, and the firft
and la't Number are always different,
The Operation whereof'is thus.

The Queltion being from the laft
Number to the firft, multiply the
Number you would know by the Num-
bers which you give the valueby the
Multiplication of the Numbers already
valued, and the Quotient is the Num-
ber required ; as for Example,

If 4 Deniers Paris beworth § Deniers Tour-
nois, and 10 Deniers Tournois be worth
v2 Deniers Savoy 5 how many Deniers
Paris are 8 Deniers Savoy worth ?

Multiply 8 Deniers Savoy, being the
Number you would know, by 4 Deni-
ers Paris, and the Produ& by 10 Deni-
ers Toarnois, thofe being the Numbers
which give the value, the Produét is
320. Then Multiply the five Deniers
Tournois by 12 Deniers Savoy, being the
Numbers already valued, the Produét is
60. Then Divide 320by 6o, the Quo-
tient is §and § Paris,and fo much are 8

Deniers
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Deniers Savoy worth. And they will
ftand thus,
Paris.Tournois.Tournois.Savoy.Savoy. Paris
4 5 1o 12 8 5

The fourth pars of the Rale:

Here the firft and laft Numbers dre
alwaysof one Denomination. And the
Operation is thus. The Queftion is
from the laft Number to the laft fz'zving
one.

Multiply the Number you woul]
know, by the Multiplication of the
Number already valued, and the Pro-
duct thereof Divide by the Produt of
the Multiplication of the Numbers
which give the value; and the Quoti-
ent isthe Number required ; as,

1f Paris. Tournvis.Tournois. Savoy. Paris. Savoy.

4 4d. 5d. 10d. 12d. 15d224.%

Multiply 15 den. raris by § Toursois;
and the Produét by 12 Ssvoy, being the
Numbers already valued,and they make
900, which divide by 40, the 'roduét of
the  Mul:iplicaticn “of the Numbers,
which give the value, and the Quotient
will be 22 4. 4, the Number required.

N 2 Numes
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Numeration of Fraitions.

In Fraltions are always two Numbers
which are always placed with a Line
drawn between them thus ; :%, e
whereof that above is called the Nume-
rator, and that Figure or Figures under-
neath is called the Denominator.

And Fra&ions or broken Numbersare
either Properly focalled, or Improperly
fo called. They are properly fo called
when there are one or many parts
of a Number, which yet do not amount
to a whole Numter, but are only Pro-
gredingor Augmenting parts,as 27 3% 5
&ec. which do proceed Infinitely, yet
never amount to a whole Number. Or
elfeare progreding or diminifking parts,
asiiis $s %3, er. whichdo likewife
proceed infinitely,yet never amount to a
c, or come to fignify nothing. Frations
Improperly fo called, are thofe which
have the Denominator leffer than the
Numerator, as ¢ !, &e. where the Nu-
merator being greater than the Deno-
minator, you may fubftra&t the Deno-
minator from the Numerator, which
youmay do taking once 4 out of 6
and there remains 2, which remain-

ing
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ing 2 is 2, fo that the improper Fraction
<. being reduced, is properly one whole
Number, and 2, that istwo fourth parts
of the whole Number. And all Fralti-
ons are exprefled after this manner,zone
half, ; two thirds or two third parts
of a whole Number, : three fourths, #
four fifths, &¢c. which you may exte.d
infinitely as Prattice and Experience will
inform you.

Reduttion of Fraétions.

Forafmuch as we may not work the
other Rulesof Arithmetick in Fraétions
without the help of Reduttion, we
therefore place Redufion before ’em,
 whofe ufefulnefs will appear in the O-
peration, which is in manner follow-

ing,
1 Rul.
Reduition of Fradtions of feveral Denomi-

nations, into one common Denomination.

Multiply the Denominators one by
the other, and the Produtt is your com-
mon Denominator which common De-
nominator you muft divide by the par-

: N 3 ticular
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ticnlar Denominators of every Fraétion,
and Multiply every Quotient by hisown
Numerator, and the Produt is your
new Numeratar, for every of thofe
Fraltions you would reduce. As for
Example. '
If you will reduce %.and } together,
Multiply your Denominators, faying 3
times § is 15 for dyo,ur common Deno-
minator, then divide 15 by 3, the Quo-
tient is 5, which Multiply by 2 your
firlt Numerator and the Produ& is 1o,
which [ place over 15, and fo I find
14 equalto ;. Thenl divide 15 by
the Quotient will be 3, which I Multi-
ply by 4 its Numerator, and the Product
1s12, whichI fet over 15, and fo find
4t equal to ¢ And this may fuffice
for the firft Rule in Redution, . '

2 Rule,

Reduction of Fraitions or Lroken Numbers.
' Of Broken, isthus : o

Multiply all the Numerators toge-
ther to make thereof one Numerartor,
then Multiply the Denominators toge-
ther for your Denominator; as, If you
would reduce? of § of ¢ into one Fra&i-
Seo - S on
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on, Multiply your Numerators, they
make 8. Then Multiply your Deno-
minators and the Procult is 6o, thus
you find ¢- equal inval :cto 5 of 1 of 2.
And if you will reduce feveral parts of
Fra&ions together, asif you will reduce
7 of 1 of &, and :of 5,and the ; of the
1of 3 of 1. Firft you muft of every
part make one Broken Number, by this
fecond Rule of Redultion as before.
And afterwards you muft by the firft

183

Rule of Redu&ion , reduce them all |

into one Denomination. As your firt
part whichis 2 of % of 3 being reduced
will be += as above. Your fecond part
being } of ; willbe £{. And your third
part which is the z of the = of 7 of being
reduced will be %, which by the firff
Rule you muft reduce into one Deno-
mination, and fo will find _2:¢; for the
=t,and 22433 for the i3, and .3%% for
the %, which may be Abbreviated, but
we deferr that till we come to the Rule
of Abbreviation.

N 4 3 Rule.
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3 Rule.

Reduétion of Broken Numbers,and the parts
- of Broken tosetlm': $y4n4,

If you would reduce the 1 and : of
+ together, you multiply the two Den
minators together, which here maket
6, and fet that down for the Depomi-
nator. Then Multiply the firt Nume-
rator by the laft Denominator, which
here makes 2, then add the laft Nume-
rator to it, which here makes3. And
thus you will find that 3 is in one Fra-
&ion equal to % and the ; of +. " Like-
wife if l{rou will reduce 2 and % of I,
you muft work as before and you will
find v?, which are worth, or are of the -
fame value with 2and rof:. And
being Abbreviated make or is the fame
with & as by the Rule of Abbreviation

4 Ruk,
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/4 Rule.

Reduttion of whole Numbers and Broken
into Broken Numbers, which may be q;zﬂe:}
Improper Fractions, - '

If you would reduce 17} into one Ims«
g-dpcr Fra&tion,you Multiply the whole

184

umber 17 by the Denominator 8, °

which willmake 136, and thereto add
your Numerator §, and it will be 141,
which you muftifet down for your new
Numerator over the Line, then fet your
old Denominator under the Line, "and
thus have you *¢f in an Improper Fra.
&tion equa] unto the whole Number and
broken 17§, ' '
~_Again if you would reducea whole
Number and broken with a broken
Number, asto reduce 10%}and % toge-
ther, you muft reduce the whole 10 1n-
to its broken Z'as by the laft Rule a-
bove, which will be 2, Then Reduce
- %% and 4 into one Denomination by the
firft Rule of Redu&ion, and you have
*# for the sz and ¢ for the 4, asap-
?e@fefh by the Operationand Pra&ice,

And
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And thirdly if you have as well whole
Numbers as I)J'roken inboth parts, then
you muft reduce every whole Number
into its broken as above by this fourth
Rule of Redu&ion is dire&ed. And
then reduce them into one common De-
pomination by the firlt Rule in Reduéti-
on, and you fhall find Improper Fradti-
oos equal to your whole Numbers and
Praions, asif you would reduce 127
and 14> ipto one Denomination.  Firft
reduce 12+ all into fourths, and you fhall
find <3, then reduce 14? all into thirds
and you fhall find 4¢ then reduce 43
and *f together by the firft Rule in
Reduction and you will find them to be
>3z and '3 as by the Operation  ap-
pears. ,

Proof of Redéffioﬁ.

If you. Abbreviate the Broken Num-
bers which be reduced, you fhall return
them into their firft Eftate, asifyou re-
ducez with %, you fhall find 75 and +%,
then Abbreviate 12 youwill findz, Ab-
breviate alfo 77 and thereof cometh 4 as
before,.

Abbre-
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Abbreviation éf Fn&ms ’

Abbreviation isby exprefling or fetting
down a Fraltion of many . Figures in a
lefler Number of Figureswithout dimi-
nifthing the value, and the Operation is
thus. Divide the Numerator and the
Denominator by the greateft whole
Number youcan, and the Quotient 6f

187

your Numerator {hall be your Numes

rator, and the Quotient of the Demo-
minator {hall be the' Denominator ;. as

if you would Divide or Abbreviate 34,

you fhall find 27 the grestest Number

ou may divide by, “which you may

ave twice in the Numerator 54, there-
fore I fet down * for the Numeraxar,
and 1 may have 27 three timesin 81,
and therefore I fet'down - for'the De-
nominator, and thus is §# 'Abbreviated
to 2 which is of equal value.
* Now'to find out the greatet Num-
ber you may divide by, your Rule is
firft to divide the Denominator by your
Numerator, and if any thing remain,
divide your former Divifor by that
Number, and fo continue to divide
your. Divifor by your Remainder till
T ) nothing
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nothing remain, then your laft Divifor
is the ireatef.’c Number by which you
muft Abbreviate ; that is thus,in the hrft
Example of 3¢ Divide 81 by 54, there
will remain 27, then divide 54 by 27
and there remains o, wherefose 27 is
the Number by which you muft Ab-
breviate. .

And thereis likewife another way of
Abbreviating, which is by taking half
of the Numerator and likewife of the
Denominator as often as you can ; Or
otherwife by dividing the Numerator
and likewife the Denominator by 3.
4.5.6.7.8.9.0r 10. as you find you
may. And if your firft Figure or Figures
bea Cypher, youmay Abbreviate by 10
by cutting off the Cyphers and leaving
the reft for the Fra&ion, as | which
makes it 2, or by 100, as i{:: which
makes Z, and altha’ all Numbers may
not be Abbreviated by this Rule, yet
all Fra&ions or broken Numbers may
by the firk Rule be well Abbrevi-

ated.

Proof
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Proof of Abbreviatios.

If you Multiply the Number Abbres
viated by the Number or Numbers you
did Abbreviate by,you fhall return them
again into their firft Eftate, as if you
Abbreviate ;2 by 16, you will find it *
then Multiply the Numerator and the
Denominator by 16, and you will find
3% as before. _

Addjtion of Fractions.
I Rule.

The Rule for Addition of Frafions
is if the Denominators be unlike, to
reduce them into one common Denomi=
nation. Then add the Numerators tos
gether and fet down the Sum of the
Addition for the Numerator, and if the
Numerator be greater than the De-
nominator, then divide the Numera-
tor by the Denominator, and the Quo-
tient is the value of the Addition in
whole Numbers, and if any remain that
is to be placed as a Frattion with the
Common Denominator, as if you would
add ° and ? together, you muft reduce

into



. $90 Arithineiick,

into one Cornmon Denominator by the
firft Rule of Reduttion, and they” will
be found to be &, and 2. Then add
the two Numerators together, and
they will make ** which s your Nu-
merator, and = being your Denomina-
tor it will be 7. Now the Numera-
tor being greaterthan the Denominator
-you muit divide it by the Denonvina-
tor, and you will find 1 for your Quo-
tient and § remaining, which you muft
place as a Fraction with the commonDe=
nominator, and then you will find 1 and
1 to be the Sum of the Addition.

2 Rule.

Addition of many broken Numbers ¢o-
ge (1 bef ‘

And if yoy would reduce many bro-
ken Numbers together, firft reduce and
add ihe two firft together, and then the
two latter as by the Rule laft above,
then add thofe two Frattions which
¢ me thereof together as by the fame
Rule, and you have the Sum of the Ad-
(dition, as if you would add £ 23 and ¢
together. Firft add the | and 2 tot%;-

ther
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ther, and you fhall find them to be 2
then add the 3 and } and they wi
make 2, then add 7 and j! togesher
by the fame laft Rule, and you will
find them to be :2¢, which then divide

26 by. 120, and thereof cometh 2.
aad 86 remaineth, which is £, angl
being Abbreviated is $, and thus 23z is
the Sum Total ofthat Addition as by
the Operation will appear.

3 Rule.

Addition of Fraitions of Fractions or
Broken Numbers.

Reduce the firt Numbers according
to the fecond Rule of Reduttion, Mul-
tiplying the firft Numerators for to
produce a Numerator, and the Deno-
minators of the fame
for the Denomina- 24 25
tors, then do the % % % 3 #
like by the latter 6o * g6

Numbers. Then Ab-

breviate the faid 192 12§
Fraltions, or which 317 /
of them willbe Ab- _a %
breviated, and then 5

add them together 480
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asby the firft Rule of Addition. Asto
add? of 3 of & with the 5 of the rof
i, firft Multiply thé Numerators of the
firft 3 Praltions for the Numerator,then
Multiply the Denorinator of thofe 3
Frattions for the Deriorhinator, and you
will find them to be 24, which Abbrevi-
dted is 3. Then do the like by the other
geFra&i'on's, and you will find them to
3%,which cannot be Abbreviated then
add the 2 to 2; by the firft Rule of Addi:
tion,and you will find the whole to be 3+2
which cannot be Abbreviated,and there:
fote the Addition is ended as may ap:

pear.
4 Rate;

Mdition of Broken Numbers and Parts of
Broken; with Broken and Parts of
Broken.

As if you would
add ? and i of f with
thes and + of ¥ re- :
ducethe ;and 3 into N0 2
one Fration by the T/\&
third Rule o{ Re- 7 4 d

dution and thereof
cometh %, then re-

H|ee
A\

duce
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duce thet and S
4 by the fame 100 202 1r2 41
Rule,and there-
of cometh %,
Laftly add %
and 3 together
by the firft |
Rule of Addition; and you will find the
Sum to be #53,which being divided mak-
eth one whole Number, and #%, whicli
being Abbreviated makes &, as by pra-
&tice appears, and is 15

5 Rale.

Addition of whole Number and Brokén;
withwhole Number and Broken;

If you will

add i2% with XS' L NIA
20%, you may 2 X5 6% A
add 12 and 20 3o¥ FEIAN

- Wwhich make32 . ,
and fet them dpart: Then the Broken.
Numbers ¢ and ¢ by the firft Rule of
Addition and they make 13, theretore dis
“vide 49 by 30 and it makes | and 1g
remaining, which ,3* and in the Sum
of Addition is 3353, 6r otherwite may
réduce i2% ifio an Impropet Fiadtiod
¢y by'
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by the fourth Rule of Redufionand
they will be ®$,then reduce 2c and they
will be*2¢, then add *$ with **4 by the
firft Rule of Addition, and you will find
*223 " therefore divide 1609 by 30, there-
of cometh 333 as before, andas by
pradtice of the fame both ways will ap-
pear.

Subftraction of Fraitions.
1. Rule.

If you will {ubftralt 3
from } reduce both intoa ¢ 9
- common  Denomiaation 1 /' )
bythe firft Redu@tionand  2\/"3
vou will find %, for that ¢
and & for the 3, then
fubftraé&t the 8 from g, there willreft x
which is the Remainder of thatSub-
firactionas here appeareth.

I2

2 Rale.
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2 Rule.
If you have a Broken Number to he

Subftrated from a whole, borrow an U-
nite from the whole

Number, and Reduce 20 23
it into a Fra&ion of 8 5 s
like  Denomination 1 4 £

with the Fra&ion you 4% * E
would abate, and t%;en A‘ Y
abate the Fralion
therefrom, and you will find the Re-
mainder. ~ As to abate  from 8§, erto
fubftra&t % from 8, borrow 1 from 8
and refolve it into fifths, making thereof
$, then abate 3 from $, there will remain
7> as appedreth,
~ Or otherwife you may put down?
with ¥ and reduce them
intoa common Denomi- 4 40
nation, and you will find 3¢ /7
them to be ¥ and *$,then
Subftralt  from*$,there
willremain *3.  As by
the Operation appears.

~

3
)

\‘\"“‘
W\

) O 2 3 Ruka



-——— —

»196

Arithmetick,
; Rale.

1f you would Sub-
{tra&t broken Number ,8 20

from whole Number s

and broken, you muft 3 5,
workthus, as to fub- 4 6 iz
ftrat § from 65 you /24

may let the 6 alone be- :
caufe you may fubftrat i from &, and
therefcre fubftraQting} from 6 3, there
will remain 64, as by the prattice will
appear.

4 Rale.

To {ubftra& whole Number and Bro-
ken from whole Number and Broken.
If you would reduce and fubftract whole
Number and Broken -, 164

from whole Number and )
Broken. Astofubftrat ;5\ a1
g: from 205 reduce g% Y ANE]
into fourtks, which will 8

make 3; then 20 into
halfs they will make *3,then reduce them
into one common. Denomination, and
fubftra& one Numerator from the other
the Remainder will be % as appeareth

by
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by the Operation, then divide 9o Dy 8
the Quotient will be 11 and 2 remain-
eth, which is 4 or % ; and thus you find
the Remainder to Do r1%, as by the Ex-
ample appears.

5 Rale.

To {ubftract Broken
Numbers of Broken 6 1C§
from Fraltions of Fra- & +73| [7 3 4

&ions. I you would o i Too
fubftract: cg’? of’ tfrom 0 Iihrgzgy
theé of , of { firft bring ¢ 4 175
the Numbers of the —a1
firft part into one Fra- N4,
ction, and Likewife the >&
Numbers of the latter /520
part by the fecond Rule

of Reduttion, and you will have % for
the firft three Broken Numbers, and
they being Abbreviated do make
and for the other three Numbers %54
which likewife Abbreviated do make 43,
then reduce them intoa Cominon De-
nomination, and 1ubftrat them by the
firft Rule of Subftraction and you will
find 335 remaining ; as by the Example

appears.
03 Proof

197
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Proof of Subftraction.

Add the Nuaber which remaineth
with the Number you did fubftra&,
and you wiil find the Total Sum, as if
you {ubitratt § from ¥ there will re-
main  ; the Proof is thus, add %2 and %
together,you will find 32 which beingAb-
breviated doth make % which is the
greatelt Number. o

Maiizplication of Fradtions,
1 Rale.
To Multiply Two Broken Numbers.

Multply the Numerator of the one
by the Numerator of the otler, and the
Denominator -of the one by the Deno-
minator of the other, and then divide
the Frodud of the Numerator if it may
be; or elfe Abbreviate them ifit may be
Abbreviated and your Multiplication is
done.  As if you would multiply % by
% fetting them down, Multiply the two
Numerators,faying 2 t'mes 3 is 6 which
you mutt ferabove, then Multiply the
Denominators together and they ~ will
T "make
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make 12 which fet down underneath.
Nowbecaufe the Numerartor is lefs than

199

the Denominator you cannot dwvide it, .

~ and therefore you muft only Abbreviate
ii_t,and you will find it to be# as here you
ee.

6 1
3 I8
12 2

2 Rule.

To Multiply a Broken Nu nber by a while
Number, or a whole Number bya
Broken. g

Reduce or make your whole Num-
ber intoa Broken, as to multiply % by
18, orelfe 18 by 3, fer down 7 and *}
and then multiply your Numerators to-
gether, and your Denominators toge-
ther and you will find %5, then divade
72by 5, and you will find 14% in the
Quotient for the whole of your Multi-
plication, or otherwife abate from 18}
part whichis 33 and there remainedh 1 4%
as before.

Q4 73
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) -2 22,
¢ A8 7’-(14.;

s 55
18 '3 18
- 5 28(33 37
s N 4y
3 Rule,

To Multiply a whole Nupber by whole
" Number apd Broken, or whole Num-
ber and Broken by a whole Nums

ber.

AstoMultiply 15 by 163,0r'16i by 15,
firft reduce your 16§ and that will make
¢3, which you muft Multiply by *t by
the Rule above, and you will find the
Produét to be 2513 asby praltice will
appear. ' " -

100§ 20t

£z T zocy
e rE m(mi

4 Rule,
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4 Rule.

Tao Multiply a Brokan Number by whole
Number and Brokes, or elfe whole
Number and Broken by a Broken Num-
ber.

As if gou would Multiply 3 by 183,
orelfe 183 by i,reduce the whole Num-
ber into its Broken, and you will find
*$, which you are to Multiply by # ac-
cording to the Do&rine of the firft Mul-
tiplication and it amounteth to %, then
divide 56 by 12, the Quotient is 43
which is the Sum of that Multiplication,
as by Example appears.

56 18

3% D yé(ﬁ
12 x2
5 Rule.

Ta Multiply whole Number and Broken
with whole Number and Broken,

As if you would Multiply 123 by 63
reduce each whole Number into its
Fraction, and you will find them “;

' " .4nd
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and i, then multiply them by the
Doérine of the firt Multiplication and
they will produce **3%, then  divide
1728 by 20, thereof cometh 86% for
the whole Multiplication, as by Ex-

1728 20
33 37 27287
200 .86%
z
6 Rule.

To Multiply one Broken by many Droken
Numbers. ‘

As to Multiply % by # and by 3, Mul-
tiply all the \umerators together for the
merator, and all the Denominators for
the Denominator, and you will find
them to be %, whichis the Sum of this
Multiplication. And this is your Rule
for all others of the like nature. B

40 40
3
: !‘i:--. . '189, .

Proof
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Proof of Multiplication of ¥¥aitions.

Divide the Produ&t of the Multipli-
cation by the Multiplyer you fhall find
in your Quotient the Multiplicand. Or
divide the Total Sum of the Multiplica-
tion you fhall find in the Quotient the
Multiplyer, as the Produt of % mulu-
plyed by T willbe /4, divide & by ¥ you
will find% ,or divide & by % thereof
cometh ¥ as by praltice will appear.

Divifion of Fmg',-pm’
1 Rake, . 3
To Divide Broken Numbers by Broken:

Set down your Divifor firft towards
your left hand and your Dividend after
1t, then Multiply Crofswife the Nume-
rator of your Divifor by the Denomi-
nator of your Dividend, and the Pro-
dutis your new, Denominator. Then
Multiply the Numerator of your Di-
vidend by the Denominator of your
Divifor, and the Produt is your new
Numerator, Then Divide your new
s T Nu-
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Numerator by your new Denominator
ifit may be divided or elfe Abbreviate
them if they may be Abbreviated, and
the Quotient or Abbreviation is your
defire.

As if you would di-
vide i by 3, fet them down
in the orXcr above direlted,
and Multipy them croffwife
and you will find the Pro-
du&t to be 3, then divide 9 by 8 you
will find 1 and ¥, and fo often is %in
{ as appears by the Operation.
~ Butifyou will divide3 b
4 fet down your Divifor an 8
‘Dividend in order according- ;" f
ly, and Multiply Croffwife *

~ as_before diretted, and you < *
will find them $, as by the Operation
will appear. ,

.
3+ X %
8 '\

2 Rale.
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2 Rule,

To divide a Brokenm Number by a whole
Number , Or a whole Number by &
Broken.

" Asif you would divide 3
by 13 fet *{ for your Divi- ,,\_,
for and } for your Dividend, ¢/ \?

and Mulﬁpl{ crofswife as by 5t
the firft Rule of Divifion 'is direted.
and you will find /s jand your Divifion is
ended asappears.

But if you will divide 13 by1 you
fet down your Divifor and Divi-
dend in a conttary Or-
der and Multiply as $2
before, and you will 3 %sz;(";
find the Produt to be ;3, ?
*3, then divide 52 by 3
3, and you will find 173, and fo often
is }in 13 asdothappear.

20¢

3 Rllk.' .
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3 Rule.

To divide whole Number by whole Numss
_ber and Broken, or whole Number and
Broken by whole Number.

Asif you would
divide 20 by 5 &, 10 o 38
reduce §3 and you 35 20¥2%( 1
fhall have 3% for °/\'°
your Divifor, and /3% °
¢ for your Divi- L
dend. “Then Multiply croffwife and
your Produ@will be *;3. Then Divide
120 by 35 and you will find your
Quotient 3 and 24, which being Abbre-
viated makes #,and fo is Frattion pro-
duced which makes 3 # asappears.
Butif you will divide 5% 35 /

by 20, change the order .o\ 34"
of fetting down your Di- \

vifor ang Dividend, and e
Multiply croflwife as before direfted
and you will find the Produt to be /4
which you may Abbreviate, and thereof
cometh =3 for your Quotient as will ap-

pear.

4 RI‘IC ]
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4 Rale.

To divide a Brokem Number by a whole
Numsher and Broken, or whole Number
and Broken by whole Namber,

As to divide i by 133,
fet them down your Divifor « 9 ,
and Dividend in order afore- 2
faid and Multiply croffwife N
as before direted, and you -/ *¢+
will find your Produtt to be as
in the Margent.

But if you will divide 13% < 164
by 3 fet down, reduce and 1\ %
multiply themin order ahove ?
diretted and you will find the 9 \
Product **$, then divide 164 by ¢, the
Quotient will be 18% as appeareth.

5 Rale:
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‘& Rule.

To divide whole Number and Broken, &
whole Number and Broken.

As to divide 74 by 133,
reduce the wholeNumbersin- ' \ 93
to their broken by the Do- 4:\ sz
&rine of the fourth Redudtion .
and you will find *% for ~ 164
the 7 1, and*} for the 133, then fet
them down in order and Multipl
crofswife asbefore; and thereof cometh
%% as appeareth.

But if you will

“divide 133 by 7% N\ 5
.change yourorderin 3y<§ 2164+ 34
fetting ‘them down 7 o; \ - 93
and Multiply crofl- :
wife as before; and you will find the
Produt to be*$3, then divide 164 by
- 93, and you will find your Quotient
to be 133, as will appear by Practice.

- -

6 R:)l'e:
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6 Ruie i
To divide by Broken Numbers of Broker:

You muft reduce all your _Brokerd
Numbers into two Broked Numbers;
one for the Divifor, and the
other for the' Dwxdend and -
‘then wotkasid the aforego: \{89
~ ibg Rules. As if you will ,&,

divide 4.of 1 of % by the3 /
of 7, the three firft Numbers
bemg reduced into one Fra.
¢tion will be 4, then the two lattef
reduced will be & &, fet them down in
order for your Divifor and Dividend,
and Multiply Croffwife as in the afore.
going Rules, and you will find the Pro=
duct to be 383 forthe Sum of this- Divk
vnﬁon, as by thc Operatxon wm apI

BlR‘ #you would
leldé X y }b re= | 32 L
ducé them as before RN
fet them in the con- > ARG
traryOrder andMuls " 18§\,
tiply Croffwife as -~

abovc, and you will ﬁmd the Pro. lu& 5%
: Eﬂtﬂ‘

20
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then divide 320 by 189, and thereof
cometh in the Quotient 1333, as ap-
pears.

Proof of Divifion.

Multiply the Quotient by the Divifor,
youfhall find the Number divided, as
if you divide ; b{ 1 your Quotie::t will
be §, then Multip K i by i,the Produ&
will be 3¢, which being Abbreviated
are %, and is the fame with your Di-
vidend.

. Duplation, &c. of Fraitions. -

If you will double any Fration or

Broken Number, you muft divide the
- fame by:. If you will triple it, you

muftdivide it by3,and for the Quadruple
‘any Broken Number, you

muft divideit by 3. As by 6

the Example of Duplation x\/ 3.

will appear., If you would 2/ \3

double 7 you fhalldivideiby /" 8

3, and thereof cometh %

which being Abbreviated make} as by

Example appears.

Or
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Or otherwife if the Denomindtor be
aneven Number, you may only take
the half of the Denotninator, and let the
Numerator ftill remain with the half of
the Denominator, and the wotk is done
which here yon will find to be i as be:
fore, andif your Numerator be an odd
Number Multiply it by 2 if you are to
double it, or three if you are to triplé .
it, @. and let your Denominator ftand
_the fame and your work is finifhed.

The Rule of Fellowfhip without Timeé
Limited,

. Set down each Mans Sum he layeth
into Company dire@tly under one ang-
‘ther, then add them together, and the
Total Sum is your Divifor, then Mul-
tiply either the gain or lofs which of
them fhall happen by the Stock of Me:
ney each Man laid in, and divide it by
your Divifor and the Quotient {heweth
¢very Mans Profit or Lofs: As twd
Merchants in Company the firft laid in
500/, theother 300/ and with Trad-
ing they have gained 64 /. to know eachi
Man’s fhare of gainyou muft work by
the Rule of Three, and fay, '

Ps .\’If
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If So0’. gain 64 ). what 500 /? An-
fwer 40 Pounds.

1f 800 /. gain 64/, what 300/? An-
fwer 24 Pounds. .

As by Multiplying and Diviling by
the dirc&ions above, and according to
the LCo&rine of the Rule of Three

will appear. )
The Rule of Fellow(bip with time,

Multiply the Money each Man layeth
in by the tume it continueth in Company
and” what cometh thereof, is the New
Stock for each of them. Then Multi-
ply the gainsby every of them feverally
and the Produétdivide by all their New
Stock or Layings in, added together,
-and you have pioportionably each Man’s
part of the gain according to his Stock
or Layings in ; as, Two Merchants

‘have accompanyed together, the firft
bath laid in 450 /. on the 1/, of January;
the other hath put in 750/ on the 24
of May: How much fhall each of them
have of the 100 /. gained at the years
end. Now the 450 /. continued 12
Months, and the 750 . but 8 Months.
Multiply the 450 by 12, and the Pro-
de& is 54¢c, and Multiply 750 by 8

.o ard
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and the Produd is 6cco, then add them
together they make 11400 for your Di-

213

viior, then Muliply 1co /. by 5400 .

and divide the Product by 11400 the
Quotient will be 47:7 4 for the firft
Mans part of gain.  Then Multiply 100
by 6oco and the Predul divide by
1t14co and the Quotientis §2i* for the
fecond Maos part of the Gain, asby the
Praltice will appear.

If 11400 ;60 Lwhat g4co”Anfwer 473
If 114c0 100 Lwhat 6000? Aniwer g2

The Rule of Faiforage,

+2
2

This Rule is that the Eftimation of
the Body or Perfon of the Faftoris in
fuch Proportion to the Stock laid in by
the Merchant, as the gamn of the Faltor
to the gain of the Merchant.  As if the
Merchant deliver the Fa&tor 200l to
employ, and hc to have half protit,
the Perfon of th2 Faftor fhail be valued
200/, But if 4 Profitthen he hath buc
half fo much as th: Merchanz, who is
to have #;wherefore his Perfon is efteem_
ed but 100/ And if the Falor take 2

of the gain,then the Merchant is to have.

¥ wherefore to know the value of the
' | S Pex-
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Perfon of the Fa&tor fay, If 3 give me
2 what 200/ ? work by the Rule of Tree
and you willfind 133;,as by Example.
If 3 give 2 what 200? Anfwer 1335,
Or otherwife confider that the Fator
taketh % of what the Merchant taketh,
wherefore take 3 of 2co/. and you will
find 1333, as before and fo much istheva-
lueof the Perfon of the Fator.

The Rule of Barter.
To Exchange Wares for Wares,

Two Merchants will change their
Wares, the one hath Cloth at 7. 14,
the yard, to fell for ready Mony, but
in Barter he will fell it for 8 s, 4 4. The
other Cinnamon at 4 5. 7 4. the Pound to,
fell for ready Mony. To know how
he fhall fell it in Barter that he be no
lofer. Say if 7.5 befold in Barter for
85 what {hall 4:3 be fold for in Barter,
reduce your whole Numbers and Mul-
tiply and Divide by the Rule of Three,
and you fhall find §s. 4 4. 3%, and fo
much fhall the Pound of Cinnamon be
fold for in Barter, As will by Pratice
gpar,

i
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If 7:% be fold for 8 ;,what 4.3? Anfwer

1 17
5o 3 12,

And thus by changing your Numbers
according to the Diverfity of the Queftion
you may work all other Propofitions
in Barter where no Money is paid.

To Exchange Wares for Wares, paying part
ready Money.

When a Merchant overfelleth his
' Merchandice, and yet will have part
ready Money, as; or § or * part,fubftratt
the Abatement from the juft Price and
alfo from the Over-Price, and the Re-
mainders fhall be the 2 firft Numbers
in the Rule of Three, and the juft Price
of the fecond Merchant fhall be the third
Number ; as, ifone hath Wool at 5 /4
the C. Weight and in Barter will fell it
it for 6 /. and yet he will have ; ready
Money. The other hath Cloth of 13 s.
and 4 d. the Yard to fell for ready Mo-
ney. To know how he fhall fell it in
Barter, fubftract as above directed then
reduce and work by the Rule of Three
and you will find 17 5. 9 4.+ for fo much
{hall he fell it in Barter. Asby the O-
peration will appear.

P4 If
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If 3 /. bring 4 4 what 135, 4. An.
{wer 175,94, 3. S

And this may ferve as a Rule for all
Queltions of like Nature. * Changing
the Operation as the Circumftances re-
quireand difcretion will direft, =

Exchange of Money.
1 Rute.

At Angwerp they account by Deniers
de gros, thatis Pence Hiemifli whereof
‘12 make 1 5. and 20 Flemifh do make
1 Lidegros. AsifIdeliver in Flanders
500 /. Flemifhat 19 5. 6 d. de gros that
15 19 5.6 4. Flemifh to receive 20 s. at
London. How much am1 to receive ?
fay if 195 give 22 what will **% give?
reduce your Numbérs, Multiply and
Divide by the Rule of Three, and you
will find 512/ 16 5. 4 4. 4% of aPenny:
As by Example appears. - B
" If 193 *¢ what **¢ ? Anfwer 5124
gt T

3 Rulg.
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2 Rule,

If1 deliver 375 /. in London to receive
215 8 d.de gros for each Pound Ster-
ling. How much in Flemith Money
muft I receive ? I fay if 22 give 112 what
*!t Multiply and Divide and you will
ﬁnd 407[, 16s. 3d. .

3 Rale.

Itake up at Antwerpe 100l at 19 s,
6 d. Flemifh to pay at London 20 s. Ster-
ling. AtthedayofPayment Iam forced
to return the Money,and to take up Mo-
ney in London to pay for 20s.here 195.94.
at Antwerp, Whether do I win or lofe?
Say if 195 give 195 what **t ? Anfwer
9833,which being abated from 100 there
remains 175, fo mychdo I lof in the
100 /. ' ' '

4R,
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4 Rule.

The Frenmch Account by Crowns
which are worth.50 Soufe Tournois the
piece, and in Frame they Account by

‘Deniers Tournois, whereof 12 make
a Soufe Tourmois , and 20 Soufe
Tournois make 1 /. Tournois, which is
a Livre or Franc. Andthe French Crown
is current among Merchants for §x
Soufe Tournois, but by Exchange it is
otherwife, for they will deliver bur 50
Soufc Fouranis, which is 2. 10 Soufe-
Tournsis for 2 Crown, and at fuch
price the Crown as the taker up can a-
]glree for. If-I deliver 340/ Sterl. to
ave 6's. ‘4 d. Sterl. the Crown to re-
ceive at Roan ?]o Soufe Tournois for eve-
-ty Crown , how many Livres Towr-
nois muft I receive for- my 340/? Say
if6s.3 Sterl. give me 2/ s Towrnois,
what 6800 5. (which is 340/ reduced
into Shillings,) then multiply and divide
and you fhall find 2684 Livres 3. And
fomuch fhall Ireceivein Roar or Paris
for my 340 /. Sterling,

For
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For Exchange of Money to Paris,

Reduce the Sum Sterling you are to
return into the loweft Denomination,and
fet down that for your Dividend. Then
reduce the price or rate of Exchangg in-
to the leaft Denomination if there be a
Fraftion, making your Dividend and
Divifor of equal Denomination and that
fhall be your Divifor.And the Quotientof
the Divifion will fhew how many French
Crowns youare to receive for the Sum
Sterling you returned. And if there be
any Remainder of that Divilion Mul
tiply that by 60 becaufe: there are 60
Pence or Soufe in a Crowh, and divide
by the price of Exchange-and the Quo-
tient fhews how many Soufe you are to
receive, and if there be any thing re«
maining of that Divifion, Multiply that’
Remainder by 12 and divide tgle Pro--
duét be the price of Exchange and the
Quotient will {hew the Deniers to be’
vegeived for that fum. -

g{ﬂgation



230 Arithmetick,

. Allgation.

The Rule of Alligation is fo called,
becaufe it teacheth in binding feveral
parcels together of fundry prices to know
how much you fhall take of each Parcel,
and is diftin@ intwo parts. The Firlt -
fbewethhow to makea mixtureof things
of fundry.-pricesand to know thecommon
priceof fuch mixtureas, if a Man would
mix § Bufhels of Wheat at 25.8 4. the
Bufhel with ¢ Bufhcls of Rye at 2 5. the
Bufhel, what doth that mixture ftand
him the Bufhel ? Multiply every thing by
its price and add the Produls rogether
and divide that Produ¢t by the Number
of things to be mixed and the Quotient
Anfwers the Queftion ; as, Multiply s
Bufhels by 2 5. 8 4. makes 13 s. 4 4. Mul-
tiply 9 by 2 5. makes 18 5. which ad-
ded together makes 31 5. 4 4. which re-
dpced 1nto pence are 376 pence, which
divide by 14, the Quotient is 26 £ the
worth of each Bufhel. As will ap-
pear.
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5 B.at2s 84d. 1'.3 3; 4do ng
9B.at2 o |18 o 376 265

14 131 4 244
7

2 Rule. |

1f you would mix feveral things of
. {everal prices but equal Portions toge-
ther and know the price of the mixture:
- If there be two things add the prices to
gether andtake the half.- Ifthree things
add the prices together and take 4, and
iffour takea s of the pricesadded to-
gether and fo of others. As if there
were a portion of Barley to be added
or mingled at 20 4. the Bufhel with the
like quantity of Wheat at 2s5. 84. and
Rye at 2 s. the Bufhel, as fuppofe a
Buthel of each were mingled add 20d.2s,
84. and 2 5. together and they make
6s.and 4 4. the 1 whereof is 2 5. 1d. %
which is the price of one Bufhel of that
mixture.
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3 Rule.

A Merchant hath 27 Pound of larpe
Cloves at 6 5. the Pound. 15 Pound
of middle fort at 2. 6 d. the Pound, and
20 1 of Fuft at 2 s. 2 d. the Pound,
whenall are mixed together he would
know the price. Multiply every Dru
by its price and then divide the Tota
Sum of the Produfts by the whole
weight of the Drugs and you fhall find
51 4. -4, and fo muchis a Pound of
that mixture worth as by the Operatis
on will appear.

27at6 s 04d.J162  221% o

1§at2 © (373 12 252
10at2 2 |21 § '4_4",," 2654F ST 2¢
52 |2218 221 522
- 2652 ¥
2
) 2654

4 Rﬂ[ea
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4 Rule.

T'o mix £ largeCloves,} middle {ortand
% Fuft,take a Number. hath thofe parts as
fuppofe 12,whereof 1 is 6,% is 4,and #is 3,
then Multiply each Drug by its price,
and divide the Produlls, by the whole
Sum of the Drugs, and you fhall find
484. s, and fo much is a Pound of that
mixture worth. As by Operation will

appear.

6l.at6s5.84d]|36 528 ©
4 at2 6 |to _12 13
at2 2 Jo6: 1 6
3 z 524 ;;0<481?
X 62 X33
13 | _‘61_ 33
630

Andif you 6 6 Anf. 46:3
would make 4]13.100 ;4 Anf. 303
100/, weight 3 3 Anf.23,

of fuch mix- 3} -

ture you fhall '3 e
work by the Rule of Company and
find 464 of large Cloves 30! of mid-

dle fort, and 23:% of Fuft.
| A
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A Goldfmith hath 3 forts of Silver
Bullion,one § /.7 Ounces 10 d.weight at 7
Ounces  fine, another 12 /Z 3 Ounces at 6
4 Ounces fine,and 4 / at 9 Ounces fine.Of
what finenefs will the mixture be when
molten together. Multiply each Bulki-
on by its finenefs and add the Produdts,
and they amount to 155/ 43, then add
the weights of the Bullion together, and
they make 21 /.3, then divide 155iiby
21# and your Quotient will be 7 Ounces
dols remaining which being brought into
Penny Weights and Grains do make 2
Penny Weight and 10 Grains and ;7 of a
Grain,fo that you find the finenefs of that
mixture to be 7 Ounces; 2 d. to Grains
and % of a Grain fine the Pound weight. -

Silver Weight is thus,

One Pound of Troy Weight is 12
Ounces.

One Ounce'is divided into 20 Penny
Wexght.

One Penny weight into 24 Grains.

One Graininto 2o fmaller parts,

' Gold Weightis this, .

One Ounce of fine Gold without Allay
is 24 Caralls; ‘

One Caraét is 4 Grains.

One
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One Grain is divided into 2 half
- Grains, 4 Quarters of 4 Grain, @v. into
“#maller parts. _ o
But if he would haveadded 5/ of
Copper to thofe Bullion, then he muft
haveadded the 5/ acd 212 and divided

by 263. '

The fecond part of the Rule of Aliigation:

(%)

3

The fecond part of this Rule theweth
~ how to bring a mixture of things of fe
veral prices into one common Price cer-
tain ; as, A Goldfmith hath Gold worth
30 Crowrs the Pound, another fort
worth 36 Crowns, another 42 Crowns,
and another 45 Crowns, of thefe he is
to make a Scepter 6 /i weight at 40
Crowns the Pound, how much muit ke
take of eachfort. Set down your Sums
one under another with the common
price 40 beforethem, and then always
link the greater with a lefler Number;
‘becaufe of a greater and lefler may be
mad¢ the medn or common Number;
Then fet the difference of the leffer
Nuinber from the common Price or
Number, againft the greater Number
with which it .is linked, and then
fet the difference of the greater Number

o Q againtk
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agzainft the lelfer Number linked with it,
then add the differences together and
the Sum {lall be your firft Number in
the Rule of Three, the whole Mafly
piece whichhereis 6 4 {hall be the fe-
cond Number, each particular difference
thall ‘be your third, and your fourth
Number “found {hall thew the Portion
mufl be takenof each parricular, as by
Example will appear.

(
' _\’:::‘ :
“The Commen )36 2 B
Price go. 4‘2::

If 2t

6 § Anfwer i3

If 2t 6 2 Anfwer 2

if 21 6 4 Anfwer 1

If 21 6 10 Anfwer 25
6

2 Rule.

A Mint-Mafter hath 4 forts of Silver
Bullion, firft of 3 ‘Lunces fine, fecond of
5 Qunces, third of 8 Ounces, fourth of
10 Ounces fine. Of whlch he would
make a fort but 6 Ouncesfine. What
Portion muft he take of each fort.  Set

down
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~ down your Suins and work as by the
Rule in the} L.ft Qucition is direted:

The feveral Piices.  Diffefences.

e oA L3 T4
The Commoti ) s -t
Price 6. § — —— 1y

’ 19 Em——

If you would makea mixture of 65 /:
“ofthefe forts fay, .,
¢« X 1ol.givebo L what 4 /? Anf. 241
and fo of the teft. .
This Forth may be varied by combin=
ing the particular Values after this
manner, L
- Sometime the ‘
value doth S
thange hisdiffe- ¢4 3
renceandislink< { 18
ced “to  divers . -
' to repréfent the Portion tdken of

every thing as,

& Minter fiath Gold 19 Caralls, 34
Carads finié, and 24 Cara&ls fine; that is
full fine “ without corruption, and he
- Would make Coyn of 23 CaraQs firié;
.. How much moft hé take of eachi fore ?
"Anfw. Putthe difference of ‘22 fréfi ¢ 2
o Q2 . am

A

©: QAN
'7\ 24
[Ty

|

~
\
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and 24 rightagainft 16. And likewife
the difference of 16 from 22 right a-
gainft 32 and 24, ashere you fee.

32—6
22424—6

16 — 10 and 2, inall 12, and thus
have you done.

A Goldfmith hath 3 forts of Silver,
viz. of 6 Ounces fine, 7 Ounces fine,
g Ounces fine, and would make Silver
cf 5 Ounces

. 6
fine, he mut ), ;
mix Copper 9 $
o 1. 2. 4. in all 7.

therewith and
" combining them thus, will {hew how
~much of each fort.
* A Merchant hath given order to his
Fator to employ him 83 /. 6 s. 8 4.Sterl.
" in five forts of Spices, followeth

{ Nutmegs 8o 4. the Pound.? .
| Cloves 76 d. the Pound. l
< Cinamon §2 4. the Pound.‘?
‘. ! Ginger 34 4. the Pound. |
- (Pepper 30 4. the Pound. j

" How much muft the Fa&or have of
-~ each fortto buy of each like quantity.An-
cees : fwer,
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{wer, add the prices together and divide
the Produét by the Sum of money laid
out to be reduced into Pence, and the
Quotient is your defire. As for Exam -
ple divide 20000 4. by 272, and thereof -
comes 73/ the Quantity he muft buy
of each'fort. ' ° '

But in cafe heyw'o’ul,d not take of each
fore alike. . Thertrake a middle value
between the particulars, as fuppofe so 4.
then “divide the 8326 s, (ans reduced
into* Pence, wiz. 20000 4.) by 504.
and the Quotient will be 4co, and fo
many Pounds muft hehave of all forts -
together. Then to'know how much or -
how many Pounds he multhave of each
fort, fet them down, combine them and
operate as by this Rule is before direGed
after this manner.

80 20

The Common \76 16

Price §o. §2 16
N E 26 and 2,in al] 28.

=T __30_

110
20 Anfw. 72 , &
16 An‘w. 58 ¢
If 110 give 400 what 16 Anlw. 58 ;%
28 Anfw. 101 ,%
30 Aniw. 109 ,%

Q3 The
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The Rule of Falfe Pofitions,

This Rule teacheth by Numbers fup-
pofed though never fo Erroneous to find
out the true Number ‘required. And
this of all vulgar Rules is the moﬁ ex-
cellent, and confifts of 2 parts. - The
firft of one falfe Pofition along, the other -
of two Pofitions, and the Operation in
a manner like to that of the Rule of

*‘Three only that hath three Numbers.
known, and this but one to work by,
unto which we muft devife 2. other .
Numbers the one multiplying and the

other d1v1dmg As by Examples ap-
pears.

Single Falfe Pofition.
Queftion 1.

Ihave delivered toa Bankera certain
Sum of Money to have 6 /. per Cent.
per Arnum, and ar the end of 10 years
he paid me o0 /. for all. How much
was the Sum I delivered ? Here are di-
vers Tprms, but the chiefto work thh
15 500, ‘which cqmeth of the other Nums-
pcrs 1oand 100: now let us fuppofe a

\ ; N ums
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Number and wark therewith, as if it
were rhe principal Sum we fegk for ; as
for Example, fuppofe I'delivered tohim
2co/. the 10 years of it will amount 1o
1zo/.which added to the 200 makes 320
whereas 1 fhould have 500, fo that 1
have erred in this fuppo’itian 180, yer
however I have hereby three Terms of
the Rule of Three found our, wheveh
I may produce 2 fourch, which fhallbe
the truz Num' er I feck for, as will ap-
pear by the Operation when I flate my
Queftion thusand fay. _
" It 320 4. come of 200 / of how
(much) sool. Aafwer 32 /1.

Which 3124 3" isthe true Sam I deli-
vered at the firft, as by the Muluplying
and Dividing according 1o the Rule of
Three will appear.

QJ{J’Z!OI’ 2. ’

- A Traveller found {o mary pieces of
Gald that the half third and'réusch pares
made 50, row what was the Sum foad
Firft 1 fuppofe the Sum he found which
hath thofe p.itstobe 12, thebali - heve-
of is 6, the third part 4, the fourth part
3. which added together make 13 but
I{etk 50, and therefore I have eired in

Q4 my
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my Conjeture, yet this Error leads me
to the Truth whenIconfider that as 13
the Sum of the parts of my falfe Con-
jeCture, are tothe whole Sum 12 fo the
parts of the Sum found which being ad-
ded together make 50, ought to be the
Sum tfound which is yet unknown.

Therefore 1 fay,

If 13 12 50 46:%.
Queftion 3,

It is required of what Number § will
he twothirds. I fuppofe 6, but find
2 thirdsof 6 but 4,therefore by the Rule
of ThreeIfay, If 4 6 5 7:.. . ~

,Qm;/?ion 4 |

Two Numbers are to be fought out
in which # and 4 of the one Number are
3 and 3 of the other, I fuppofe 54 whofe
4 and ; part make 45, and then I feek
a Number, of which 45 will be 3 and #
and {uppofe of 6o that being a Number
which hath a foyrth and a fifth partto be
taken in whole Numbers, and find the &
and ¢ of 6o to make but 27,but Ifought
45, therefore by the Golden Rule I ftate
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my Pofition thus, and fay, if 27 60 45
100, and thereby I find that 54 and 100

are the 2 Numbcrs_ foughrt.% _’

Qusftian .

~ If 3 were: the half of 7 what: pare
would 4 be of 11?2 - This is. an ambi-
guous Queftion, * for if 3 do increafe to
3 %, then by the Rule of Threeoyou
will find 4! to increafe to 43, and
then divide 17 by 43 and you will find
“your Quotient to be 2:%; and that part
will 4beof 11. Butifyou will have
1 to Decreafe to 3, _then youwill
d 4 to Decreafe to: 3%y -and Dividée
11 by 2 7,and you will-find gour Quoti-
b4

ent 3:%, and that part weuld 4 be of I,
as by the Operation appears, .= =~ > -
LIS . ';f.-:: [ S ! ) o3
If 3 34 43 B
I 34 e
- 33 '\r.} . ‘ (77
BT 3 X 4
14 24
5 1y
33( 2 77(34

RLueflios
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I have a Ciftern with 3 unequal Cocks
coataining 60 Pipes of Water, and if
the greateft Cock be opened it will a-
void in an hour, at'the fecdndin 2 hours,
and at the third in 3 hours.  Now in
what time willit avoid if all the Cocks
be open ? Suppofe in. half an’'hour}
then muft there avoid at the firit Cock
30 Pipes, at the fecond 15 Pipes, and a¢
the third 10 Pipes, which being added
together make but- 55 Pipes, wherea¢
it {hould be 6o Pipes. Therefore by
the Golden RuleIfay -~

- If 5530 60 324% of.
. In" which fpace of 32: Mihutes - and
% or_Abbreviatedt of'a'Mims witt
the Ciftern be emptied if all the Cocks
were fet open. . : ' o '

¢

’

T unb/e
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.o lJouple  Falle Bafitions..: - - |
The Ruleo ePofitiens iswhen
a Queflion is ¢ Firft imagine ,

a fum ag _plgawre wnich yen name. youy -
firft Pofition. 2nd work with' the fame,
inftead. of-the trug Number - ag the Qpue~ .
ftion doth: impart..  And: if yeur have.
mifled the trua-you fesk:, obfbrva how. .
how. -much. and-Note;'the fame with,
this Maski P iﬁguifyip%é Plaus if - more, on; .
with this: Mank, M- figaifying, Mivus if

lefs. 'Then beginagiipandifuppofe ar -
nother Number which you muftcall .
the fecond Pofation, and work the fame

as before,and note tha Eerar how much

or how little, and fet the fame down with
its mark on the othei fide.of the Crofs,
as you fee them in the Examples fallaw-.
ing. Then f{hall you: Multiply Crofss -
wife the firft Pofitien by the.fecond Er-. .
ror, and fet the Broduct over the firfk:
Pofition. - Then likewife Multiply the
fecond Pafition byithe firft Error and-

fet that Produttiover. the fecond Pofiti«

on. Then if theifigns of the Errors be .
both too much,or both teo little, then you:
muft fubftrad the - one leffer from ‘the::
greater, and keep. the Refidue for your -
Dividend, and then fubftralt the leffes:
Error. from the greater, and keep the.
B C " Re-

.

~
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Remainder for your Divifor, thendivid®
and the Quotient is your true Numbe®
fought. But if your figns of your Er-

“rors be one greater and the other leffer,
then inftead of fubftrating you muft add
the Produts of your Crofs Multiplicati= -
onstogether, and kch that Produ& for

our Dividend, and

ikewife add your
two Errors together, and keep the Pro-
du& for your Divifor, then divide, and
our Quotient is the trueNumber foughe
or. As by Examples will more plainly

appear.
Queflion 1.

‘A Man at his death gave 100 Ducats
to threc Friends in this manner. The
Firfttohave a certain Portion; the fe-
cond twice {o_many as the firft abating 8
Ducats,and the third threetimes as many
as the firft abating 15 Ducats. Now
how many muft each of them have ?
Firft T fuppofej the filt Man had 3o
then by order of the Queftion the 13 c-
cond muft have 52 and the third 75,
thefe added together make 157, but
I muft have but 100, therefore this
firft Suppofition hath erred 7, there-
fore 1 {et down my Pofition 30 with

' his
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30 Truth{gg'.
52
t Pofition. 75 453

36 D
1 Error 57/ DifferenceofErrors \ 21
his Error 57, and fign P fignifying too
much asyou fee. Then I proceed and
fuppofe again that the firft Man had 24,
then the fecond muft have 40, and the
third muft have §7, which added toge-
ther make 121, andI muft have but 100
fo the fecond Error is too much by 21,
therefore I fet down my fecond Pofition
with his Error and fign P fignifyin
too much on the other fide of the Crofs
as hereyoufee. ThenIMultiply Crofs-
wife my firft Pofition 30 by my fecond
Error 21, and thereof cometh 630, like-
wife I multiply 24 my fecond Pofition
by 57 my firft %rrox", and thereof com-
eth 1368. Thenbecaufe the figns are
both alike, I fubftra& 630 from 1368
and the Remainder is 738, whichis my
Dividend. Then I fubftrat g1 .my
lefler Error from the. reater. §7 ‘and
the ‘Remainder is 36 }%’r‘, my. DiYii‘il‘?n.
~ = ‘ en

237
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™

Then I divide and find my Quotient to
be 20!, the true Number of Ducats the
firft Man had and confequently I findout
the reft.

,Qué:/iion 2:
A Workman haviig undertook to
tepair a Building in fo' days; was urgs

‘ed to finifh it infrantly, whereupon hé
- did require for every day he did work

18 Shillings,and forevery day henegleét-
ed he was contented t0 retutn his Mas<

2 480 . 2
vi_lg\ Tiﬁrlth 143 ,543

1 Pofiﬁon A . 2 Pofition.

3 N
o 1 Error 38 Difference of Errors \4 2 Error.
fter . Now he worked fo mary days
and pla}l/cd fo manﬁ, that the Butlding
being finithed he- had nothing due to
him.  Now I'demand how many days
he ‘wrought, and how many he
played ?- And by the Operation it ap-
‘pears that he wrought 14: days, and
that he played 14t 'days as you fec.
Pk ' RQueftion
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RQueftios 3.

- _Two Travellers found certain pieces
of Gold, and one faid to the other if you
- give me two of your pieces I fhall have
3 timesas many as you. Nay faith the
other ’twere more reafon, our fums
. were equaland fo will it be if you give

me 3 of your pieces. Now how ma-
ny .Fieces did each find ? I fearch and

13 pieces.
Queflion 4.

A Traveller pafliog by asked a Sok
dier how many Men were in their

352 792 440

. Pofition. 1 . 2 Pafition.

239

that the one found 7 and the otHer |
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Company: Heanfwered if there were
fo many more, half fo many more, and
the fourth part of fo many more, we
together with thy felf thould make yoo.
Now ’tis demanded how many were in
g;c gompanya I fearch and find it to
36.

Extraction of the Quadrate or Square
' Root.

A {quare Number is the Produ& of a
Number Multiplyed by it felf, and con-
fequently toextra& the fquare Root of
a Number is to find out a Number,
which being Multiplyed by it felf doth
produce the N umger' ‘propofed.  As
for Example being defirous to draw the
fquare Root of 25, I fearch for a Num-

- ber, which being Multiplyed by it felf
makes 25, whichis §. Butte tind out
the Square Root of any Number pro-
pofed you muft firft learn by heart the
?c{uarcs of the 9 Simple Figures which

ollow.

Square
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Square Roots._T 1 2[5 4357 ¥ 3]
SquareNumbers| 1| 4| 9{16|25]36]49|64/81|

And now if one is defirous to mark
in the Fields a {quare piece of Ground

- containing 531441 {quare yards how

-

long fhallevery fidebe. To dothisI muft -

+ find out the {quare Root in this mannet

Firft I fet downmy Number Marked
and Divided as hereafter you fee. Then
I{eek the Square Root ofthe next fquare
Number I can have in 53 which I find
to be 7, for 7 ,Multip?yed Jin it felf
makes 49, which is the greateft {quare
Number I can havg in 53, therefore I
fet . down 7 in the Quotient betwixg
and likewife underneath, and then I
Multiply 7 times 7 that makes 49, which
Itake from 53, being the Figures in the
firt Divifion, and which ftand over it,
and there refts 4 which I fet overhead :
Then I double my Quotient 7 and that
makes 14, the 4 I fet down one place
forwarder, and then the 1 will come
back to ftand under. Then I confider
how I may have another Digit which
Multiplyed by it felf, and hikewife with
the dou{le Number 14 Icantake from
the Figuresover,and I i;ld {uch Digit E,O'

‘ e
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be 2,wherefore I fet down 2 betwixt the
Lines in the next void fpace for my Quo-
tient,and likewife underneath,then Mul-
tiplying 142 by 2 the Quotientand the
Produét will be” 284, which ISubftralt
from the Figures direétly overit, which
are 414,and there will remain 130,which
1 fet over head as youfee, then I dou-
ble my laft Quotient 2 which makes 4,
and fet it down with the other Figures.
one place forwarder, and feek for ano-
ther Digit which being Multiplyed by
it felftogether with the other Figures
might be taken from the Figures over
them, and I find the greateft Ican take
to beg, therefore I fet down g in the
laft void fpace for the Quotient and like
wife underneath, and then the Figures
underneath will 1449 which Multiplyed
by 9 makes 13041

which being the lat | 1joo| of
Dic\lriﬁon, hI feil down . |o4|30]00|
underneath and fub- 14]41
firat from 13048 15314]41]

which are the Figures | 71 21 9|
over it, and nothing - bgl 1o
remains.  Therefore | 142 |
I conclude that 729 | 141491
which is my Quotient 13041

is the fquare Root or 33144
: o fide
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fide of my fquare Number 531441, as
by the Operation you fee.

And now laftly for Proof of my O-

peration I Multiply 729 by it felf, and
find the Produfg to be 531441, the
fame with my Number firit propo.
fed,therefore Ifet the famedown under-
neath as youfee, and am affured that I
have done right.

And if T defire to know how many
{quare Perches, Yards or Feet are in g
Acres of Ground. And likewife to ex-
tract the {quare Root or fide of the fame
in Perches, Yards or Feet. Firft to
know how many fquare Perches I fet
down 160 the Number of
Perches in an Acre, and [ o |
Multiplyitby g theNum- | j7yj
ber of Acres and the Pro- — 7, —=

. < g |14/40171
dutt is 1440 which is the ——11—/%
Number of fquare Perches | 3| 7174

in 9 Acresof Ground.Now 3(67
to find out or extra& the 4169
{quare Root or fide of this 14[40

Number 14401 fet down

that Number and work asin the Exam-
pleaforegoing is dire¢ted.  And find the
neareft {quare Root to be 37 in this
manner,

R2 Bu: :

4
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But this not being an even Square
Number there being 71 remaining I fet
it down over the middle Line without
and then doubling my laft Quotient 7 I
fet that with the other Figure 6 adged
which makes 74 underneath that Line
which is 7% of a Perch and thus have I
done. '

Extraition of the Cubique Root.

As the Square Root is a Number
which being multiplyed in it felf doth
make a fquare fuperficial Number hav-
ing only length and breadth, fo the Cu-
bique Root is a Number which being
firft multiplyed in it felf, and the Pro-
dué thereot being again multiplyed by
the firft Number doth make a Cubique
Number having both Length, Breadth
and Depth, as 2 times 2 makes 4, and2
times 4 makes 8, and fo of the reft, as
by this Table of Square and Cubique
Numbers will appear.

Roots
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Roets. ' 12720 45 67, 8 9

Square Numbers. | 11" 4| 9/16] 25] 36} 49/ 64! 81|
Cubique Number.| 1| 8 27,64 126 216 3431512729

Now being to find out the Cubique
Root of any Number greater than rcoo
(for leffer it cannot be to work upon)
Firft feta prick under your firlt Fig.ce
on your right hand, and fo proceed to-
wards your left hand,omitting always 2
Figures,as here you fee, 41063624, then
fo many pricks fo many Figures fhall
you have in the Quotient, then by your
Fable youare to find out fuch a Cu-
biqueNumber as will take away as much
as may be of the Number or Figure
right over your firlt prick towards the
left hand with the Figure before it (if
any be) which in this Example is 41
and the Cubique Number which will
takeaway the greateft part of it, which
may behad is 27, the Foot whereof is
3, therefore I fet down 3 inthe Quoti-
entas here you fee,
and take the Cu- 14
bique Number 27 41063625(3
whichcomesthere- Triple * 9
ofout of 41, and Divifor 27

there remains 14 -
R3 which
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which I fet overhead, then Itriple the
Quotient which makes 9, and fet that
down under 6 next to the fecond Prick
on the left fide thereof. Then to find
out the Divifor I multiply the triple
9 by the Quotient 3 and the Produét 27
is my Divifor, which Divifor I place
right under the Triple, one Figure
fhorter towards the left hand. Then
I draw a Line and ask how many time
2, which is the firft Figure of the Divia
for, is there in 14,and I muft take fuch
a Digit as may not take it all away,
but leave fo much, that the Quotient be-
ing afterwards Multiplyed divers ways
may take away the reft, and I find the
fitteft Digit for this purpofe to be 4
which T put in the Quotient and fo
make my Quotient 34, then I Mul-
tiply this laft Quotient which is 4 into
the Divifor 27 which produceth 108,
which I fet down the Divifor beneath
the Lincas you may fee. Then Imultipl

the 4 Quadratly in 1t felf which makes 16,
then I multiply that 16 by the Triple: g,
the Produét whereof is 144 which I fet
under the Triple as you fee. ThenT -
Multiply the 4 Cubicallyin it felf which
makes 64 which I fet underneath the
next Prick on the right hand, as Ii;are is

one.
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done. Soas every ofthe aforefaid Pro-
du@s extend one further than another

towards theright

‘hand. El;low thefe I

Produéts being 14759

thus placedI draw 4106325(34

another Line un- Triple ¢
derneath  and Divifor 27

bring all the ;3 o8
Produtts betwixt II 44
the Linesintoone 64
Sum,and I find it '

to be 12304 12304

which being fubftrated out of 14063
which isover it, there will remajn 1759
whichIfetdown. Then to avoid Con-
fufion I fet down my Remainder in a
new place,and proceed to find out anew
- Triple, and a new Divifer which I do
thus.  Multiply the whele Quotient
34 by 3, the Produ&@ is 102 and that is
the Triple which is to be placed in the
next void place juft before the next
Prickon the right hand. Then Multi-
ply the whole Quotient into the Triple
102, the Produ& whereof which
will be 3468 fhall be my Divifor,
which I place under the Triple one Fi-
gure (horter towards-the left hand with
i R 4 two
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two  Numbers
thus found, and 1759625(34%
rightly placed I Triple 102
drawa Linethen Diyifor.3468
Iask how many 17349
times my firft Fi- 2550
guré ohf u;ly' Divi- 12§
for,which is 3, is ;
in the Nuniber 1759625
over it, which is 17, which1 find to be
5 times, wherefore I fet 5 in the Quo-
tient,and Multiply that § unto the Quo-
tient, and place the Produét thereof,
which is 17340, right under the Divifor
beneath the Line,as in Example you fee,
Then1{quare 5,that is I Multiplyitin it
felf and it makes 25, which I Multipl

" again into the Triple 102 the Produ
is 2550, which I fetdown right under
the Triple beneath the Line, then I
multiply the faid § Cubically in it felf
which makes 125 which I place right
under the firft prick on the right hand,
then T draw a Line and add the 3 Pro-
duéls together,and find the Total Sumto
be 1759625, which being Subftralted
from the upper Number,there remaineth
nothing, whereby I find that 41063625
Is a perfe€t Cubique Number, fo%ﬁl
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Multiply the Quotient 345 Cubically in
it felf, it will make the fame Number,
as by the Operation will appear. ‘

"~ Now if1 have to deal with a few
Numbers and the Divifor cannot be had
in the Number over it, I muft fet a
Cypher in the Quotient and {o I have
done. As for Example, being to extra&t
the Cubical Root of 8567,1 find 2 to
be the Quotient, which being Cubically
Multiplyedin it felf, doth wholly take
away the 8, and accord-
ing to my former Rule of 8567

Operation, 12 muft be my % Tiple o

Duvifor, which I cannot 20
takeoutof 5,and therefore o
I fet down a Cypher 400
which in the Quotient 20
makesmy Quotient 20,the 000
Cubical Root of the afore- 800
faid Number, forif 20 be 8000
Multiplyed Cubically in 567
itfelfand §67 which is the —
Remainder added there- 4567
unto it makes 8 567, asby

Example appears.

The
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The Virgins Rube.

A Manbought 20 Fowls, coft 20 4.
Geefe at 4 d. a piece, Partridge at 3
Penny a piecce , and Larks at i a
piece.

Now how many were of each fort ?

Firft reduce all into Farthings, then
obferve the difference of the lea%{ prized
Fowl from the two greater prices as the
difference of 1 Fart%ing from 2 which
is 1. Then the difference of one from
16 the price in Parthings of the greateft
Fowl, and that is 15, then fu(}apofe there
were 20 of the lealt priced Fowl or
Larks, the price will be 20 Farthings,
which if you take from 8o Farthings,
there will remain 6o Farthings which
divide into 2 fuch Numbers that the
one may be divided by 14, being the
one difference, and the otber by 1 the
other difference of the prices, and there
will remain nothing, and thefe two
Numbers you will find tobe 45 and 15,
then divide 45 by 13, and the Quotient
will be 3 which is the Number of Geefe,
then I fhould divide 15 by 1,but becaufe
1 neither Multiplies nor Divides, Ifind

15
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14 is Partridges, and the reft of the 20
Fowls whichis 2 I find to betheNumbe
of Larks. =~ -
And now having gone thro' the
main Body of Arithmetick I fhall pro-
ceed to fome few ' '

drishmaica Qo both delighefl and
profitable, all of them performed without
Algebra, '.

* Queftion 1.

A Schollar agreed with a Man, whe
had 7 Perfonsat his Table to give him
fomuch as he demanded for his Board
for a year, provided he would board
him for the fame Money, fo long time
as he could place thofe” 7 Perfons daily
inafeveral and diftin® order. How
many days might the Scholar board
there ? Anfwer 5040 Days, that is 14
Years wanting 70 Days.

To effett this you muft ftill Multiply
your preceding Produ&t by the Pigure
following. Thusat the firft Day th{?Y'

at
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fat in order, 1 234 567,
the fecond Day Multiplying 1) I
1 by 2 makes 2, and fo 2 2) 2
Changes may be made of 2 3
Perfons 1 2, 21, then Mul- D%
tiply this Figure by the next
Daz‘y or3, and it makes 6, —4
and 6 Changes may be 4) 24
made of 3 perfons, as 1 2 3, 5
132 213, 231, 312, §) 120
3 2 1, then Multiply this 6
Number 6 by the next Fi- 6)™ 720
gure 4,it makes 24 Changes, 7
that by 5 makes 120, that ) 5040
by 6, 720, that by 7, 7) 5040
5040.

Liketothis is the Changes on Bells,
8 Bells making 40320 Changes, and
12 Bells 479001600 Changes. And
the 24 Letters may be changed to 24
Places, making Millions, of Millions,
of Millions and more. And the Ga-
mut may be varied to 22 places.

”

Queftion



Queftion 2.

A Country Farmer had a Veffel of
. Wheat 4 foot high, and 4 foot broad
at top and Bottom, his Neighbour bor-
rows half his Wheat till Harveft, and
then makes a Veflel 2 footevery way
(as the Farmers was 4 foot every way)
and filling that twice, gave itin lieu of
what he borrowed, whereby the Far-
mer loft 12 Bufhel.

Queftion 3.

A Greyhound courfeth a Hair ia fuch
fortthat the Hare taketh 5 Leaps for
every 4 of the Greyhound, and is 100
Leaps from the Greyhound. Now if
3 of the Greyhounds Leaps, be equal to
4 Leapsof the Hare, the Queftionisin
how many Leaps the Greyhound will
obtain his Prey. Anfwer 1200 Leaps.

If 3,4,4, § 5 therefore the Greyhound
inevery 4 Leapsgets 5. Then fay if
4 100 1200, :

 Quefiion
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Rueftion 4.
A Man bought and fold both at 4

Rate, and yet was a lofer,viz. he bought
120 Apples at 3 fora Penny, and 120
at2for a Penny, and fold them again
at § for 2 Pence, and thereby loft 4
Pence, |

‘Q.ﬂfﬂ'iaﬂ So

Being the Fifhermans Queftion, -

I caught & Fifb, (others among)
Whofe Head was full five foor along,

#And bis Tail was (truly}

As long as his Head and half bis Body,
And bis Body (without fail)

Was juft as long a5 his Fead and Tudl,

. . ‘Tln'xisvg

Head by 3, by 4, and by § the one

Refolve it whocam
How long was the Body . .
And Fifbes Tail than ?

Multiply the length of the Fifhes

Pro.
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Produ &t fhall be the length of the Tail
the other the length of the Body, and
the third will be the length of the
whole Fifh. So the Head being 5
Foot, this Multiplyed by 3 giveth 15
Foot for the length of the Tail. Again
Multiply § by 4 it produceth 20 for
the length™ of the Body. And Laftly
Multiply 5 by 8 it produceth 4o for the
length of the whole Fifh, and exaltly
Anfwers the Queftion.

| Queftion 6.

‘The Shadow of a Steeple being 260
Fobt from the Bottom,when the Shadow
of a Rule 2 Foot long is 3 Foot. How
high isthe Steeple? Anfwer by the Rule
of Proportion 86 Foot, :

Queftion 7

A Draper demands 124. ayard for
Cloth. The Chepman faith T will
. give 2 s. theyard provided every An-
%el of my Money may go for 20 Shil-
ings. To which the Draper agreeing,
he bids him cut off five yards, Thenlay-

ing
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ing down an Angel which being to go
for 20 5. he re(zltlgrcs him to give him the
reft again, fo that he got his Cloth for
nothing.

Queftion 8.

To find the Number any perfon thinketh up-
on withoat asking any Queftion,

Let the Party Multiply the Numbet
thought upon, by what Number he
pleafegth, and Divide the Produt by
what other Number he will. Again
let him Multiply this Quotient by what
Number he pleafe, and Divide that
Quotient by what other Number he
thinketh fit; and fo Multiply and Dis
vide as many times as he pleafe (only
lethim tell you by what Number he
Multiplies and Divides) and when he
hath Multiplyed and Divided as often
as he lifteth, bid him divide his laft
Numberby the Number he thought up-
on and keep the Quotient to himfelf;
In like manner do you take any Num-
ber and privately Multiply and Divide
it as often as he doth ; and by
the fame Number he doth, and when
you have done itas often as he hath

done,



Arét})i;?etic}; _ 25 7

done, and Divided your laft Number
_by.the Number that you f{uppofed, your,
Jaft Quotient will be the fame as his,
"Then to know the Number he thought
-uponat firft, bid him add his laft Quo,
.tient to his Number he thought upon
and give you the Sumfrom which Sub-
Arad your laft Quotient and the Num-
ber which he thought upon will remain.
- Anotber.
" Bidhim add to the Number. thought
(as admit 15) half of it, if it may be
if not,’ the greateft half that exceeds the
other but by an Unite, which is§and
it makes 23, unto this 23 add the half
.of it it it may be, . if pot the greateft
Jalf, wiz, 12 makes 35 in the mean
‘time. . Note, that if the Number thought
upon cannot be halved at the firft time,
then forit keep 3 in memory, if at the
fecond time referve 2 in memory, if at
both times it could not be equally Halv’d
then may you together rcferve 5 in
‘memory, this done, caufe him from the
laft Sum, wiz. 35,to fubftract the dou-
ble of the Number thought;. viz. 30
then will reft 5, will him to take the
half of that if he can, if not, rejeét one
and then take the half of the reft, which:
keep in your.memory, then will him ;0
: S  take
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take the half again if he can, if not, take
1 from it, which referve in your rhe-
mory, and fo perpetually halving until
1 remain, for then mark how many
halves there were firft taken for the firft
half account 2, for the fecond 4, for the
third, 8, &¢. and add unto thofe Num-
bers the one’s, which you referved in
memory. So there being 5 remaining
in this Propofitionthere were 2 halvings,
for which laft Taccount 4, but becaufe
it could not be exaétly halved without
reje€ting of 1, Tadd the 1 therefore to
this 4 which makes 5,which half or Sum
always multiplyed by 4 makes 20,from
which fubftra& the firft 3 and 2, be-
caufe the half could not be formerly ad-
ded, leaves 15, the Number thought
upon.

Queflion g,

A Debtor owing aSum of Money,
his Creditor condefcends to his paying
5 s. the firt Week, 10 s. the @con‘d,
1§ s. the third, &v. ftill advancing g s.
each Week for one Year. Now to know
how much is received at the Yearsend,
(for tpadd §s. 105 155, 205 till you
come to 52 Weeks which makes up a

: year
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Ambmem'k

‘AT able for: t/:e R,é;mfy Cdﬂmg tzp of a)y'

" true Valie' ffor any Quantity. of Goods
" dr Commodiries Baa bt or Sold 6] t/re
" Pountd, Yardy El/ c.

The ufe of the. folloWing Table is

véry plain, and of great ‘ufe to all, but

efpecially to fuch as are; not -exercifed
in Cafting up Accoutits; - for the cor-
tain Underl’candmg Wh'érwf ﬂake tfns.
one ,

Example.

At 7 d; the Pound,, what mu{’r I give
fm 7;84 Pound? . - - ¢, v
It is required to" t’_’“"“’ f‘“’"" v
know what 758 ‘Poiwh b s d
Poundofany Com~ 7000—204 03 04
modity will coftat  590— 14 II o8
d. the Pound, I 80— o2 06 08
look in the Table 4— 00 02 04
forthe Columnof 7584—221 04 00"
7Pence,and becaufe:
Tcannot find fuch a Number as 7584
in the Table at once,therefore I look for
7000 firft, which I find out in the left
fide of the Table underthe Title Num-
ber of Pounds, Yards, & and agamﬂ:!‘
it
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it inthe 7¢h. ColumnIfind 204 03 o4,
which I fet down, and look for 500,and
in the 72h. Column find 14 11 08,which
I alfo fet down,and in like manner 1 find
0206 08 to ftand againft 80,and o2 s.
04 d.againft 4, whichI fet down one un-
deranother as you fee,and then by Addi-
tion find the TotalSumtobe 221 /. and
04 s. And fo much is 7584 Pound of
any Commodity worth at 7 4. the "
Pound.

S3 Num-
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‘| Number of| ! Peany. ™ |2 Pence. 3 Pence.
v | s &\l Z|h e 4
ey e ———— ey e

1 b4 2

2 2 4

3 3 6
4 4 8 1
b b} 1o 1
6 6} I o b
2} 7 1 2 1
8 8L 1 4 a
9 9 1 6 2
1o 10 3 8, 2
29 T 8 3 4 s
30 2 6 5 o 7
40 3 4 6 8 10
So 4 2 8 4 12
€o § o 10 o 15
70 5 30 11 8 17
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'GEOMETRY.

\ Eometry, in Latin Geométria, from

. Y the Greek rewusrele, ex ¥e foa @ i,
Terra, & wsrsto, 1. Metior. A Meafuring
of the Earthand Figures ; and as Num-
ber and Multitude is the Subje& of A-
rithmetick, fo is Magnitude and Great-
nefs the Subje@t of this Science, which
Philp the Few calls the Principle and
Mother of all the Arts, and hath this Ex-
cellency above the relt, that whereas
thereare manyfold Contentions among
the Profeflors of all other Arts, the
Mafters of this Science generally agree
in their Problems ; neither is thereany
reat matter of Debate among them,
%ut only as to Points, Lines, and Su-
perficies, whether they be divifible or
no
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no. 'To this Science belongs the mak®
ing of all Mechanick Engines and In-
ftruments appertaining to the Mechanick
Arts, all Engines of War, and Archite-
&ure, alfo Painting, Agriculture, Men-
furation of Land, Timber, Stone, .
and all Smiths and Carpenters work ;
alfo Souldiers and Commanders {hould
beskilled herein, fincethey cannot with-
out fome privy Rulesand theknowledge
of fome principles in Geometry Fortify,
order their Battaliz in Square, Triangle,
Crofs, Crefcentwife and many other
Forms, Jovius fheweth, nor level or
plant Ordnance, Undermine, raife Bul-
warks, Rampires, Cafamates, Rave-
lines with many other means of offence
and defence by Fortification, &, Like-
wife all Mufical Inftruments, Clocks
and Raritiesdone by Hydraulick Art,¢c,
borrow their experience from this Sci-
ence for many admirable performances
in this' Art fec my Book called The Gex-
tlemans Treafury. T
. ‘There are three kinds of Principles
whereon the Demonftrations (which in
this Science are always ufed thereby to.
explain their Theorems and Propofiti-.
ons) of all Geometricil Conclufions:de-
: pend
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nd, wviz. Definitions, Petitions and

axims, of the firlt it being of great
ufe and neceflity in the attaining to the
Knowledge of this Art I fhall treat
fomewhat of, Referring you for the reft
to Euclid his Elements tranflated into
Englifb, as alfo Cook’s principles of Geo-
metry, Blundeville’s Exercifes and many
other of the Mathematicians Books. In
Latin you may have the Learned Je-
Auit Clavius, Melancthon, Frifius, Valtari-
us his Geometry Military : Albert Durer
hath writ hereof in High-Dutch,and For-
¢adelle in French with many others.

Definitions in Geometry.

. A Point in Latine Panéfus is a thing
fuppofed to be indivifible having
neither length, breadth or depth, A
as the Point A. -
A Line in Latine Linea, isa

fuppofed length having neither A—B
breadth nor thicknefs, as the

Line A——B. which is called a right

Line. )

T A
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A Crooked Lme goeth bowiag ,
and is either a u;_hole Cir-
cle,(whichLine is fometimes
cal,lgd the Periphery of a Om
Circle) orisonly a part or - N~
portionof a Circle, orelle
- goeth Serpentinewinding in @
and out as a Serpent, and
this Line iscalled Linea Tor-

.txofa: Orelfe is a Line which winds
about inwards like the Shell of 2 Sgail,
called ip Latine Linea Spiralis, asthe Fi-
gures do {hew.

Superficies,or Upperface,is that which
only hathlengthand breadth
without depth, and is two- /A 7
fOld, Plain and Crooked. Convex,
A Plain Superficies is that
which lyeth ftrait betwixe | foncae
his Lines (for the bounds of )
Superficies are Lines) as the Figure A.
and a Crooked! Superfictes is that
which goeth Arched or Bowiag, and
lyes not firait betwixe his Lines, as the
Figure B. And this Arched Superficies
is confidered £ wofold for the upper part

is faid to be Convex, the inner part
Concave-

A
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A Plain Angleis when 2 Lires being
dfawn upon a plain Superficies not di-
retly one againft another, but fo as by
méeting oneanother ina point they make
an Anglein the manner as you feein
thie Figure C. Of plain An-
f‘;‘fes fome are called right (
_ine Angles, fome crooked '
Line Anglesand fome thixt; /A E) [A
the reafon wlrercof may be \/ _
feen inthe FiguresD. E.F. ™K Z
A Blunt Angle,called alfo an
obtufe Angle, 1s that which g7/
is greater than arightAngle,
asthe Angle G, and a Sharp -
or Acute Angleis leffer than
a right Anglesasthe Figure
H. %h’eWet 1. Spherical or
Round Angles conlift of two
Circular Lines drawn upon
a Spherical Superficies, which crofs one
another in forme po.nteither Right or
Oblique; if rightithey makeright Angles,
as the Figure I. {hewethy; if Oblique
they make fharp and obtufe Angles as
the Figure K. may partly {hew, but
fuch Apnglcs canpot be fo well defcrib-
ed in-Plain asupon the Surface of fome
Spherlcal Body. '

T2 ‘A

275
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A Term in Latine Terminas, is the
. bound or limit of any thing, as Points
are the bounds of Lines, and Lines the
bounds of Superficies, and Superficies
the bounds of a Body, which is that
which hath (imaginatively , but not
materially) both length, breadth and
depth, and if fuch Body have many
Faccs or Sides, then it is
bounded with many Super-
ficies as the Figure L.(which
is a Cube like a Dye) doth @
fhew ; butif fuch Body be o
round as a Globe, Bowl, ¢&¢. %

then is it bounded or cover-
ed with but one Superfi-
cies as thf Figure 1}/[
A Circle is a plain Figure
witha Circular Line Whic%]u bounded
is called a Circumference,the
middle point whereof is cal- @
ledthe Center, and a right
Line pafling thro’ the Cen-
ter is called the Diameter.
A Semi-circle is a Fi-
ure contained within the
iameter and halfthe Cir-
- cumference of a Circle, as
the Figure N.

Diameter

Four
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Four Square Figuresare bounded with
4 right Lines as the Fi-
gure O. Anotheris called
a Parallelogram or Long [&

Square as the Figure P. 57
AnotherRomboidesas the /<R

Pigure Q. Another fort NS/ @
isbounded withmoreright
Lines than four as the Fi-
gure R. All other fortsare called Tra-
Fezia as S. and the like, except one cal-
ed Rombus, in Heraldry named a Lo-
zenge and fhaped likea Diamond as the .
Pigure T. -
Triangles or three Corner’d Figures
areof fix kinds, 1 Ifopleurus having 3
equal fidesand 3 equal Angles as V. 2
Tfofceles having two equal

fides and Anglesas U. 3.
Scalenos having no fide e- &\}/A
Sy x!

qual one to another as W.

4 Orthogonius having one

right Angle asX. 5 Ampli- PaaN
gonius having one Blunt 4
Angleas Y. 6 Oxygonius EEAN
having three fharp Angles, but not equal
fides as Z.

T3 ‘ Parz=
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Parallels are two Lines equally difta ne
which being drawn forth ~ ’
i finitely , would never ——/———
mcet or touch one another
in any pa[u‘t. As mrily be
feen by the Examples in N
the Margentof Right Line S
Paralells, Circular Para-
lells, and Serpentine Parallels.

Paralells of Latitude fee hereafter in
Aftronomical Definitions.

And now tho I mean not to run o’re
all the common Elements in Geometry
of which you may find enough in Eg-
clid and others, yet for the {gtisfa&ipn

of the more Ingcnious difpofed in this
Art 1 willhere mnfert fome '

Curious Problems in Geometry.

How with one andthe [ame Compaffes, and
at one and the fame Extent or QOpening,
to deferibe many Cireles C oncentrical, that
15 greater or leffer than one another.

Tho many may admire how this Pro-
pofition is to be refolved, and may feem
Impoffible, yet the Induftry of an In-
genicus Geometrician makes it poffibe
and ¢hat moft fagil, fupdry ways. For

1y
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in the firft place if youmake aCircle vpon
a fine Plain, and upon the Center of that
Circle a fmall Peg of Wood be placed,
to be raifed upand put down at pleafure
by help of a {mall hole made in the
Center, then with the fame opening of
the Compaffes you may defcribe Circles
Concentrical for the higher the Center

is lifted up, the lefler the Circle will be

Secondly, the Compafs being at that ex-
tent upon a gibbous Body , a Circle

may be Defcribed which will be lefs

than the former upon a Plain and more

Artificially upona Globe or round Bowl:

And this again is obvious wpon a round
liyramid placing the Compafles upon the

Top of it which will be far lefs than any

of the former and this is Demonftrated

by the T wentieth Propofition of the firft

of Euclid.

To make or defcribe an Qual Form, or
~ that whick near refembles unto it, at
one turning with a pair of Common Com-

paffes.

There are many ways in Geometrie
cal Prafltices to make an Oval FKigure,
or one near unto it, by ffeveral Ceaters,
but that it may be dene prompsly upon

T 4 ons
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one Center only, appears when one de-
(cribeth Circles with the points ofa com-
mon Compafs fomewhat deep upon a
Skin ftretched forth hard: which con-
trating it felf in fomeparts of the Skin
maketl an Oval form. But it will more
evidently appear upon a2 Columnor Cy-
linder : if Paper be placed upon it, and
then with a pair of Compaffes defcribe
as it were a Circle upon it, which Pa-
per afterwards being extended will not
be Circular but Ovalwife. But Henry
Van Esten’s Mathematical Recreations

~ tells of a pair of Compaffes having one
foot lower than the other, and made to
go with a Spring betwixt his Legs, by
which guiding a Thread an Qval may be
defcribed upona plain.

To make o Triangle that Jball bave three
Right Angles.

%+ Open the Compaflcs at pleafure and
upon A. deferibe an Ark
B C, then at the fame o-
pening place one of the
feet in B and defcribe the
Atk A C. Laftly place
one of the feet of the Com-
pafles in C and defcribe

C

the
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the Ark A B fo {hall you haye the Sphe~
rical Aiquilateral Trianglg B C right

Angledat A jat B and at € #hatis each
Angle comprehends go-

. 281

égrees which -

can never be inany plaig Triangle. . G

How to draw a Parallel Spherical’ e with
great eafe.

Firft draw an obfcure Line G F in the
middle of it make two
Points A B(which ferve
for Centers) then place
- one foot of the Compafs
inB, and extend the o-
ther foot toA,and defcribe
a Semi-circle, then place
- one foot of the Compafles
in A and extend the other
toot to the end of the Semicircle already

drawn, and defcribeanother Semicircle;’

Then place the Compaffesin B and ex-
tend the other foot to the end of the Cir-
cular Line drawn, and defcribe thereto
another Semi-circle and fo ad infinitam,
which being neatly done that there be
_ no Right Line feen nor-where the Com-
pafles were placed, will feem very ftrange
how it could poffibly be drawn \}fltg
o uc
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fuch exainefs, to thofe who ét’e.lgao-
rant of the way whoreby it is doae.

How to deforibe a Cirele the [bsld tasch
three Points placed howforver upon a
Plain, if they be not ina Right Line.

Suppofe the three
?oints ABC,putoae
oot of the Compafs
upon A, and defcribe
an Arch of a Circle at
pleafure, and placed at
B crofs that Archin the
twa points E and F, and placed inC
crofs the Arch in Gand H, thea laya
Ruler upon G H, and dvaw 3 Line,and
place a Ruler upan EandF, cut the o-
ther Line in K, fo K is the Center of
the Circumferenceof a Circle which will
pafs by the faid three points A B C. Or
1t may be inverted,having aCircle drawn
to find the Centreof that Cirele; make
three points in the Circumference, and
then ufe the fame way, fo {hall you have
the Center.

- How
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How to change aC ircle into an exqif fquare
form.

Make a Circle, asthe Cijrcl
E, of which A is the Gene ARCD
ter, then cut it into four '
Quarters,and difpofe them
fo, that A at the Center
of the Circle may always
be at the Angle of the
{quare and fo the fqur
Quarters of the Circle be-
ing placed fo, it will make
a perfe@ fquare, whofe
fide A isequal to the Dia-
meter BD. Here is to be noted that
the {quare is greater than the vacuity in
the Middle, viz. M. '

And now I fhall proceed to tha:more
neceflary and beneficial part of this Sci-
ence, inferting ‘a Coﬁe&ion of the
moft pra&ical and ufeful Propofitians
Tcan find both of advantage and pleafure,
And firft of

The
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The Nienfuration of Land,

A Pole orPerchis 16 Foot and a half,
and four Poles in Breadth and fourty in
Length make an Acre, {o thatan Acre is
160 Poles.

Squares,

To Meafure a Square piece of Land
Multiply one of the fides by the other
fide joyning to it, and Divide the Sum
by 160. Asfor Example, A piece of Land
being 40 Poles one way, and 20 Poles
another way, thefe Multiplyed make
8ooPoles, which divided by 160 fhews
five Acres for the Contents, orelfe as
160 to the one fide 40Poles, fo the other
fide 20 Poles to the Content in Acres,
5 Acres.

Triarzgle:.

Meafure the longeft fide of the Trian.
gle, and the Perpendicular from the An-
gle oppofed to that long fide, and then
Multiply the half of the one by the
whole of other and divide by 160, as

Let
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Let the l\fjld? btl:-ég,b the Perpendicular
40, 6oMultiplyed by 20, or 40 by 30
makes 1200, which divided byy16o
yield 7 Acres and an half for the Con-
tents.

T'rapezis or Double Triangle.

Multiply both the Perpendiculars by
half the Diagonal Line which is the
Common Bafe of both the Trianglesand
Divide by 160. As let_the Diagonal
‘Line be 40, one of the Perpendiculars
15 the other 8, thefe two. added toge-
gether make 23, which Multiplyed by
half the Diagonal Line 20 makes j460,
which divided by 160 makes 2 Acres,
. 3 Roods 20 Poles. Or elfe,

As 320 to the Sum of the two Perpen-
diculars 23, fo the length of the Diago-
nal Line 40 to the Content.

Circles.

** Multiply half the Diameter by half
the Circumference and Divide the Pro-
du@ by 160. So the Diameter of the
Circle being 140 Poles, andthe Circum-
ference 440 Foles, the half of thefe two

being

285
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being 210, and 4o tultiplyed togethetr
produce 14400 Poles, which divided by
160, yield 96 Acres and a Quarter.

Owvalls.

Let the Oval be 30 Poles one way
and 40 Poles the other, what is the
Content? Multiply the length 40 by the
breadth 30 it rhakes 1200, which Divide
by 263 1%, it yields § Acres,3 Roods,23

Irregular Figures. |

If the Figure which you are tomea:
fure confifts of manty unequal Sides and
Angles,yournuft firft reduce the fameFi-
gureinto feveral Triangles, by Drawing
of Diagonal Lines trom Angle to Angle,
and then by letting Perpendicutars fall
from the Angles oppofite to thofe Diago-
nal Lines you may Meafure them as fo
many particular Triangles : the Contents
ofall whichbeingadded together, will
be the Content of the whole Figure.
And inthe iedmin&sof the Frregular Fis
gures into Triasgles this Note will be
worth obferving. 'The Number of Fri-
anglesinto which any Irregular Plat or

Figure
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Figure mag be reduced will be lels by
two than the Number of the fides of the
Irregular Figure.

The Mesfuration of Timber.

Syware.

_"Theufual way isto have a Line upoa
their Ruler to fhew how many Inches
inake a foot for any Iquare. But it is
as good 2 way or better (efpecially if
ou caft it up withyour Pen) to know
qu much one Foot length of any {quare
will yield in glmportion to. a Foot of
Timger. which & ,to contam 1928
Cubick Inches, which you may de by
‘this Rule, S
~ Ifthe{quare of 12 Inches whichis 144
for every foot length yield one Foot of
Timber of parts —ss—————1, 00d
What fhall a.niosher {quare, as the
{quare of .6, whichis s — —36
- The Anfwer will bea—au——o, 250
. Now Multiply this by the Number
of Feet in length, and it yields the Con-
tent of the piece of Timber in Feet
and pacts. As if_chis piece of Tamb%

187
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6 Inches fquare were 10 Foot long,
it would contain 2 Foot 500 paces or
an half, |

Round,

Becaufe there is fo much abufe in the
Meafuring of Round Timber, obferve
this more plain and ready way for
Meafuring thereof which isthus. Take
the Compafs thereof with a String,
and then - meafuring the String by your
Ruler, fee how many Inches the Tree
is in Compafs, and then find thofe Inches
in the following Table, and there you
fhall fee how many Inches and parts
of that Tree will make a Foot of Tim-
ber which take out with your Compaffes
and turn them over from one end to
the other of the Tree, and the feveral
fpaces will fhew how many Feet of
Timber is in that Tree, thus,

Let the Compals of a Tree be fixty
Inoches you fhall find in the following
Table againft fixty Inches Compafs,
that fix Inches 3 parts of an Inch di-
vided into one hundred parts make a
foot of Timber ; fo that if the piece of
Timber be twelve foot long, there is
wvery near twenty four foot of Timber

' in
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in it, for twelve foot and one Inch is
fomewhat more than twenty four foot.

If the Tree exceed the Compafsof one
hundred Inches (which is the greateft
Number in the Table) then take half
the Compafs and find the Number in the -
Table belonging thercunto, and divide
it by 5 that is take a Quarter of that
Number, and fo many Inches and parts
will make a foot of Timber of a Tree
‘of that Compafs. ,
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A Table for Meafuring Rourid Timber.
Compals| 1ach, Par. | Compafs | Inch Par.| Compafs| InchPar.
10|217 1§ 41 |12 92 71\ 4 A1
11179 46 42|12 31| 7214 =20
12| 150 8o 43 |11 74 7314 o8
13) 128 49 44|11 31 7413 97
14{110 79 45 |10 72 7513 86
15| 94 131 46 |10 26 76 |3 76
16| 84 82 47 9 83 7713 66
17| 75 14 48} 9 42 7813 $7
. 18} 67 o2| & 49| 9 o4 & 79|3 48
¢ 19| 60 15|28 so| 8 69|5 8o(|3 39
S 20| 54 29 S os1| 8 3515 8i|3 31
= 21| 49 2318 $2| 8 o3 = 8a}3 23
S22 44 86| v $§3; 7 73|y 833 1§
P8 23] 40 90\ (5 54| 7 42| 0 8413 o8
= 24| 37 691, 55| 7 18|, 85]3 or
o 25| 34 74|8 56! 6 9218 86]2 94
= 26| 32 12| 97! 6 68|45 87|2 87
AR sslg sl 282 8o
= 28] 27 70| B 59! 24| & 89)2 7
B 29) 25 82| 8 60, 6 o3| 8§ 93 a2 63
S 30| 24 13|V 61| 5 8410 g1}a 62
-g 311 22 6o 3 62 s 63 _g 92 ]2 51
& 32| 2t arfb 63] 5 47{EH 9312 s1
: 33| 19 92 6g4) 5 30 94|z 46
34| 18 78 65| 5 14 95|32 41
35| 17 74 66| 4 98 9612 36
36| 16 76 67| 4 84 972 31
37| 15 86 68| 4 70 o812 26
38| 15 o4 69| 4 $6 9912 33
39| 14 38 70| 4 43 100°2 17
401 13 $§7] )
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) of zm] form if jlmttzmd egtzlal.. ‘

, Caft up the Sﬁerﬁéig} Content at the
end theréof and find how many Inches it

291

contains by .the Geometrical Propofitions

before for the finding out the ‘Content
of the Ttiangle, *Long Square, -Many.
Square, Round Circle, and' then fay;
as 144 the Inches of the SuperficialCon-
tent of the end or fide of .a Cubique foot
toa Cubick foot containing rooo parts,
fo the Superficial Content of -the end
of any piece of Timber let it be. 100,
- 200, 300, Inches, to the.folid Content
of one foot length thereof.

szermg Tiﬁéer Co;zqs: or Pjr;ﬁid;.

»* Many times Timber i$ lefs atone end
than 'the other and moft Trees or Round
Timber is fo. 'Now.the common way:
to méafure fuch a piece of Timber is to.
Meafure it by the Square ‘or Compafs
taken in the middle . thereof, but that
gives the (mantit}'i"a' good, deal “too lit<
tle, and the more Tapering it is fo much
the worfe. - ‘

y

Uz Thefe
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Thefe pieces of Tapering Timber are
either parts of Cones or Pyramids,now
the way to meafure a whole Cone or
Pyramid is to Multiply the Superficial
Content of the Bafe by a third part
of the length. And the beft and plain-
eft way to meafure thefe Seftions will
be firft to find the length of the Pyramid
or Cone, and fo to hnd the Ceontent
thereof, then by the Superficial Content
at the lefler end, and the length which
belongs to that part, find the Content
thereof as if it werea Cone or Pyramid
it felf. Laftly Subftralt the Content of
this leffer top-part from the Content of
the whole, the Remainder muft needs
be the Content of the bigger bottom
part which youwere to Meafure,

Now to find the length of the top
part of the Cone or Pyramid which is
cut off, Meafure the Sides or Diameters
of the 2 ends, and obferve how much
they differ from each other in Breadth.
Then, as the difference of the breadth
of the two ends, To the lengthbetween
them: So the breadth of the Greater
end to the whole length of the Cone
or Pyramid.

Or
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Or ifthis may feem difficult and tedi-
- ous, youmay part your piece of Timber
into feveral parts 10 or 5 foot long, and
fo meafure each part according to his
Square or Compafs in the middle, and
then add them all together. This will
come very near, and you will find much
difference between this, and meafur-
ing the whole piece at once by the
middle.

The Menfuration of Superficies,
As Boards, Glafs, Pavements,

May be Effefted Arithmetically or
Inftrumentally, but the Arithmetical
. being! moft certain, I fhall only make
ufe of that as beft, and in order there-

unto firft thew how crofs Multiplicati-
“on, or Multiplication of Feetand Inches
by Feet and Inches is to be performed ;
which is thus.

" 393
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¢ If it be reguired to Maul-

tiply 9 Foot 3. Inches by 7- .
ifo%:y 69 Inc':he\'s,3 fee d’pwqythz: ? ><3
‘Numbers to be Multiplyed h
‘one under ‘another with a >+
crofs between them, as‘you
fee in the ‘Margent ;- and 4 2h
drawinga Line under them =
begin your Multiplication in 9 4
this manner. Firft Multi- = 3
ply Feet by Feet, faying 7 times 9is 63
%eet, fer 63 under the Line in the place
of Feet. Secondly Multiply as the Crofs
dire&ts you, faying, 9 times 6 is 54 In-
ches which is 4 Fectand 6 Inches, fet the
the 4 Feet under Feet, and the fix Inches
under Inches. Thirdly Multiply crofs
again, faying 7 times 3 18 21 Inches, ‘that
is 1 Foot ¢ Inches, -fet the one Foot uf-
der Feet, and the g Inches under Inches.
Fourthly,” Multiply -Inches . by Inches,
faying 3 times 6 is 18, that is i3 of an .
Inch, which is' 1 Inch‘and a3 or:i,
which feg under Inches, Laftly draw a
Line and add all together; and youdball
find the Sum to be 69 Feet 4 *
}DCI:ICS. ) BT | E

T BUt
*:_;
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But before any of thefe can beMeafur-
cd it will be likewife neceflary to know
how to  meafure any plamn fuper-
ficial Figure, as a {quare, long fquare,
Triangle, Circle parts of a Circle, ¢.

The Square.

Let therebe a fquare -
Flooror Pavement the 42 /6
fides whereof are each v
of them 42 Feet and 6 v 6
Inches, and it isrequi- —42
red to know how ma- o4
ny {quareor fuperficial 168
feet is contained therein 1764
Multiply 42 Feet 6 21
Inches(asyoufeeinthe 2t 3
Margent) and the Pro- 1806 3
du&t will be 1806 Peet
and 3 Inches or 1 Quarter of a Foot,and
fo many Superficial Feet doth that Floor
or Pavement contain.

- The Parallelsgram or Long Square.

In a Pavement whofe length-is 72
Feetand breadth 12, how many PFeet
1s contained therein, Multiply 72 Feet
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by 12,it will be 864,and fo many are the
fuperficial Feet. ‘

Triangle.

All right Lined Triangles (of what
“kind foever) may be meafured thus.
Multiply half the length of the Bafe by
the length of the Perpendicular. Or
half the length of the Perpendicular
Multiplyed by the whole length of the
Rafe, the Product of either fhall give the
Superficial Content of the Triangle.

A Trapezia,

Qr Figure whofe Angles
are not right nor fides e-
qual, as the. Figure in the
Margent. Draw a Diago- 46.
nal Line from A toDjand
from the Angles B C draw
Perpendicular Lines tothe !
Diagonal Line A D.Then 49
Me.fure theDiagonalLine 46

AD, and here fuppofe it 506
to be 46 Foor 6 Inches, 5 6
and oneofthe Perpendicu- 3 10

lars g Foot 10 Inches,and 0
theother 12 Foot 4 Inches, 515 45
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thefe twoadded tegether make 22 Fooe
2 Inches,the half whereof is ¥r Foor ¢
Inch,which being Multiplyed by 46 Foot
6 Inches, the length of “the Diagonal
Line A D,the Produét will be 51 5 Foot 4
Inchesand 1% of an Inch for the Content
of the Figure AB.C D, '

297

Circle.

The Diameter of every Circle hath
fuch Proportion to the Circumference of
the fame Circle as 7 hathto 22, from
whence may be performed the following
neceflary and ufeful Conclufions. -

1. The Diameter ofa Circle being given
to find the Circumference. Let the Di-
ameter of the given Circle be 14, Multir
tiply the Diameter 14 by 22, the Pro-
dult will be 308, which divided by 7,
the Quotient is 44, and fo much is the
Circumference of that Circle whofe Dia-
meter is 14.

2. The Circumference of a Circle gi-
ven, to find the Diameter.

Let the Circumference of a Circle be
44, Multiply 44 by 7, the Product wil}
be 308 which Divide by 22 and the
Quotient willbe 14, and’ fo much will

th-
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the Diameter of a Circle be whofe Cir-
cumferenceis 44.

. The’ Diameter of a Circle bein
given, to find the Area or Superficia
Content of that Circle. o

Let the Diameter of the given Circle
be 14, Multiply 14 by 14, the Produ&t
will be 196, this 196 Multiplyed by sx
produceth 2156 and this Number di-
vided by 14 giveth in the Quotient
154 for the Area or Superficial Content

of the Circle.

A Semicircle. |

Multiply half the Diameter whichis
7 by a quarter of the Circle.

A Quadrant.

Or quarter of a Circle. Multiply
half the Diameter which is 7 by the
eighth part of the Circle. .

The Menfuration of Solids.

As Plain or Superficial Meafure con-
fifteth. of two Dimenfions , namely
Length and Breadth, fo:folid meafure
: confifts
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confifts of three Dimenfions, viz.Length,
Breadthand Thicknefsi -+ -

, A Cube

Is a folid Body confift- -
ing of 6 fquare Plains Fee. Inches.
whofe fides and ‘Angles 2~ /9
are all equal as a Dye.Sup- :
pofe a piece of Stone or g
Timber to be in fucha
Yorm, that every fide Pl

oD

thereof were two foot pA
g Inches long, how many 6

folid Feet of Stone or Tim- i
ber is there in fuchaCube. 7 6
¥irft Multiply 2 Foot 9
Inches the fide in it felf (which is 2 Feeg
g Inches) by 2 Foot ¢ Inches and the
Produé& will be 7 Foot 6 Inchesand 2
of 4n Inch, and is the Area or Superfi-
cial Content of one of the Flat fides.
; And thisProdu Multiply- 7 61
ed again by the fide2 Foot 9 2 9
Inches producethy 20 Foot 9 14
* Inches & ofan Inch; and fo g
5

much folid Stone or Timber
is contained in that Cubical

-
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A Parallelopipedon or long Cabe., |

If there be a len%efquared
piece of Stone or Timber (or o-
ther folid matter) whofe length
is 142 Inches, its breadth (3
Inches and depth y3 Inches,
how many folid Feet is contain-
ed therein?
- Firft Multiply the breadth
18 by the depth 13,the Produ&t
is 234 for the Superficial Inches
at the end of the piece. -
Secondly, Multiply this 234
by 142 the length of the piece

'18

13

i
8

234

142
46
936

4

:

~andthe Produét will be 33228 Inches

for the folid Content.
Thirdly Divide 33228 by
1728, the Quotient will be

(3
1g9folid Feetand 396 Inches 64 (9
remaining, which is one #3596

quarter of a2 foot wantin

2604 (6

36 Inches. Andfomuchis 37235 '

the folid Content of that 172

piece. .
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A Prifmor long Triangle. |

Ifthe Bafe of the Triungle -
atthie end of the piece be 32 21
Inches, the Perpendicular 21 16
Iriches, and the length 108 ~ug
Inches,and let the folid Conterit
thereof be required. i

Firft Multiply 16 the haffof 338

the Bafe by 21the Perpendiciilar -_%!
~and the Produft will be 336 ;9 8

for the Area of the Triangle. %—66
Secondly, Multiply ';gg6 by 36288
108 the length ofthe piece and
the Produ& will be 36288 for the folid
Inches in the whole piece.
Thirdly Livide 36288by 27
1728 the Quotient will be 228z
21 and nothing remaining 36388 (21
fo that there isjuft 21 Feet Jx7288
inthis folid piece. 172

W

Irregular Solids.

Prepare a hollow Cube into which
put your Irregular Body which bein
placed thetein,  pour therein Water till
it no more than cover the Cube, then
make a Markjn the infide of the Cube

where .
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where the Superficies of the Water
toucheth, this done take out the Irregu-
far Body, ' and mark again dire@tly under
the former where the brim of the Wa-
ter now toucheth, for the diftance of
thefe two marks multiplyed by the fquare
df the Cubes fide produceth the Craffi-
tude of that Irregular Body. .
. And now referring tothe Authors at
large for the Menfuration of other Fi-
gures Superficial and Solid, I fhall for
the greater eafe in Meafuring add fome
?fables of Board and Timber Meafure
eady Calculated.
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A Table fthewing the length of a Foot
Square in Board, Glafs, Pavement,
éc. N -
1nches. 1 Fect.Inch.Pacts. | Inches, : Feet.Inch, Par,

4 .
1112 0 o© 19l 0 7 6
2] 6 o o 201 0 7 2
R : 3 4. o 0} k’: :21 0-6 8

S 4/ 3 o olp 22010 6 S

- 512 4-8] & 2310 6 2

B 612 o0olTB 220 6 o

§ v 8 .6 g 25/ 0o 5 8

e 8|1 6 o] o 26 o 5 3

S 9|1 408 29l0 5 3

B 10/ 1 2 41% 28|05 1

S 11 1pg 29 o § o

B 1211 o '_'0“'%’ 30l o4 8

'E-; 13| 0- 11 gf & 31| 0 4 1

© 1410 10 3175, 32/ 0 4 g

F1gio 9 65 3300 4 4

H “16) O - 9 ‘, " 34 0‘4_ 2
1710 8 5 35| © 4 1
18] o 8 .0 36l o 4 o
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And nowT {hall fet down fome Rules

'y
The Menfuration of Artificers Work.
Carpenters for the moft part Meafure
their Work by the {quare which is 10
Foot every way, and 100 in all, they
agreefofor their Flooring, Partitioniny
Raftering, and have {everal prices for ¢«
very fort of Work. For Stair Cafes
they either agree by the whole, or by
the Step, for their Windows they agree
for fo much4 Light.
Bricklayers for the moft part agreeand
- meafure by the Rod,which s fixteen Foot
and a half {quare every way, and 272
Foot i all. They generally, that isto fa
many of them demand about 7/ a Rod,
and to find all Materials, or fourty Shil-
lingsa Rod and the Builder to find them.
Note, they reduce all their work to one
‘Brickand a half, and fo meafure the fame,
and 4500 Bricks will make a Rod of
Brickwork.
__Tfa' Wall be 192 Foot long and 12
Foot high, Multiply 192 the length by
12 the heiglith, the Produ@ will be

505

2204, which divided by 272 (the Num. .

ber of fquare Feet upon the cuperficies
‘of a’ Rod) thie Produ% in the Quoricnt
is'8 Rod and 26 Foot. Bur becaufe

o X there
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there isa difference,all Brickworks being
not of equal thicknefs, the Standard for
Brickwork being the thicknefs of one
Brick and half; if the Wall be thicker or
not fothick, it may be reduced to that
Standard by this General Rule, Mulziply
the Number of Superficial Feet contained
in theWall by theNumber of half Bricks,
which that Wall is in Thicknefs. One
third part of that Produét fhall be the
Contentof the Brickwork reduced to the
Standard of one Brick and half.

For Tyling they commonly meafure
it by the {quareof 10 Foot as the Carpen-
ters do, fo thatina Roof, the Carpen-
ters work in meafure will be very lit
tle, but the Bricklayers will be moft ;
befides, the Bricklayers fometimes will
defire to have running meafure for Hyps
and Valleys, which in fome cafes may
beallowed, butin moft not. They de-
mand very largely for this fort of Work,
fome demanding 40 Shillings -a fquare,
and a fquare of Tyling takes up about
700 Tyles, which arefold at about five
and twenty Shillings a Thoufand. For
Chimney work ang other work of thefe
Artificers I refer to Authors atlarge.

Plaifterers Work is principally oftwo
kinds, namely, 1. Work Lathclgll 9{;:(1

aifte-
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Plaiftered which they call Cieling. 2.
Work rendered whichis of two kinds,
iz, either upon Brickwork, or in Par-
titioning between the Quarters. All
which they meafure by the Yard fquare,
or the fquareof 3 Foot, which is g Foot,
Every hundred of Laths (which cofts
about 20 pence) will cover 6 Yards of
Cieling or Pliftering.  For Lathing
and Plaiftering againft Cielings and
Partitions they ask about ten pence a
Yard, and for Partition Walls one
Shilling. , '

If a Cieling be 58 Foot gInches long,
and 23 Foot 7 Inches broad, how man
Yards is contained therein ? Multiply
58 Foot 9 Inches by 23 Foot 7 Inches,
the Produét will be 1385 Foot 6 + Inches:
the 6 Inches and ; rejet,and divide 1385
by 9, the Quotient 1s 153 Yards, and 8
remaining, which is 8 Foot, {o that that
Cieling contains 143 Yards 8 Foot, or
or 154 Yards wanting 1 Foot.

If a Partition or Partitions between
‘Rooms be 132 Foo: about and 12 Foot
high, how many Yards is contiined
therein? Multiply 132 by 12 the Pro-
duct is 1584 which divided by 9 giveth
in the Quotient 176, and {o many Yards
is contained in that Partitioning,  Note,

X 2 . A
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1. If there be any Doors or Windows
in your Partitioning, you muft make
Dedution for them. 2. When you
meafure rendering upon Brickwork,
you muft account of all you meafure,
without Deduting ; but when you
meafure rendring between quarters, you
may dedu&t one fifth parc tor the quar-
ters, braces and entertoifes.

Whiting and Colouring are meafured

~as Cieling and Partitioning are.

Joyners Meafureall their Workby the
Yard or Square of 3 Foot, which is 9
Foot, as the Plaifterersdo, but in taking
of their Dimenfions they differ; for Joyn-
ers fay, We ought to be paid where our
Plain goes, wherefore in taking of the
heighth ofany Room, where 1s a Cor-
nice above, and fwelling Pannels and
Mouldings downwards, you muft with
a Line girt over every Member of the
Cornice, and {fwellings of the Mouldings
which in lufty work will make the Room
much higher thanit is. For Meafurin
about the Room, fome Joyners are fo

~ unreafonable that they defirea Girt that

way alfo; but that makes an unreafona-

ble Augmentation which ought not to

be. InWindow Shuts, Cupboard dooxg
an



Geometry. 309

and fuch things as are wrought on both
fides, they account to be paid for work
and half work, for indeed the work
is half more though the ftuff be the
fame.

Ifa Room of Wainfcot being girt,
do containin heighth 14 Foot 7 Inches
and be in Compafs about 286 Foot, how
many yards doth that Room contain ?
Multiply 286 by 15 Foot 7 Inches, the
Produ@ will be 4456 Foot 8 Inches,
which divided by 9 (the 8 Inches omit-
ted) and the Quotient will be 495 Yards
and 1 Foot, and fo many Yardsis con:
tained in that Room. '

Let the Window Shutters about a
Room (all of them together) be 78 Foot
4 Inches, and letthe height of them be
6 Foot 6 Inches, how many yardsis
contained in thefe Shutters at work and
half? Multiply 78 Foot 4 Inches by 6
Foot 6 Inches, the Produ&t will be g0q
Foot 2 Inches, the half whereof is 254
Foot 7 Inches, which added together
make 763 Foot 9 Inches, or 764, Foot
which being divided by 9 the Quotient
will be 84 Yards and 8 Foot. And
fo many Yards are containzd in thofe
Shutters, counting workand half work,

X 3 Note
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Note that you Dedué&t for all Wins
dow lights, and meafure the Window
Boards, Cheeks and Sphetaes by thema
felves. ,

Painters take the Dimenfions of their
work the fame way as the Joyners by
girting of the Moldings, and the Di-
menfions being: taken, the cafting up and
reducing Feet into Yards is the fame with
Plaiftering or Joynery, but the Painter
never accounts work and half, butonce,
twice, or thrice done over,

Glaziers Meafure by the Foot {quare,
fo that th: length and breadth being Mul-
tiplyed together produceth the Content
ofany pain of Glafs. When Windows
have halfrounds at the top, they mea-
fure them at the full height as if they
were Square, ©val or Round Windows
they meafure at the full Lengths and
Breadths of their Diameters. Crooked
Windows in Stone Work are all mea-
fured by their full fquares, there
being more trouble and more waft of
Glafs. ‘

If a Pane of Glafs be Foot 49 Inches
long, and 3 Foot 2 Inches broad, to
know how many Foot iscontained there-
in, Multiply 4 Foot 9 Inches by 3 Foot

2
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2 Inches, the Produ&t will be 15 Foot
and half an Inch, and fo many Feet are
contained therein.

Mafons Meafure their work by the
Foot either Superficial or Solid, where-
fore the Rules delivered in the Menfu-
ration of Superficials and Solids before,
will perform any thing required in Ma-
fonry.

Smiths, Plummers and Carvers. work
. being at fo much aPound or fo much
a piece, their pricesalter as times change
and occafions differ. And here 1t
may not beamifs to fet down the

" Proportion of Metals,

A Cube or Bullet of a certain bignefs
of Metals or other heavy Bodies weigh
thus.

A Cubical Pounds.]A Cubical
Foot of Foot of Pounds..
Gold 1368|Marble 252
Silver 744irifb Slate 156
v%czd 828(Salt 1175‘
opper 648|Hon 1043
- Quickfilver 977% wuey 68}
. Iron ‘ §76/0y1 66
Tin §325Wine 7c%
Earth 953|Water 72
Sand 132|Air weighs of'an Ounce ¥
Stone 1403ricks 130

X 4 Ngvi-
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Navigation

Having a great dependance upon Ge-
ometry as well as Aitronomy, and be-
ing a Mathematical Art, although pro-
felfed by rude and unskilful Men, yet
moft perfect and Ingenious Seamen have
good skill in the Liberal Arts, and there-
fore fhall we fpeak fomewhat thereof
here 2nd then proceed to the Gaugingof
Shipsand Vetlels. -

Navigation is commonly diftinguifh-
ed into threg forts, Plain Sailing,Merca-
tors way, and Circular Sailing or Sailing
by the Arch ot a great Circle.

Plain Sailing or Sailing by the Plain
Chart,isthe plaineftand Foundation of all
the reit ; and near the Aquinoftial there
is need of no other to be ufed, becaufe
therethe Degrees of Longitude, as well
2s of Latitude areall equal, each Degree
being divided into 60 Minutes or Miles,
though they are fomewhat more than
Engiifh Miles, each Minute or Mile
containing about 6ocoo Feet, in this Art
the Scaman hath thefe helps. Firft he
hath his Compafs to diret him which
way he goes, whichisdivided firftinto
four Cardinal Points or Quarters, Eaf;tt,

¢l
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Weft, North, South, and each of thefe
Quarters are divided into eight equal
parts, commonly called Rhombs making
in all 32 Points. So that fteering b
the Compafs well made and duly rects
fied, the Seaman always knows which
way he fails to a very {mall matter.
The fecond help the Seaman hath in
keeping his Account, is, a careful obfer-
vation (by the Log line or fome other
good way) how many Miles or Leagues
he failsevery hour, and fo every Watch
and {o every Day. The thirdhelp is the
knowledge and obfervation of the Lati-
tude both of the Flace from whence he
fails, and where he is arrived,or whither
he is tofail. And out of thefe three things
the Doltrine of plain Triangles he comes
toknow all that is neceffary for the keep-
ing of his Account:Sothat he may know
at any time where heis, how far hehath
failed and how far he 1s yet to fail, and
which way, orupon what point of the -
Compafs heis to fteer, and all this by
the plain Rules of Rettangular Trian-
gles. For which having no prefent oc-
cafion I refer to the Authors who treat
thereof at large.

Sailing
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Saifing by Mercator’s Chart requiring
Tables of Meridional Parts or Miles
and other things, I fhall refer you to
Phillips’s Mathematical Manual, Blun-
devsll’s Exercifes and many others.

Circular Sailing or Sailing by the Arch
ofa great Circle is difficult, and of
little ufe altho’ in fome fence it is the
moft exa¢t way of Sailing. For Seamen
do feldom keep their courfe near this
Arch, but are either drawn afide from
it, by fome conveniencies of Windsand
Streams,or elfeare forced away by crofs-
winds orInterpofition of fome headLands
or Iflands. See M. Phillips’s Geome-
trical Seaman,

Gauging of Ships.
Propofition 1.

"ToGauge aShip and caft up how many
Tuns her Burthen i1s, Meafurethelength
of her Keel, the breadth at the Mid{hip
Beam, and the depth of the Hold, and
Multiply thefe three one by the other,
and divide the Produét thereof by 100
fo you fhall find how many Tuns her
Burthen is. But for Merchants Ships
who give no allowance for Ordnance,

Mafts,
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Mafts, Sails, Cables, Anchors, which
are all a Burthenbut no Tunnage you
muft divide your Produ& by g5, fo
the aforefaid Ship will be found to be
105 Tuns 3% parts. But this way of
reckoning the Tunnage of Ships, though
it'may come near in fome Ships, yet it
may mifs much in others, for all Ships

315

are not built of the fame Fafhion:

Therefore it is thebeft and trueft way

to caft up the Content ofthe Shipmore

exaitly according to the Rules of Art,
with refpefthad to the Mold and Shape
of the Ship, and fo to find how many
Cubick Feet the Ship doth contain, and
every Cubick Foot of 'Water according
to fome weighs 55 Pound Averdupois.
But Dr. Wybardfound every Cubick foot
of Watertoweigh 62 Pounds §88 parts.
Now every Tun being' 20 Hundred
weight, and every 100 weight 112
Pound which makes 2240 Pound, di-
vide this by 62 Pound 88 parts, it
makes 35 Foot 79 parts. So that
about 36 Cubick Feet make a Tun
weight.” * '

But here take notice, if you thus mea-
fure a Ship within, you fhall find the
Content or Burthen the Ship will hold

or
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or takein. If you meafure the Ship on
the outfide to her Light Mark, as fhe
fwims being unladen, you fhall have
the weight or Content of the Empty
Ship, and if you meafure from this light
mark to her full Draught of Water be-
ing laden, that will be the true Burthen
or Tunnage of the Ship.

" Propof. 2.

To make a Ship Double or Treble
or in any Proportion to another Ship.
Multiply the Meafures of the length,
breadth or depth of a Ship Cubically,
and ther double or treble the Cube
and extra® the Cube Root of each
and it will be the Cubical Root of .
Breadth,  Length and “Depth refpe-

Gively.
Qaﬂgiﬂg pf Ve[fels.

There aretwo things neceffary here-
in. Pirft to reduce Veflels to a Regu-
Iar Proportion. Secondly to find the
true quantity of the Gallon in Cubick
Inches or partsof a Foot,both which are
much controverted. " :F '

or
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. For the firft of thefe one. of the beft
ways is that of Mr. Oughsred. Meafure
the Diameter of the Cask, both at the
Bungand at the Head, and by their Di-
ameters find outthe Area of their Cir-
cles. Then taketwo thirdsx)of the Area
at the Bung, and one third of the Area
at the Head and add them together, this
will be the mean Area of the Veflel
Laftly if you Multiply this mean Area
by the length of the Veflel,. it will thew
how maay folid Inches theVeflel contains,
which if you divide by the Number
of folid Inches in one Gallon, it will
thew you how many Gallons the Cask
will hold.

Suppofe a Wine Cask, having the
Diameter at the Head 18 Inches, and
the Diameter at the Bung 32 Inches,
and the length 40 Inches, what is the
- Content? |

% of the Aree at the Head is 84, 823
% of the Area at the Bung is __536; 166
The sum of thefe two 620, 939
~ Mulsiplyed by the lengib 40
Makes Sodid Inches . 24839, 60

Which divided by the folid Inches in
oneGallon of Wine,whichare 231 Inches,
yields
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yields for the Content 107 Gallons §309
that is fomewhat above half a Gallon.

But mow here is the fecond difficulty,
to refolve how many folid Inchesare 1n
a Gallon. _

As for the Wine Gallon it hath been

* and ftill is commonly received, that a
W ine Gallon contains 231 Cubick Inches
yet Dr. Wybard fays it 1s fomewhat lefs,
viz. 224 or 225 at moft. But this
difference is not {o much asothers make
it in the Ale Gallon, for tho’ moft old
Gaugers and the Coopers make the Ale
Gallon to the Wine Gallon, as 4 to g,
fo that the Wine Gallon being 231 Inc.
the Ale Gallon is 288 Inches , yet fince
the Excife itisaccounted by them but282
Cubick Inches.

To Gauge a Cask which is not full.
Firft Meafure the Diameters of the Cask
atthe Head and Bung and fo find the
Content of the whole Cask. Then Mea-
fure many how Inchesdeep the Liquor is
which is in the Cask,and then work by
the Rule of Proportion.

Let the Cask be as before 32 Inches
at the Bungand the Liquor 24 Inches
deep. -

As,
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As the Diameter atthe Bung in Inches 32
To the Depth of the Liquor in Inches 24
So the Radius of the Table 10000
To the part proportional 7500

Find this Number 7500 in the Table

following, and it anfwers very near to
50 Gallons 3 Quarters.

A Table

319
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A Table for Gaugin% Wine Casks not
tull.

%A
s I

2

A W

G. |Parts. G.

295

(3 ¢

470,
602
714
83013
935

12

3103814
4 1138
1235(35
1
xiio 16
1502
1596]17
7/1681
1764 18
81846
1928|19
9l2010
2091}20
102171
224221

Parts. ] 5. [Parts{G. | Parts. G, Parts|G.

o N . . _-—‘“_
2328[ (3777 32]5057  |6353|53

— | —

2405 (28843 | 5115 436418

2481] 390633l 5174 6483547990

2556/%3|3960 ' | 5334 446548
2630 |492434]5294 (661355
2703/414087 | 5354 45,6679

2775|. _[435035|541s  [6745/368319

2847/%5|4213 " | 5476 466811
2918 427636|5535  |6877[s7
2986{%6|4338 " |5600 47,6944
3656] |440037|5662  |7012]58
;113374461 §724 487082

3189| 4542385787 (715259

32552845851 |5850'49'7225

3321 464639 5913| |7297[60

3387294706 |5976 50/7370
3452 476640 60401 |744461
3517 30 4826 {6094517519
3§82 1488541 6158 [7595(62
3647314943 6223 52(7672

2712 500042 6288 |774R'%6:2

Parts,
7829
7909

8o72
8154
8236

8404
8491
8580
8661
876¢
8862
8962
9065
9170

9280
9398
9530
970§

17000

S

- And‘now work again thus, omitting
the fmaller Fra&ions which are of lit-

tle Concernment.

Gal. Par.
As the Gallon of the Radins’ 63 oo
To the Proportional Gallons found so 7§
So the Content of the whole Cask 167 §o

Jo the Content ofthe Liquor being 24 Inches 86 61

That
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~ That is fomewhat above 86 Gallons
and an half.

To Meafure Tuns whether Squire, Rounl
or of what form foever.

~ Firft findthe Content of fuch Tung
in folid or Cubick Inches, by the former
Rules of Meafuring fuch Bodies ; which
dividing by 282 the Inches in one Gallon
fhews the Content in Gallons, and di-
viding the Gallons by 36 (the Gallons
in one Barrel) fhews the Content in
Barrels. Note, one Foot fquire is nedr
halfa Gallon, for thereis 144 Inches in
aFoot which doubled makes 288 which
fhould be the Content of the Ale Gal-
lon, tho’ here it is alittle leffened to 282
Inches. . :
All Enginesof War bothfor Land and
Sea Service being by the benefit of Ge-
ometry I fhall proceed to fpeak fome-

what of

Gunnery.

The. Names of the primipal Menbers of &
piece of Ordnance.

The outfide round about the piece is

kalled, theSuperficies of her Metal ; the
Y Subitance
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Subftance or whole Mafs of Metal, the
Body ; theHollownefs or Concave Cy-
linder, the Bore or Soul; fo much of
her Bore as containeth the Pouder and
Shot, is the Chamber or Charged Cylin- -
der ;the Remainder her vacant Cylinder;
the Spindals or Ears are called the Trun-
nions ; the Pummel at her Coyl, the Ca-
facabell Deck; thelittle Hoethe touch
Hole; all the Metal behind the touch
Hole her Breech or Coyl ; the greateft
ring at her touch Hole, her bafe ring,
the next ring above her touch Hole her
Reinforc’d Ring; the next to that her
Trunnion Ring thering next her mouth
the Muzzle ring ; the ring between the
Muzzle ring and Trunnion ring her Cor-
nifh ring ; all the ringsand circles about

the Muzzle,the Frieze,the whole length,
the Chace.

A'Table
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There are three Degrees inufed Forti-
yingeach fort of Ordnance both Cannons
and Culverings.Firftfuch asareordinarily
Fortifyed which are called Legitimate
Pieces ; fecondly, fuch whofe Fortifica-
tion is leflened, which are called Baftard
Pieces ; thirdly, double Fortifyed Pieces
or extraordinary Pieces. This Fortifi-
cation is reckoned by the thicknefs of
the Metal at the touch hole, at the Trun-
pions at the Muzle in proportion to the
Diameter of the Bore, for more particu-
larsof which I refer you to the Authors
that treat of Gunnery at large.

Of Pouder for Cannons ? of the weight
of the Iron Bullet for Proof, but for fer-
vice half the weight of the Bullet is e-
nough, efpecially for Iron Ordnance,
which will not endure fo much Powder
as Brafs Guns by one Quarter. For
Culverings the whole weight of their
Shot for Proof] and for Attion {. For
the Saker and Faulcon ¥ of the weight
of their Shot, and for lefler pieces the
whole weight may be ufed in fervice
till they grow hot, but then you may

“abate with difcretion.  For proof of the
leffer Pieces of all you may take once
and § of the weight of their Bullet.

Bullets
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Bullets muft be fomewhat lefs than
the Bore ofthe Gun, that it may not
ftick and break the piece in the difcharge.
The moft juft and certain Proportion is
to divide the Bore of the Gun into 20
equal parts, and let the Diameter of the
Ball be 19 of thefe parts.

Ladles ought to be fo proportioned
for every Gun, that two Ladle fulls of
Pouder may charge the piece.

To know how far any piece of Ord-
nance will fhoot there is much difference,
in Authors, but all agree in this. Firft
that the Bullet iscarried from themouth
of the piece more violently, and for a
good {paceina ftreight Linc or Range,

ut afterwards as it proceeds further,
as the violent force of the Motion a-
bateth, fo the Bullet finketh down by

Degrees till it graze upon the Ground.
Now thefe two Motions are confidered
apart, or elfe joyned together, but they
are both of them fomewhat the longer

according as the piece is Mounted higher
from the Level to the Angle of 45 De-
grees, which is the utmoft Random, and
if you mountany Piece higher the Ran-
dom of the Bullet will be fhorter and
fhorter, fo thatif you could fhoot exaé}-
Y3 y
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~ ly upright, the Bullet would fall down
intu the mouth of the piece agaih. -~ ' -
The right Range of every Piece be-
ing difcharged in a Level or Parallel to
the Horizon is fet down in the forgoing
"Table, in which the Cannon exceeds
not 184 Paces, that is § Foct to each
Pace.* Some reckon much more, but
then they count ordinary Steps or Paces
of 2 Foot and a half.
" Batteries made with {uch Pieces are
ufually madeat rcoor 12¢ {uch Peces,
at which diftance they do the belt Bx-
ecution. o
~ The utmoft Ranlom likewife of any
picce, that is from the Platform tc the
firft Graze of the Bullet, is found ror
the moft part tobe about ten times the
diftance of the right Range, andfoisit
fct down in the Table. -~~~

Of Mortar pieces.

As Cannons and other pieces of Ord-
nance are ufed for the moft part to fhoot
forward near a Level, fo Mortar-pieces
are ufed for the moft part to fhoot up-
ward, and at Random into Towns, &.
and therefore the Random of thefe pieces
is very neceflary to be known. = And

moft
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moft of the Tables found thereof agree
in their Randoms tho’ they are in a feve-
ral Drefs, fo that one would think this
were fully and certainly known, but
yet there are feveral maniteft Errors
in the Tables of Randoms for which
reafon I thall omit fome 1 bave by me,
and only place here one Table accord-
ingto Mr. Norro’s obfefvations, not
lyable to fo much Abfurdity, which
Table I find thus ftated in Mr. Philips’s
Mathematical Manual. -

Y 4 A Table
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A Table of Randoms for Mortar-pieces
according to Mr. Norton.

Deg. [Yards. IDiff. [Deg. [Yards. D:tt. Deg. 'Yaras. Diff.
45| © 759 6 61| 60312 76|  362]21
46| 744 7 621 59 12 770 34121

7. 7370 7 6312 57813 78] » 33021

¢ 48E 730 7 | g 64/ E 56410 |, 79§ 29822

£ 490 7231 8 |5 65[E 55014 |5 80/F 37523

£ 505 7i5| 8 |2 66/3 53615 |2 81| 251)24

S L0 Z 6 : 3 g 2

851, 7071 8 |8 067 052115 |5 830 227124

Z 52 €99l 9 |& 685 50616 |= 83|5 20225

5§35 69010 |6 691G 49016 |5 84/5 176[26

€ 542 C8olto |8 7012 47417 |G 853 149[27

55 :670}19 = 7115 457]18 §n86; 121)28

56> e6otn | 727 43918 K87 929
57'2 640911 73S 42119 835 6230
5§87 638}11 747" 402)20 89 31f31
59, 62712, 75| 383j20 90|  oofz1
6o Gig

For Dyaling fee hereafterin Affronomy.
And now for thatinfinite Caufes may a-
rife from GeometricalFigures which may
deceive a Judge or Magiftrate not skilled
in Marhematical Demenftrations , I
fhall add thefe following '

Experiments in Geometry,
; . ? :

Pro-
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Problem 1, |
Concerning two Neighbours changing of their
L

ANas.

Qne Neighbour had a piece of Land
four-fquare, each fide 120 Perches, be-
ing round about 480 Perches, another
would give him a fquare Field in Ex-
change, the fides whereof were longer
than the others field, viz. 140 Perches,
but the ends fhorter, viz. 100 Perches
apiece, which made a field of, 480
Perches round alfo. Yet is the latter
Field lefs by 400 Perches, viz. 2 Acres
and an half, For Multiply 120 by 120
(the fides of the firft Field,) and the
Produtt is 14400, andfo many fquare
Perches doth that piece of Land contain.
But Multiply 140 (the length of one of
the longer fides of the latter Field) by
100 Perches (one of the fhorter fides)
and the Produ&'will bebut14000,which
difcovers the Jofs.

Pro«
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Problem 2.

Caius lent Sempronius a heap of Corn
20 Foot every way. Sempronius next
year offers him 4 Heaps 12 Foot cvery
way, or 7 Heaps 10 Foot every way,
which feems extraordinary fair, yet
would Caius thereby lofe near. 1ooe
FOOt}. Lo : . R

Problem 3.

Caius had a Field 24 Meafures in
Circuit being equally {quare, for which
Sempronius gave him a Field of the fame
Circuitbut a long {quare, viz. 9 Mea-~
fures on two fides and 3 on the other,

- whereby he loft a fourth part. Casus

brought his Suit at Law, whereup-
on Sempronius argued , that Figures
that have equal Perimeter or Cir-
cuif (which equal Figures in Com-
pafs Geometricians call Ifoperimeter)
arc equal amongft themfelves which
might have deceived a Judge ignorant in
Geometrical proportions.

Pro-
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Problem 4.
A Man having a Pipe of Water 1

33t

Tnch Diameter, for to make it more.

ufeful hath leave to make it fo as to
convey as much more Water,and there-
fore he goes and makes it 2 Inches Dia-
meter, by this the Grantor is injured,
for it will convey four times as much
Water. '

: ¢
Problem 5.

A piece of Silver 20 Inchesevery way
was borrowed, the Party the next year
having pieces of 12 Inchesand 10 Inches
every way, offers 4 of the greateft or

on the leffer, for that which he had
of 20 Inches every way, which feems
to be with advantage to the Lender,yet
‘would he lofe near 1000 Inches. )

" Problem 6. >

Ariftotle in his Mechanick Queftions,
faith the Merchants of his time ufed a
deceitful balance, which had one Arm
longer than another. As if the Beam
were 23 Inches long, 12 fhould be on

- - one
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one fide and 11 on theother,yet the fhort
end was made as heavy as the longer,
whereby it would hang in Aquilibrio,
and putting in 12 Pound weight in the
Balance hung upon the fhorter part
of the Beam, and 11 in the other, they
would ftill hang even and feem juft,
thoabominable falfe, cheatingthe Buyer
of 1 Pound in 12. '

Problem 7.

A Country Fellow offers to ferve a
‘Farmer 8 years for one Grain of Corn
and one quarter of an Inch of Land to
fow it in the firlt year, and Land e-
nough to fow that one Corn and the
encreafe of it for his whole 8 years, to
which the Farmer agreeing, gave him
above 420000 Acres of Land for his 8
years fervice.

Pro-
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Problem 8.

Gold and Silver or Lead of equal weeight
put in light Boxes to know in which is

~the Gold.

An Emperor to reward his Servant
prepared two Boxes of like weight,
Form and Magnitude, one containing
Gold the other Lead. Now if a Ma-
thematician weigh thefe Chefts firft in
the Air, and then in the Water it is
clear by the Proportion of Metals, -and
according to the Principles of Archi-
medes, that the Gold fhould be lefs in
his weight by his 18th part and the
Lead by his rxth part, whereby it may
be known in which the Gold is, but
a more certain invention to difcover this
the Geometricians have and is thus,
Take a broad pair of Compafles and
clip one of the Chefts fomewhat from
the middle, then fix a fmall piece of
Iron in the Cheft between the feetof the
pafles, at the end of which hang a
Weight, fo that the other end may
be counterpoifed and hang in Elui.li-

rio.
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brio. Now if the other Cheft b_einf'
clipped in like diftance from the end,
and hanging at the other end the fame
Weight there be found no difference,
then clip ‘them nearer the middle that
fo the points of the Compafs may be
againft fome of the Metal inclofed or
juft againft the extremity of the Gold,
and fuppofe it hang thus in ZAquilibrio
it is certain that in the other Cheft is
the Lead for the points of the Com-
pafles being advanced as much as be-
fore which takes up a part of the Lead
(becaufe it occupiesa greater place than
the Gold) therefore that fhall help the
ather weight and fo will not hangin /.

quilibrio.
Problem 9

-~ How many Weights will ferve to,
weigh all things from 1 to 40 Pounds,
and founto 121 and 364. Anfwer 4
Weights or Numbers in Triple Proporti-
on fo as they be equal, or fomewhat
greater than 40, as 1, 3, 9,27. . Asad-
mit to weigh 21 Pound, put unto what
isto be weighed the g Pound weight,and
1n the other Balance put the 27Pound and
3 Pound, and fo of others. To thefe g4,
’ weights
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weights add an 81 Pound weight, and
you may weigh with them between x
and 121 Pound. How to make a Pound
of Water weigh as much as 10, 20, 30,
or 100 nay 10co pound of Lead, fee
in Henry Van Ettens Mathematical Re-
creations,where you may read many fuch
like pertormances in Geometry. -

ASTRO-
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ASTRONOMY:

A\ Stronomia, ex dspv & viu® Aftroram
[\ Lex.: 'The Science of the Magni-
tude and Motions of the Heavens and
Stars, . being comprehended under the
Science of Cofmography which defcrib-
eth the whole world, that is tofay both
the Heavens and the Earth, . and fince
we cannot defcribe thé one without men-
tioning the other,I {hall divide the world
into two Effential parts.. ... . )
.. The Terreftrial -or. Elementary part
containeth the Element of Fire, next
to the Sphzre of the Moon, and next
below that is the Air; and next to that
‘the Water, and the loweft is the Earth,
of which fee more in the beginning of
the Treatife of Geography in my Gent/e-
mans Treafury. . e
. The Celeflial containeth Eleven Hea.
vens or Sphazres, which in Afcending
are 1. The Sphere of the Moon, 2. Mer-
cury, 3. Venus, 4. Sol, 5. Mars, 6. Fu-
Z pirer
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piter, 7. Satarn, 8. The Sphere of fixea
Stars, commonly called the Firmament,
g. The Chryftalline Heaven, 10. called
Primum Mobile, 11. called Celums Em-
pyreum, the Imperial Heaven, where God
and his Angels are faid todwell.

The Magpnitude of thefe Heavens is
known by their Courfes which thofe
great Bodies within them make round
the Poles of the Zodiack.The Moon runs
thro’ the Heavens by her natural courfe
from Weft toFEaft in27 days 8 hours,
Mercury in 88 days,Venusin 225 days,Sol
in 365 days and 6 hours,Mars in about 2
years, Jupiter in 12,and Sazarzin 30; the

_eighth Heaven perfetsits courfe accord-
ing to the affirmation of I’ycho Brabe in
25400 years. Thefe Heavens are turned
round about upon the Axis ofthe World
by the tenth Heaven whichis the Primum
Mobile or firft mover, by which Motion is
caufed Dayand Night and the daily rif-
ing and fetting of the Heavenly hght,but
before I proceed any farther it willbe
neceffary to {peak of the Prolemaick, Co-
pernican and  Tychonick Syftems of the
World. o

The Ptolemasck Syftem is the moft an-
cient, and by fome thought more con-
fonant to the Letter of Scripture than d}f

reft.
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Yeft. Itwas firlt invented by one Clux-
dius Ptolemaus a Native of Peleufium,who
lived 4.C. 13 3 and wrote feveral Books
on this fubjett, placing the Globe of
Earth and Water in the Centre_of the
World and fuppofed it deftitute of all
Motion. - Next tothe Earth he placed
- the Air with Vapours and Exhalations,
which raifing itfelf only afew Milesa-

bove the Earth s called the Atmofphere.

Next tothat he placed the Element of

. Fire, and in the {paces above, he rank-
ed the Planets in the fame order before

rehearfed. - v ‘

- The Copernican Syftem is the moft ge.

nerally réceived by the Aftronomers and

was contrived by one Nicholans Coper-

sicus a Phyfician of Thorse in Pruffia,and

Canon of Fraffenbarg, the Cathedral of
Wamerlands, who lived 4. C. 1536,and

_framed aSyftem or Hypothefisin imi-
tation of the.Pythagoreans who attris

buted a Motion to the Earth and placed

the Sunas the foul®in the Center of the

World, and affigns the: fame place to

the Earth, which Psolemy allows the

Sun, making the Earth a Planet hav-

ing annual motion about the Sun which
was fixed, and this opinion are all
our Ableft Aftronomierscontent with.'s
Z 2 The
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The Tychonean Syftem partakes of
both the foregoing Syftems, and was
invented by one Tycho Brahe a Nobleman
of Denmark Lord of Kgzudsthorp in the
Ifle Schonen. 1n his Hypothelis he fup-
pofcth that Mercary, Venus, and all the
Planets, except the Moon, in their Moti-
on refpe&t the Sun as their Center, fo
that Saturn in oppofition to the Sun, is

"nearer to thic Earth than Venus in Apo-
g0, and that Mars in oppofition to the
Sun is nearer to the Earth than the
Sun it felf. For the better underftand-
ing of thefe Syftems, &ve. I fhall here
give ’

A Defeription of the Material Sphere:

By the word Sphere we underftand
that common Inftrument of a round Fi-
gure confifting of feveral Circles, in-
vented to explain and reprefent the Hea-
venly Motions and the Fabrick of the
whole World, which like a little Ball
is in the Center of the Sphzre havin
an Axis throit, the extremities whereo
are called Poles, about which the whole
Body of the Heavens is fuppofed to turn
round in the {pace of 24 Hours. But for

-more Explanation,
The
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The Poles of the World are two fixed
Points inthe Heavens Diametrically op-
fofite to one another, the one vifible
in our Hemifphere,called the Artick Pole,

the other notfeen of us, being in the

lower Hemifphere, called the South or
Antartick Pole.

The Axis of the World is an imagina-
ry Line drawn from Pole to Pole, about
which the Diurnal Motion is performed
from Eaft to Weft.

The Meridians are great Circles con-
curring and interfeting one another in
the Poles of the World.

The Equinoitial is a great Circle go
degrees diftant from the Poles of the
World, cutting the Meridians at right
Angles and dividing the World into
two equal parts called the North and
South Hemifphere.

The Zpdiack is a Zone having eight
degrees on either fide of the Eclyptick,
in "which {pace the Planets make their
- Revolutions,divided into 12 Signs, hav-
ing' 30 Degrees to each fign, as Aries v,
Taurus 8, Gemini U, Cancer 3, Leo Q,
Virgo ®, - which are called- Northern,
Signs. Libra =, Scorpio ™, Sagistarius 1,
Capricornus v¢, Aquarius =, and Pifces
¥, called the Southern Signs.

‘ Z3 The

-
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The Eclyptick 1s a Circle in the midft
of the Zodiack touching the Equino&ti-
al in two oppofite points of Arsesand Li-
bra. ' .

The (olures aretwo Meridians divid-
ing the Equinoctial and Ec}yptick into
‘two equal parts, one of thefe pafes th
Equino&ial points of Aries and Libraan
is called the Equinottial Colure ; the o-
ther by Cancer and Capricorn, called the
Solftitial Colure.

- The Poles of the Ecly{)tick aretwo points’
23 Deg. 30 Min. diftant from the Poles
of the World. o o

- 'The Tropicks are two fmall Circles
parallel to the Equinoftial, and diftant
therefrom 23 Deg. 30 Min. limiting the:
Suns greateft Declination. o
- The Northern Tropick is called the

Tropick of Cancer, the Southern the Tro-:
pick of Capricors. ' '

.. The Polar Circles are two fmall Cir.
cles, parallel to the Equinoftial, and are’
diftant from the Pole of the World 2 3
Deg. 30 Min. that which is adjacent
is called the Artick Circle and the An-
tartick Circle. . | "

The
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The Zenith and Nadir are two points
diametrically oppofite. The Zenith is
the Vertical pownt, or point right over
our heads, and the Vadir direftly oppo-
fite thereto.

The Horizon 1sa great Circle, go De-
grees diftant from the Zenath and Nadir,
dividing the World into two equ:l parts,
the upper and vifible Hemifphere, and
the lower and Inv.fible.

Aftr womical Definitions.

The Meridian of a place,is that which

pafleth by the Zenish and Nadir of the
place.
* Azémuthsor Vertical Circlesare great
Circles of the Sphzre, concurring and
interfeCting each other in the Zenith and
Nadir. _ '

Almicanters or Parallels of Latitude,
are {mall Circles parallel to the Horizon
imagined to pafs thro’ every Degree and
Minute of the Meridianbetween the Ze-
nith and Horizon. o

Parallels of Latitude orDeclination are
fmall Circles parallel tothe Equinotial,
they are called Parallels of Declination,
in refpeét of the Sun or Stars in the Hea-

Zg vens
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vens, and parallels of Latitude, in refpe&t
of any place upon the Earth,

The Latitude of a placeis the height
of the Pole above the Horizon, or the di
ftance between the Zenith and Equi-
no&ial. -

- The Latitude of a Star is the Arch
of a Circle contained between the Center
“of aStarand the Eclyptick Line making
right Angles with the Eclyptick, and s
counted either Northward or Southward
according to the Situation of the Star.
- Longitude on the Earth ismeafured
by an Arch of the Equinoétial, contain-
ed between the Primary Meridian (or
Meridian of that place where the Longi-
tude is affigned to begin) and the Meri-
dian of any other place, counted always
Eafterly.

The Longitude ofa Star is that part
of the ‘Eclyptick, whichiscontained be-
tween the Stars place in the Eclyptick
and thebeginning of Aries,counting them
according to the fucceflion of the Sigps.

Altitude of the Sun or Stars is the
Arch ofan Azimuth contained betwixt
éhe Horizon and Center of the Sun or

tar.

Afcc:_i-
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Afcenfion is the riﬁr;%tof any Star,
or any part of the Equinoctial above the.
Horizon. -

Defcenfion is the fetting thereof.

Right Afcenfion is the Number of
Degrees and Minutes of the Equinotial

counted from the beginning of dries)
which cometh to the Meridian with the
Sun or Stars, or with any portion of the
Eclyptick.

Oblique Afcenfion is an Arch of the
Equino%tial between the beginning of
Aries and that part of the Equinoétial
that rifeth with the Center of a Star,
or with any Portion of the Eclyptick in
an Oblique Sphare.

Oblique Defcenfion , is that part -
of tlllle Equinotial which fetteth there-
with.
' Afcenfional difference is an Arch of

the Equino&tial being the difference
between the Right and Oblique Af-
fenfion.

The Amplitudeof the Sun or Star is
an Arch of the Horizon, intercepted be-

ween the rifing or fetting of the Sun or
tar, and the Eaft to Weft point of the
Horizon, : |

The



346 Aftrononty,

.
4

_ TheParallaxis the difference between

the true and apparent place of the ‘Sun
orStar. - . )

- Refraltion is caufed by the Atmo-
fphere or vaporous thicknefs of the/Air,
near the Earths fuperficies whereby the
Sunand Stars feem always to rife foon-
gr, and fet later, than in reality they

0. .

of the two Hemifpheres of the Heavens.

The one of thefe thews the Conftel-
lations of the Northern, and the other of
the Southern Hemifpheres of the Hea-
vens : ‘whereby-.may be feen the right
Afcenfion and Declination of any of the
Stars in either Hemifphere, by which
any Star may be eafily  found, "and the
way or courfc of a New Star or Comet
may be trac’d in its Way or Orbit with
feveral other ufes, &. Cor

Altho’ (as David faith) the Number
of the Stars is known only to God,
Kct Aftronomers by diligent obfervation.

ave attained to the knowledge of many
of them, as firft they know the feven
Planets otherwife called the Wandring
Stars and have made manifeft Demon-
ftrations
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ftrations of their Motions, and by con-- -
tinual obfervations have found out the
manifold vertues.

IS Y =<

Properties and Inﬂaeme: of the Planet:._

% Deneotesin general Lands, Houfes,
Country Men, Ancient People, ¢. '
% Signifies, Judges, Divines, Sena-
tors, Riches, Law, Religion, ¢de.
& Signifies Souldiers, Phyficians,War,
Strife and Debate, Theft and all Cru-
clty, ce.

© Signifies Honour, Greatnefs, No-
ble Perigns of all Degrees.

% Denotes Women, Pleafure, Pa-
ftime, all kinds of delight, Mirth, Per-
fumes, &. '

% Denotes all kinds of Scribes, Se-
zetar-ies, * Mathematicians, Servants,-

c. '

> Signifies Women in General, and
‘all common and vulgar Perfons, &ve.

Of the fixed Stars fo called (becaufe
they always keep the fame invariable di-
ftance from one another, and from the
Eclyptick) the Aftronomers could ne-
ver find more than 1022, which they
haye difcovered by the help of ’tll‘lellr
nare 8 S ele-
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Telefcopes as being nearer to us and
more in view, and becaufe the Stars
are not equal in l%:eatnefs or bignefs,
they make fix differences, appointing

to
The firft Magnitude 15 Stars, where-
of every one containeth the Earth 207
times. ‘
The fecond Magnitude45Stars,where-
of every one containeth the Earth go
times, © -
‘The thirdMagpnitude 208 Stars,where-
of every one containeth the Earth 72
times. TR '
The fourth] Magnitude 474 Stars,
whereof every one containeth-the Earth
54 times. ! : ,
~ The fifth Magnitude 217 Stars,where-
of every one containeth the Earth gq
times. ,
_Thefixth Magnitude 49 {mall Star
which containeth the Earth 18 or 2q
times.
Befides thefe are 14 others, whereof
garecalled Cloudy, andthe other Mift
- or Dark, becaufe hardly to be perceived.
But Galileus by Telefcope-obfervations
found, 62500 Stars, where but 63 ap-
peared tothe Bare Eye. A
$
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As to their Subffance the Modern Phi-
lofophers and Aftronomers fuppofe their
Bodies Compound and not Simple, made
up of Elementary matter, formed into
Fiery Globes, and confifting of matter
Solid and Liquid as this Terraqueous
Globe below. Their Light fome con-
fider to be innate,others think it borrow-
ed of the Sun. Their Colour various ac-
cording to the difference of their Light,
tempered by the divers conftitutions
of theit matter or Subftance, fome ap-
pearing ruddy, others bright,&. whence
fome have made an -el?imate of their
Natures,and rang’d them under the feve-
talPlanets. Their Scintillation diftinguifh-
eth thein from the Planets which have
no fuch TwinklingorGlimmering Light.
Of their Number and Magnitude we
have fpoke ; andtheir Figures tho feem-
ingly round are not Mathematically fo,
for their Superficiesis found to be uneven
and to confift of many Angles and
Sides. '
The Aftronomers divide all the fixed
Stars to them known into 48 Images
or Conitellations, whereof 12 are in
the Zodiack and named before. The
- others are 21 placed in the Northern,
and 15 inthe Southern Hemifpheres q
n
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In Aries 3 Stars aremoft confpicuous.
2 inthe left horn, and 1 between the
horns. B ’
In Tauras are Aldebaran in his Eye,
7 Stars called Pleiades in his Neck, and
s called the Hyades near the great Star
called the Bulls Eye or Aldebaran.
In Gemini are 4 Stars, 1 of which is
on the North Head of the Twins called
Caftor, another in the South Pollux, r
on the right foot of Caftor,t’other on the
left of Pollux. :
In Cancer {carceany Stars appear, be-
fides.one near to the right Claw,

-+ InLeo are divers bright Stars, two
whereofare of the firft Magnitude, that
on the Breaft called Cor Leonis, and
thatin his Tail called the Lyons Tail.

. In Virgo are feveral bright Stars, one
of the firft Magnitude beingcalled Sps-
ca Virginis ftanding in the Ear of Corn
in her left hand. - '
- In Libra are two very bright Stars
called the Scales. SR
‘In Scorpio are {everal greatStars, one

of ’em called the Scorpions Heart. -

" In.Sagittarius are 4 chief Stars onhis

- Shoulder making a Trapezium or Table,
and 3 or 4 refemblinga Bow, withone

.

- imitating an Arrow.
In
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_ In Capricornus are 4, 2 in his Tail, and
2 other inhis Horns.

In Aguarius are feveral Stars of the
third, firft and fourth Magnitude.

In Pifces are feveral fmall Stars, but
bound with a Ribband adorned with
Stars of the firft Magnitude.

The Conftellations without the Zodi-
ack are Northern which a})pear inourHe-
mifphere and are thefefollowing, begin-
ning with theConftellation next the Pole.

Orla Minor hath 7 Stars, 4 whereof
are ina {quare Figure, the other 3 in
the Tail, the hindermoft and brighteft
being called the North Star becaufe
nearer to the Pole than any other. ‘

Urfa Major hath alfo 7 Stars in Pofi-
tion as the former. This Conftellation
was anciently called Plaufirum Majus or
the greater Wain.

Bootes the Herdfman,hath many bright
Stars the chiefeft of whi-h betwixt his
Thigh: on the Rim or edgc of his Coatis
called Aréturus, ' .

The Lragon hath many Stars none
greater than ot wie third Magnitude.

The Crows of driaane reprefents a
half Circle compofed of fiveStars.

Engo-
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. Engonafi or Hercules kneeling hath
feveral great Stars therein. ‘

Lyra the Harp hath the moft eminent
Star next to the Dog-Star, and fome
ohers. .
~ The 8$wan is an illuftrious Conftella-
tion within the Milky Way. . .

Cepbeus hath but few bright - Stars,
his right foot ftands on the Tailof Ur-
Ja Minor. .

Cuaffiopeathe Lady in her Chair, hath g
Stars of thethird Magnitude. -

Perfeus placed between the feet of
Caffiopes and the Bull, HKath: a bright
Star on the Back, and arother called
Medufa’s head in his léft hand, and 4
more called Gorgoss. | . = .

Andromeda hath 3 Stars of the fecond
Magpitude, the laft in the Head com-
mon to her and Pegafus.

Deltolton or the Triangle, confifts of
3 bright Stars of the fourth Magni-
tude.

Auriga the Waggoner, hath 3 Stars,
the chief called Capra the Goat on the
Shoulder. ,

Pegafus the flying Horfe hath 7 great
Stars; one called the Mouth of Pegafus.

The
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'The Dolphin between the Colt and the
Eagle hath 1o Stars. v
The Arrow hath § Stars, thatat the
Points end of the fourth Magnitude.
The Colt is-as it were, but the fha-
dow of thé Head of Pegafus, and hath
4 Stars, - : S
The Eagle hath feveral bright Stars,
and one called the bright Star of the
Eagle. o S
‘Serpentarius, Ophiuchas, or the Serpent
Bedrer is a large Afterifm or Conftella-
tion, but hath no Stars greater than of
the third Magpitude. - . .
The Serpent or Ophiuchas hath feve-
ral Stars of the third and fourth Magni-
tude. _
. The. Southern figns are 15in Num-
ber being thefe following Conftella-
tions. ' I .
The Whale ‘(ituate under the Fifhes
and the Ram, haviag a vaft wide
Mouth hath therein a Star of the firf
Magnitude called the bright Star of the
Jawbone of the Whale; and another as
big.inthe midft of the point of his Tail,
and other large Stars. .. .,
. Eridanis is along and winding Afte-
£ifm betwixt Orionand the Whale,

Aa Thié
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The Hare hath 4 Stars of the firft
Magnitude, and among others 4 fmaller
in his Ears. _ -

Orior hath many bright Stars, 2 in
his Shoulder, 3 in his Girdle called 3
Kings, one in his right Knee,and another

in his lete foot called Regel.

Canis Major hath not his equr;ll for a

‘bright Star, called Syrius.

Canis Minor rifeth before the great
Dog, and hath a bright Star in his Neck,
and another on his Thigh, called Pro-
cyon.

/ ‘The Ship Argo hath buta few Stars
to be feen, except one at the Helm, call-
ed Cangpus, .

Hydra the Water Serpent hath a
bright Star in the Breaft, called €or
Hydre. R

"The Bow! or Cup on the midft of Hy-
dra hatha C or half round of Stars.

The Crowhath a Table in it confifting

~of 4 pretty large Stars.

- ‘The Centanr befides 14 vifiblé Stars,
hath 4 called the Crofiers, by which
Mariners fail in the Southern Hemi-
fphere, as here by the Pole Star.

The Wolf whofe head reacheth the
middle of ‘the Scorpion, hath no ve-
ry great Stars.

The
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" *The Altar or Cenfer -is for the moﬁ:

part hid under the bending of the Scor-
pions Tail.

" The" Soath Crows hath one notable
Star among others called ’Uramjcm or
the petty Heaven. ' ' .

" 'The South Fifb hath many pretty large
Stars,and one calledTomabant very lal ge
in its Mouth.

i 'The. unformed. Stars are fo callcd as
bemg comprehended under no Figure or

he Galaxy or M!/ey way 1S nothmo'
ell'e but a vaft Mulntudc of thick fce
Stars. 3
* Note, When the Surt or any Planet is
faid tobe in a fign, the meaning is that it
is placed under it, or Intervcnes betwecn
our Eye and that fign. .
Concerning the Nature, Original and
’ Aﬁ’c&lons of the Planets, as alfo concern-
ing the Principle of the ‘Planets Morion
and of:their Diretion, Station and Re-
trogradation,* it bemg too large a dif-
conrfe abundantly: to  treat of here;
I fhallreferr you to the Aftronomersand
Aftrologers who have. wrote thereof as
large, and to the following compendious
Treatife of Aﬁrology for a briefaccount
thereof. ‘ Vs
A a 2 By

"
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By the Afcenfional difference and Mo- ‘
tions of the Planets and Stars is known
the Increafe and Decreafe of the Artifi-
cial Day. in every Latitude, and the
diftin&ion of Timesand Seafons, and the
feveral kinds of Days and Weeks,Months
and Years. But this Volume only ad- |
mitting a compendious Abftraét of what |
may be inftruétive and conftantly ufeful,
1 fhall therefore infert from Mr. Seller’s
Atlas Caleftis.
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‘A Perpetual Almanack.

Fanu. | Febr. March | April May Fune
At | Dover | Dwells | Leorge | Brown | Clquire
@00(‘ @hl’iﬁ _‘Fi"t’b G.nd Dd‘l’ld ijyer.
Fuly | Auguft | Sept.. | Offtober | Nov. | Decem .
To find the Dominical Letter for ever.
{C1r Ex1 |G 1 |B1r ) D1 Fi1 (A
B2 D2 Fz2 | A2 Cz2E2 G2
A;ng E3 | 6G3 B 2 D;in
GE BAJ]DC|{FE{AG|CB . ED
1000 1200 . 1400 | 1600 { 1100| 1300 | T500
1616 1 20 24 28 32 26 ‘ 40
44 ‘| 48 52 56 6o 64 I 68
721 76! 8o | 81 88| o9z | 96
1700} 4 | -2 8 12 26 20 24
28 321 36 40 44 48 Sz
2400 19005 2100 | 2300 1800 2000 © 1300
: A
\To find the Day of the Month \
1 8 8 |15}2229] |} 5fr219 |26
2 (9 ‘16 z;‘;o y6 xglzo 27‘
3 |1017 1._‘!.‘3_1_ 7jiary 7.3{
4 1118|25} o] | c] o c} o
e i
Aajz All
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All thofe Years exprefled in the Ta«
bles are all Leap-Years, as 1000, .1200,
&c- and have each of them two Do-
minical Letters, asmay be feen in their
refpeCtive Columns over their heads.
Theother Figures as 20, 24, 28, 32, &.
are all Leap years alfo, the ufe of which
are thus explained, 1. Suppofe the Do-
minical Letter is required for 1716, look
for 1700 in one Column, and in another
for 16you will find it 1s.Leap year
and the Dominical Letters A G. 2.Sup-
pofe you would know the Dominical
Letter for the year 1709, look for g
which you ¢annot find, therefore look
forthe year before which is 8, and that
is Leap year and the Dominical Letters
DC. Now Cbeing the Dominical Let-
ter for thelatrer part of the year 1708.
"The next Letter before it in the Alpha-
betical Order is B, which you will find
on the top of the next Column with a
1 by it, which tells 'you it is the firft
afterLeap year, and that the Dominical
Letteris B, and fo for 1710 the Domi-
nical Letter is A, and the fecond after

Leap year, the fame is underftood of all
the reft. | '

For
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For the finding the day of the Month
by the fhort Verfe, take notice, the firft
Letter in each word is the fame Week
day Letter thatalwaysbegins theMonth,
as A always begins Fanuary, and fo of
the reft according to the Order in the
Diftich. Therefore would I know what
ay of the Month the firft Suzday in
une will beon, Anno 1709, finding as
efore B is the Dominical Letter; I tind
by the Diflich E begins the Month,
therefore countingin the Natural order
of she Alphabetonto B thus,E 1, F 2,
G 3, A 4, B s, Ifindthe firft Sundayin
Fune is the 5th. day ofthe Month. If1
would know what day of the Month
the firlt Tharfday of Fuly 1s in 1709 the
Dominical Letter being B I find by the
Verfe the Month of fuly begins with G,
therefore I1fay G 1, A 2, B 3, (which
is Sunday) C therefore is Monday, D T ue/-
day, E Wednefday, and F Thur[day which
1s 7 fromG,and therefore the firft Thurf-
dagl falls onthe 7¢h day of the Month.
The Month begins with a Fryday, fo
caft your Eye down to a{mall Table on
the bottom of the faid Almanack, and
there you find in the firft row of Fi-
gures, 1,.8, 15, 22, 29, which you
may reckon to be always the fame days
Aa 4 of
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of the Weck,the Month begins with,and
fo of the reft. : o

Becaufe I intend to fet down here,
fome of Mr. Seller’s fhort Rules to find
the Golden Number, Cycle of the Sun;
Indi&tion, & . whichare of good ufe to
all. Ifhallin the firft place declare the
natural Reafon and Definition of them. -

The Prime or Golden Number, 1o cal-
led becaufe marked by Feulius Cefar in
the Calendar with Letters of Gold, is
a Circle of 19 years in which it wasfup-
pofed allthe Lunations and Afpe&s be-
tween the Sun and Moon did return
to the fame phice :  Its chief ufe being
to find the Age and Change of the
Moon. o T

The Cycle of the Sun, isa Revolutional
Number of 28 years in which fpace is
a change ofall the Sunday Letters for
every year, whereby is known the true
order of the Sunday Letter. A. being
placed againft the firft day of Fanuary
anél the reft in order to the years
end. : -
The Epaif, isa Number not exceeding
3¢,becaufethe Moon between herchanges
ncver exceeds 30 days, and thereby the
Tunar year confifting of 12 Months is
lefs thanthe folar by 11 days, for to es

- very .
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very Lunar Month is reckoned but 29
days and half, fo a Lunar year con-
tains 354 days and the Solar 365 days.
The differenceis 11 days,and thisis call)éd
the Epa&t. - -« - .

The Indiction, Is a Number of 5, 1o,
or 15 years ufed by the ancient Romans
in Numbring of years, and fet down by
the Bifhops of Rome in their Charters.
The ancient Romans ufed alfo a Divi-
fion of the Solar Montlr into Kalends,
Nones, and Ides, and. therefore will I
declare what they be. . S
* The Kalends were the firft day of every
Month from which they counted back-
wards. As the firft of A4pril they named
the Kalends of Apriland thelaft of March,
Pridie Kalendas Aprilis, the day before
that, the third Kalends of April, the next
day before that, the fourth Kalends of
April,-and fo on till they cameto the
Idcs. This word 'Kalends tame from
the Greek Verb Calo, viz. tocall, for the
firft day of every Month the Cryer ftand-
ing on a high place, made 4 or more calls
to fignify tothe People how many days
in that Month the Fairs or Markets called

Nundine fhould endure from which word
Nundine {prang,. L

Norne



362 Aftronomy.

None or Nones, that is to fay, the
days ‘of the Fairs, during which tim®
the Romans never worfhipped any God.
Every Month ‘had ‘4 Nones, except
March, Masy, Fuly, and October which
had 6. : ‘

" Ides were thofe days by which the
Nones were divided from the reft, and
were 8 in every Month,’ dividing in a
manner the whole Monthinto two equal
parts, for the firft Ides commonly fell on
the 13, 14 or 15¢th. day of the Month,

To {fml the Golden Nahber, Cycl_e of the
P Sun and Indiction. -

When 1,9, 3, to the ]eir hath added beens
Divide by 19, 28, 15. D

E.iample. ‘

To 1702 add 1 which makes 1703,
Divide that by 19, and there remains
12, which is the Golden Number for
that year. Again to 1702 add ¢ and
the Sum is 1711, which divideby 28,
the refidueis 3, the Cycle of the Sun
for that year. Laftly to 1702add 3,
the Sum is 1705, whichbeing dividlo;d

o . y
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by 1§ the Remainder is 1o, the Indi@i~" -
on for that year. . . L

The Golden Namber given to find the Epact.

' Divide br:;, ),far"each one quttadd 10,
30 rejeit, the Prime makes Epait then.

In 1702 the Golden Number is 12,
which divide by 3, and there remains
o, therefore 1o timeso is but o, which
added to 12 makes nothing more, there-
fore 12istheEpalt for that year,

"To find if it be Léa; Jear or paff.

Divide the year by 4, what’s lefs fball be

For Leap year o, for paft 1, 2 or 3.

Anno 1762 divided by 4, there re-
mains 2, which fhews itto be the fe-
corid after Leap year,

To name the ,?lanets' right in order.

If you would count the Planets [oon,
Remember SIM SV M and the Moon.

Beginning at thelhigheftPlanet S ftands
for Saturne, | for Fupiter, Mfor Mar.fg,
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S for Sol, V for Venus, M for Mercary,
beneath which is Luna the loweft Pla-
net from the Heavens, and neareft to
the Earth. ' '

The Number of Days in each Month.

Thirty Days hath September,
April, June azd November,
February hath twenty eight alone,
Al the reft have thirty and one.

And now becaufe many Aftronomical
Elements, Definitions and Problems
are ufed therein, I hope it cannot be
thought improper or offenfive to fpeak
fomewhat briefly and recreatively, for
the Readers fmall infight into the Art
of, -

Dyalling.

This Art may be performed three fe-
veral ways, viz.Geometrically,Arithme-
tically, and Inftrumentally of all which
Pligiveatouch in their Order.

Geometrically, by projecting the Cir-
cles of the Sphare upon the Plain it felf
with Scal¢ and Compafs. A Dya! mgy

e o " be
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be made upon any plain fuperficies, and
all plain fuperficiesare pofited in ofig or
other of thefe three Pofitions; viz. either
Parallel, Perpendicular, or Obliqueto the
Horizon of the place wherein the Plain
is feated, and all theHour Lines drawn
-upon any plain are great Circles of the
Sphare which being projeéted upon a
plain fuperficies become ftrait Lines.

Now the Art of Dyaling confifteth
chiiefly inthe finding out of thefe Lines,
and their true diftances each from the
other which continually vary, according
as the Plains upon which they are de=
fcribed or projected are fituated in re-
{pe& of the Horizonof the place. '
. Of thefe Plainsthere arc 3 varieties,
wiz. 1 Parallel to the Horizon as is the
Horizontal (otherwife Vertical) Plain
only. 2 Perpendicular to the Horizon,
and fuch are all Eredt Plains which be
either Dire&, as North and South, Eaft
and Weft or Declining. 3 Reclining
from the Zenith, or inclining to the Ho-
rizon, and thefe are either Dire&t Re-
clining and Inclining North and South,
or Eaft and Weft. Declining or Recli-
ing and Inclining, S

" Pate
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- Particular Dyals are in Number 2¢
which may be reduced to 17 by fup-
plying the inclining Phins from their
oppofite Recliners which are indeed the
fame, =~ - oo _'
- Thefe Plains fome Denominate from
the fight or Pofitions of their Axis in
the Heavens, ‘others denominate them
from the Circles ofthe Sphzre in. which
they lye. - Ofall which Plains and how
to draw the Hour Lines thereupon with
other their Mechanick operations in that
Art, you may read in Authors at large,
but it is not my meaning to defcngbe
them here. .. - . .. o

Arithmetically, by the Cannons or
Tables of Artificial Sines -and Tangents’
being a more accurate performance of
this Art, by which the feveral- Requi-
fites in all Plains may be Arithmetically-
attained. But the Tables being vulgar-
ly known, and the ufé of .them: no lefs
common, as alfo the Rules: whereby to
find the before mentioned Requifites, to
be feen in feveral Books which treat of
this Science, I purpofe no more thereof

in this place. = o

« Inftrumentally, by a plain and portable
Inftrument accommodated withLines for:
that purpofe and called an Horological

' Trigon,

-
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Trigon whereby Dyals may be deline-
ated. upon all forts of Plain "Superficies,
the defcription of which Inftrument and
its ufe you may feeat laxige in Mr. Ley-
~bourr’s Artof Dyaling, fee. alfo the de-
fcription and ufe of the doubleHorizontal
Dyal in Math. Recrea. . ‘
~ Before I proceed to. Aftrology I will
here give fome neceflary Problems upon
the Terreftrial Globe, and fome Aftrono-
mical Obfervations,

Cofmographical and Afronomical Problems
| we and Obfervations.

I
To find the Longitnde of 4 C’oa»hy;

~ If it be upon the Globe bring the
Country to the Brazen Meridian and
whatfoever Degree that Brazen Meridi-
ancuts in the AEquino&tial that Degree
is in the Longitude of that place. If
it be in a Map then mark what Meri-
dian paffeth over it, fo have you the I on-
itude thereof, if no Meridian pafs over
it, then take a pair of Compafles and
meafure the dittance betwixt the Place
and the next Meridian, and apply it to

the -

-
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" the divided Parallel or Equator fohavé
you the Longitude required.

. 1L
To ﬁrza' the Latitude of " Country.

- The Latitude of a Country is the dif-
ference of a Country from the Aiqui-
notial, o it is an Arch of the Meridian
contained between the Zenith of the
lace and the Aquator, which is two-
old, viz. either North Latitude or South
Latitude, eithey of which extended from
the Aquinoftial to either Pole, fo the

greateft Latitude that can be is but go.
Degrees. If any Northern Country

have the Artick Circle Vertical which 1s
the Latitude of 66 Deg. 30 Min. the Sun
will touch the Horizon inthe North part
thereof, and the longeft day will bethere
then 24 hours. If the Country have
lefs Lat. than 66 Deg. 30 Min. the Sun
will rife and fet, but if it have more La«
titude than 66 Deg. 30 Min. -it will
be vifible for many days. And if the
Country be under the Pole, the Sun
will make a circular motion above the
Farth and be vifible for halfa year,fo uits
S et
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der the Pole there is but one day and
night in the whole year. .

Ifitbeupona Globe,bring the place
to the Brazen Meridian,and the Numbet
of Degrees which meeteth therewith, is
the Latitudeof the place : orwith a pair
of Compafles take the diftance between
the Country and the Equinoltial, which
applyed unto the Equinottial, will fhew
the Latitudeof that Country, which ise-
qual tothe Poles height. If it be upon
a Map, then mark what Parallel pafleth
over the Country, and where it croffeth
the Meridian, that fhall be the Latitude. -
But if no Parallel paffeth ovér it, then
take the diftance between the place and
the next Parallel, which applied to the
divided Meridian from that Parallel, wiil
fheéw the Latitude of that place.

I11. :
The Climates.

_ Climates as they are taken Geogra- .

phically, fignify nothing €lfe, but whe .

the length of the longeft day of any place

is half an hiour longer or fhorter thanit .

isin another place (and fo of the (horteft’

day ;) and this account to begin from the
B b Aqui-
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JsEquinottial Circle, feeing all Countries
under it have the fhortelt and longeit
day that can be bat 12 bours.  But alf
other Countries thatare from the Zqui-
noltial Cirde either towards the North
or South of it unto the Poles themfelves,
are faid to be in fome one Climate or
other ; from the £quinoftial to either of
the Polar Circles (which are in the 1 at.
of 66 Deg. 30 Min.) between each of
which Polar Circles and the Equino&i-
al Circle there is accounted 24 Climates,
which differ one from another by half
an hours time : then from each Polar

Circle to each Pole there are reckoned
6 other Climates which differone from
another bya Monthstime : So that the

whole Earth is divided into 60 Climates,

30 being allotred to the Northern Hemis

iphere, and 30 to the Southern. And
Lere note that tho’ thefe Climates which

are between the sEquinoftial and the

Polar Circlesare equal one unto the o-
ther inrefpet of time, to wit, by half
an hour; yet the Latitude, Breadth or

Interval contained between Climate and

Climate is not equal, and by how much
any Climate is further from the Aqui-
noctial than another Clmate, by fo
much - the lefler is the Interval between

that
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that Climate and the next : {o thofe that
are neareft the AquinoQial are largeft,
and thofe which are fartheft off moft con-
trafted. Andto find what Climate any
Country is under,

_Subftract the length of an Aquinoti.
al day, to wit 12 hours, from thelength
of the longeft day of that Country, the
Remainder beingdoubled thews the Cli-
mate. So at Lozdon the longeft day is
near 16, hoursand ahalf, r2 taken from
it, there remains 4 hours and half, which
doubled makes ¢ half hours, that is ¢
Climates, fo London is inthe gth. Cli-
mate.

' 1V.
 Tofind the difances of Places.

¥ it be upon a Globe,then with a pair
of Compafles take thediftance bétween
the 2 places, and apply it to the divided
Meridian or Equator; and the Num-
ber of Degrees {hall thew the diftance,
each Degree being 6o Miles. If it be
on a Map (according to #Wright’s pro-
jelion) take the diffance withi a yair
of Compaffes bétween the 2 places, and
apply this diftince- to the divided
- Bb s Metie

37t
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Meridian on the Map, right againft the
two places; fo as many Degrees as is
contained between the feet of the Com-
pafles, fo much is the diftance between
the two places. If the diftance of two
places be required in a particular Map
then with the Compafles take the di-
{tance betweenthe two places and apply
it to the fcale of Miles, fo have you the
diftance : If the fcale be too fhort take
the fcale between  the Compafles,
and apply that to the tweo places as
often as you can, fohave you the diftance
required. |

V.

Imagine there were a hole thro’the
Farth, and that a Milftone fhould be let
fall down this hole, and to move a Mile
in each Minute of time, it would bemore
than two daysanda half, before it would
come to the Center, and being there it
would hangin the Air. |

VI

Ifa Man were let down tothe Cen-
ter of the Earth, there would he hang
having both his head and his heels up
towards Heaven. . VIIL.
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VIL

"~ The Moen runs a greater Compafs
each hour, than ifin the fametime the
fhould run twice the Circumference of
the whole Earth.

VIIL,

The Sunin his proper Sphare accord-
ing to the Prolemaick Syftem muft move
more than 7570 miles in ane Minute

‘of Time,

IX.

Ttis of a far higher nature to confider
the exceeding quicknefs of the Starry
Firmament, for a Star being in the A-
quator (which is juft between the Poles
of the World) makes 12598666 miles
in one Hour, which is 209974 miles in
one Minute of time, and if a Horfeman
fhould ride every day 40 Miles, he could
" not ridefucha Compafs in 1000 years,
~ as the Starry Firmament moves inone
Hour, which is more than if one fhould -
move about theEarth a 1000 times in
an hour, whichis -quicker than poflibly
thought can be imagined : and if aStar

Bb3g fhould -
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fhould fly in the Air with fucha pro-
digious {wiftnefs,it would burnand con-
fume all the World here below. Be-
hold therefore how time paffeth and
death poftethon. This madeé Copermi-
cus not unadvifedly to attribue this Mo-
tion of Primum Mobile to the Earth and
notto the Starry Firmament,for it is be-
yond humane Sence to apprehend or con-
ceive the Rapture and Violence of that
Motion muftfbe quicker than thought,
and the word of God telleth us - that
the Lord made all things in Number,
Meafure, Weight and Time.

X.

Under the Equinoial the Needle
hangs in Aquilibrio, but in thefe parts
it inclines under the Horizon, and bein

under the Pole it is thought 1t willhang
Vertical. o '

XL

In the Countrys which are without
the Tropical Circles, the Sun comes Eaft
and Welt every day for half a year, but
being under the Equino&ialthe Sun is

S SR never
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never Eatnor Weft bur twice in the
year, to wit, the 10h of March and 1345
of Seprember.

XIIL. -

If 2 Ship be in the Latitundeof 23 deg.

3o min. thatis, if it hath either of the

Tropicks Vertical, then at what time

the Suns Altitude isequal tohts difkance

from any of the Aquinottial points;then
the Sun is due Eaft or Weft.

XIII,

Ifa Ship be between the Aquinohic
al and either of the Tropicks, the Sun
will cometwice toone pointof the Com-
pafs in the Forenoon, tharis i ope and
the fame Pofition.

XIV.

Under the EquinoQial near Guinea,
there isbut 2 forts of Windsall theyear,
6 Months a Northerly Wind, and 6
Months a Southerly wind, and the Flux
of the Sea is accordingly.

Bb & XV
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XV.

If two Ships under the Zquinotial
be 100 Leagues afunder, and fhould fail

Northerly untill they were come under

the ArtickCircle, they {hould then be but
50 Leagues afunder. .- ~ :

XVI

Thofe which have the Artick Circles
Vertical, when the Sun is inthe Tro-
pick of Cancer,the Sun fetteth not, but
toucheth the Weftern part of the Ho-
rizon. - '

XVIIL
If the Compliment of the Suns height

~at Noon be found equal to the Suns De-

clination for that day, then the Aqui-
nottial is Vertical; ora Ship making fuch
an Obfervation, the Aiquino&ial is in
the Zenith, by which Navigators know
when they crofsthe Line in the Travels
to the Iudies or other parts. - .

XVIL

!
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XVIIL

"The Sun being in the AEquinoftial the
- extremity of the Style inany Sun Dyal
upon a Plain maketh a right Line, other-
~ wifeitis Eclyptical, Hyperbolical, &z

XIX.

When the fhadow of aMan or o-
ther .thing upon a Horizontal Plain is
equal unto its length, then is the Sunin
ttf middle point between the Horizon
and the Zenith, that is 45 Degrees
high.. :

XX.

The difference of the Apogzon or far-
theft diftance of the Sun and thePerigz-
on is 315244 Italian Miles. '

Ajtrolo%; being founded upon the
Science of Aftronomy I {hall proceed to
give fome fmall account of the Rudi-
ments thereof. '

Afrox
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Aftrology.
Afirologia, derived from’ the Greek

&sor, i Aftram & atyes ji.e. Ratio, Sermo,
¢ft enim Sciensia de Affroram motibas, or
a Science which by confidering the Mo-
tions, Afpe€@s and Influences of the
Stars doth Progpofticate or Judge of
things to come.

. The Number, Nature :nd Charafter
of the Pianers I have {poke fomewhat
of before, and therefore fhall add here
only the two Nodes or certain points
of =z i{zuyeis Named and Charattered
thus, - w2 Dragons Head, B the Dragons
Tail.

The Planets have allowed them ev
one, except Sofand Luns, twoof thefe
Signs for. their Houfes, as to Satarz be-
longs Capricornand Agaarins 3 to Japiter
Sagitarsj and Pifees; to Mars Ariesand
Scarpio; toSol, Leo; tq Vewus, Taunrus
and Libra; to Mercary, Gemini and Vis-

o, andto L#na, Cancer. The Planets
%y their continual motion thro’ the 12
Signs make feveral Angles or Afpeits
;ihe moft forcible of which are thefe

ve.
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¢ Conjunition, * Sextile, O Quadrate,
D Trine, 8 Oppofition. o
" A Conjunition is when two Planets
are in one and the fame Degree and
Minute of a Sign ; and this is either good
or bad asthe Planetsare either Friends
or Enem:es.

A Sextile Ajpect is when two Planets
are two Signs or 6o Degrees diftant, as
¥ in 15 degreesof ¥ and % in1gde-
grees of 0, here Fupiter is in a Sextile -
Afpet to Satarn ; this isan Afpe&t of
Friendlhip. :

A Quadrate Afpect is when two Pla-
nets are 3 Signs or go degreesdiftant, as
Mars in 10 degrees of Taarus, and Ve-
nus in 10 degrees of Leo, this particu-
lar Quadrate - Afpett isof imperte@ en-
mity, and Arufts fay that the Perfons
fignityed thereby may have jarrs at fome
times, but fuch as may be reconciled
again.

A Trine Afpect is when any two Pla-
nets are 4 Signs or 120 degrees diftant
as M in 12 degrees of Avies, and Sol
in 12 degices of Leo, Here So/ and
Mars arefaid vo be in Trine Afpeét, and
this is an Afpect of perfett Love and
Friendfhip. ’ '

s An
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.. An_Oppofition is when two Planets
are diametrically oppofite ; which is
when they are 6 Signs ar 180 degrees
(which is one half of the Circle afun-

- der) and this .js an Afpet of perfect
: hatred,

A Partile Afpect is when two Planets
-are ina perfe&t Afped to the very fame
degree and minute, = -

Dexter Afpects are thofe which are
contrary to the fucceflion of Signs, as a
Planet in dries cafts his Sextile Dexter
t0 dguarius, K

Sinifter Afpect is with the fucce(fion of
Signs,as a Planet in Aries cafts his Sextile
Sinifter in Gemini. '

... The Divifion and Signification of the
Twelve Signs of the Zodiack with
the Nature and fignification of each
Planet in each and every of the Houfes.
Alfo the Effential and Accidental Dig-
nities of the Planets, and the King-
. doms and Cities under the Signs and
Planets, being fubjefts too large and
burthenfome for this place by much,
I refer you to the Books of Prattical
Aftrology, and invite the young Stu-
dent of this Science to underftand well

thefe following  Aftrological
Terms
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Terms of Are.

- Application of the Planets is performed

three ways, 1 When a light Planet
being direct and fwiftin Moticn, applies
toa Planet more: ponderous and {low in
Motion, asMercaryin 8 degrees of Aries;
and Jupiter in 12 degreesof Gemini, and
both dire&, here Mercary applies to a
Sextile of Faupiter by direct Application.
2 When they ate both Retrograde, as
Mercury in 20 deg. of Aries, and Japiter
in 15 degrees of Gemini; here Mercary,
the lighter Planes applies to the Sextile
Afpect of Jupirer and this is by Retrogra-
. dation. 3 When one of the Planets are
direct, and the other Retrograde,as fup-
pofe Mercury were Retrograde in 18
degrees of Aries, and Fupiter, dire&t in
14 degrees of Gemini ; here Mercary ap-
plies to a Sextile of Fupirer by his Retro-
grade motion,
. Probibition is when two Planets are
applying either by Body or Afpe&t and
before they come to their Partile Afpett
another Planet meets with the Afpett of
the former and fo prohibitsit. As Mars
in 10 degrees of Aries, and Pemus in
6 degrees of Aries, and Mercary in

5 degrees of Aries: here Venus is ap-

N, plying
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plying to a Conjunltion of Mars ; but
before they come to their Partile Con-
jun&ion Mercury being more fwift in
motion comes to 2 Conjun&ion of Mars
before Venus, and {o prohibits Verus.
Separation is when two Planets have
been lately in Conjun&tion or Afpe&,
and are feparated from it: As Swwrn
~ In 10 degrees of Libra, and Mercury in
12 degrees of Libra ; here Mercary is
feparating from a Conjunction of Sarars,
but they are ftill in Platick Conjun@i-
*on {o long as they remain within their
Orbs. | . |
~ Tranflation of Light and Virtue, is
when a lighter Planet feparates from
the Body or Afpeét of a more ‘weighty
one, and immediately applies to another
{uperior Planet, and fo tranflates the
light and vertue of the firft Planet to
that which he applies to :- As Mercary
in 8 degreesof Cancer, Saturn in 6, and
Fupiter 1n xé, here Mercury is feparat-
ed from a Conjun@ion of Satwrn, and
applies to a Conjun&tion of Jupirer,and
1o tranflates the vertue of Swwrn to Ju-
piter. ~

Refré:
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Refrenstion is when a Planet is apply-
ing 1o the Body or Afpe&t of another,
and Before he comes toithe falls Retro-
grade, and fo refrains by his Retrograde
motion : As Satzyz in ro degrees of 1 ax-
7usand Marsin 7 degrees of Cancer, here
Mars applics to a Sextile of Saarn; but
before he comes to it, he becomes Re-
trograde.

Combafion, 2 Planet is faid to be Coms~
buft of $of when he is within 8 degrees
30 minutes of his Bedy, either betore or
after their Conjunttion : buta Planet is
more afflited when he is applying to
his Body than when heis feparating from
Combultron. :

Receprion is when two Planers are
in each others Digniries, and it may be
either by Houfe, Exaltation, Triplicity
or Term: AsSo/in Cancer, and Lunain
Leo; here they are in Reception by
Houle, or So/ in Tauras and Lusa in
Arses ; herethey are in reception by Ex~
altation. '

RKetrygrade 1s when a Planet moves
backwards from 10 degreesto 9, 8, 7,
and fo contrary to the {fucceffion of figns
out of Taurus into Aries, and is noted
in the Epbimeris thus B,

Fra-
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- Fruftvation is when a fwift Planet ap-
plies to the Body or Afpe& of a fuperiour
Planet, and before he comes to it the

fupérior Planet meets with the Body or
Afpelt of fome other Planet, as Fapiter
in 15 degrees of Cancer, and Venus in 10
degrees of the fame fign,and Marsin14
degrees of T4urus, here Venas applies to
a Conjun&ion of Fupiter ; but beford
they come to their partile Conjunétion,
Mars comes to a Sextile of Jupiter,and fo
fruftrates Venus. .. . . - :
_Peregrine is when a Planetis pofited
ina fign wherein hé hath no Effential
Dignities. . R
“Under the Sun Beams, a Planet is faid
to be under the Sun Beams untill he
be removed 17 degrees from his Body.
_ Void of Courfe, a Planetis faid to be
void of courfe. when he is feparated
from the Body or Afpet of another
Planet, and doth not apply to the Body
or Afpe&t of another Planet while he re-
maineth in that fign. IR
Swift of Coar(e,is when a Planet moves
morein 24 Hours thanhis mean motion,
and he is faid. to be Slow of Courfe when
he moves lefs in 24 ‘Hours than his
mean motion.

Cazimi,
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5
 Cazimi. A Planct is faid to be in Ca-
zimi or the Heart of the Sun, when he
is withing 6 minutesof his Body inrefpeét
of Longitude and Latitude. .
Befieging.A Planet is faid to be befieg-
ed when heis between the Bodies of 8-
" tarn and Mars, as Saturn in 15 degrees,
of Gancer, and Fupiter in 18 degrees,and
Mars in 20 ; here Jupiter is belieged of
Saturn and Mars. ‘ ‘
~ Oriental is when a Planet rifeth be-
fore the Sun, and may be fecn before
Sunrifing. S :
Occidental is when a Planet fets after
;:_he Sun, and may be feen after Sun
ct. o v
Direi. A Planet-is dire¢t when he
moves according tothe fucceffion of figns
and out of § degrees to 6, 7, and fo
forward: , .
- Stationary is when a Planet moves not
at all ;, which they do before and after
Retrogradation. .
- Increafing in Light is departed from So/
or 8¢/ from him. .
Longitude and Latitude of a Planet,
alfo Declination, Right and Oblique
Afcenfion, &. may be feen before in
Aftronomical Definitions,

Cc For

5
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For more of the Theorique part of
this Science I referr to Mr. Midd!:ion’s
Pralical Aftrology and others, andnow
here will fhew you how

Toerect a Ft:g;tre of Heaven, for any Hour,
‘ Day or Nighs.

"The whole Sphere or Globe of Hea-
ven is divided into 4 equal parts by the
great Circles of the Meridian ard Ho-
rizon, and eachof thefeis dividedagain
into 3 other parts by the Circles of Pofi-
tion which interfect the Aquator equally,

~and do likewife meet in the points of
.the Grand Meridian, and with the Ho-
rizen ; which are inall 12, called by A-
fironomers the 12 Houfes,of which there
are four principal Angles ; twoof which
fall equally upon the Horizon, theother
uponthe Meridian, that is to fay the
Firft, the Fourth,the Seventh,the Tenth.
The following Houfes are called Succe-
dent Houfes, the other Cadent Houlfes,
which Aftrologers commonly draw in
this manner.-

- South
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» 'The Lines in the Figure do fhew the
Cufps or entring into the Houfes. But
for the erelting ofan A {trological Figure::
Firft in your Ephemeris you are to get *
the true place: of the Sun; and.if the
Minutes exceed - 30 you are to add ong
degree more to the Suns . place, . thep
with thofe whole degrees enter the Ta-
ble of Houfes in that fign which, you
find Sal in, and in the Column of t%
c 2
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1o Houfe find the dcgree of the fign,
and right againft it on the left hand
under the Title Time from Noon, you
will find certain Hours, Minutes and
feconds,which you are to add to the Hour
in which you erett your Figure, and if
the Sum amount to more than 24 Hours
caft away 24 and with the Remainder
feek in the great Column entituled Time
from Noon, and right againftit yeu {hall
find the Signs, Degreesand Minutes to
be placed upon the Cufps of the 10, 11,
12, 1, 2 and 3 Houfes, then you are to
place the oppofite Signsand Degrees up-
on the Cufps of the other 6 Houfes.
"The Signs are oppolite in this manner.

V5 im| 5]
Signsé %'%Oppoﬁte 4 ‘;*; %Houfes-{l‘ ‘: ?Op?oﬁte i7>
l & I H 15 ! 1 2 | 8 '
mJ L% J L3S Ll

Here you fee that dries is oppofite to
Libra, and Taurus to Scorpio, Gemini
to Sagittarius, &c. and'{o -in like man-
ner the 10k Houfe is oppofite to the 424
the 11¢h to the 5¢h, the 12th to the
6th, &c. :

In-the next place youareto take the

Wylaces of the reft of your Planets in your

. Ephe-
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i Ephemeris and place them in the figns

. of your Figure; always remembring if

: the degrees of the Planets places be lefs

- than the degrees of the Cufp of your

Houfe you muft place him before the

Cufp thereof] but if the degrees be more

than the Cufp of your Houfe you muft
place him behind the Cufp thereof.

" But if you eret a Figure for 8 or ¢

_ hours afternoon, the Planets will require

,r a Reduttion to the hour of the Day; for

" all Ephemeridesand Aftronomical Tables

g are calculated from Noon to Noon,and

b fo you are 10 reckon the time, as if you

o would erect a Figure for 2 a Clock in

the Morning, youmuftaccount it at 14

hours after Noon the day preceding :

but if it be only for a Horary Queition

a mental Reduftion of the Planets places

will be fuflicient; only the Moon by

the {wiftnefs of her Motion will require

a Reduttion, and by adding 30 Minutes

0 to her place for every hour afternoon,

nik and fubftra&ing in the Forenoon 30

& Minutes for each}hour, youmay gain her

4 place truly enough for all ordinary Que-

the ftons but for more exatnefs I referr you

fuch. Tables as reduce the Plagets places

the to any Hour of the Day or Night, and

Ut proceed to give you an Example of /E-

e Cc3 reting
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reting the Figure of Heaven juft as I
find one in Middleton’s Praltical Aftro-
logy. - ' - '
" Suppofe it were required to erelt a
Figure the 6 day of January 1677 at
3 Hours afternoon. In the Ephemeris
you will find the Suns place wo be "27
degrees 6 minutes of Capriccra, then look
in the 'Table of Houfes for o/ in Capri-
corn, then guiding your Eye down the
fecond Coiumn (marked at the top,
Dom. *.) whica isthe Col.mn of the
1oth Houfe) and near the bottom of the
Tableyow’ll find 27 degrees, and againft
that in the great Column on the left
hand intituled Time from Noon, 19
Hours, 56 Minutes, 12 Seconds, which
add to the 3 Hours thetime of ere&t-
ing the Figure, and it makes 22 Hours,
56 Minutes, 12 Seconds, which Num-
ber feek in the Column entituled time
Noon, and the neareft Number

toit is 22 Hours, §7 Minutes, 24 Se-
conds. Then look in the Column of the
Yoth Houfe, and you find 13 degrees
and x at the top, for the Cuip of the
10th Houfe, and in the Column for the
11#h Houfe you find 21 degrees, 16 mi-
~ nutesof v,. and in the Column of the
12t Houfe you find 12 degrees, 3x
Mi.

-
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Minutes of T, and for the Afcendant
14 degrees 54 minutes of %, for the
fecond Houfe you find 4 Degrees 21
minutes of &, for the third Houfe 21
degrees 18 minutes of 9, and fo you
have the Cufpsof the {ixOrientalHoufes,
and upon the other fix Houfes you are
to place the Oppofite figns. Then feek
inthe Ephimeris for the places of the
Planets, and againft the 6th of January
1677 you find them thus.

The places of the Planets,

deg. min. deg. min,

h 19 13 Y ? 17 2 \:t
}L ; §2 8 29 22 v

26 11 ) 29 25 QI
® 27 6 v L 12 11 7

The % is always oppofite to the Q.

Having thus found the Cufps of the
Houfes and places of the Planets you
place them as you fee in the following
Figure,

CC4 AFi:
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Hh A Figure of the Heaven|
AN gzz/urj the 61h 1677 -3

Here you fee the Signs and Degrees
laced upon the Cuips of the 6 Oriental
gloufes which were formerly found in
the Table of Houfs, and the oppofite
figns upon the oppofite Houfes ; and for
the placing the Plancts therein, firft you
found Saturn as aforefaid in Tauras,which
is not the Cufp of any Houfe, but inter-
cepted between the Cufps ofthe 11 and
_12th Houfes; therefore he was placed
“in the 11h Houfe as you may feein the
Figure. Next you found Fapiter in 2
deglecs, 52 rmnutes of Aquarius, you

find
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find Aquarias both upon the g¢b and 8¢5
Houfes, but finding the degrees of Ju--
piter neareft the degrees of the 8¢k there-
fore was Fupizer placed before the Cufp
ofthe 8¢b. Alfo finding Mars pofited
in 8 degrees, 26 minutes of Gemin: which
you find upon the Cufp of the 12#4, but
finding the degrees of the Houfe more
than the degrees of Mars therefore was
Mars placed before the Cufp thereof,
but ftill he fhall beaccounted in the 122k
becaufe he is within 5 degrees of the Cufp
thereof. The reft of the places may be ¢
found pofited in the Figure as was before
dire&ed.

1 fhould now proceed to the Judicial
part of Aftrology, teaching the refoluti- -
on of all manner of Horary Queftions.
But the Subje& being abundantly too
large for this little Volume I would have
you to have recourfe for further know-
ledge therein (if you defire it) to the A-
firologers Books, and defire you will
acceptof o

A Table
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A Table ﬂ_:lév’vding what Pl:;net rules every
Hour of the Day and Night.
Day.
11 2f 31 4 5| 6} 7| 8 9}1011!;
“smdy lool3d n[xfslo)2|go[n
Mwdy  |3|B[%[2(@[2}3> (R Ls|e
Tuefday glofe|z[>{n[x[s(@ 2 e[
ety |2)>(Rx|s@]2]2[> ] B)1]s
Thufdy  [¥[2[@,2[3]>|R|x|sl0e]e
Friasy 2leinlx|soe|eid|nx
swrdy __blyls @le]elr|wle.glole
Night.
Sunday [%[3[@]2[2|D|R[*|3[®2]2
mndy  |2[3|2|Bx|elefelel>|nfx
Turfday wy|alele o] |w[x/s0]e
Wednefday @2|3[D|R|YSO[2|3|D|R
Thur[day LR O AR O]
Friday 30l2|2|> [p|¥|s|®[2[3]2
senrdyy _|313Inluls |@lelslnInlvls
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“This Table is eafily to be underftood,
for know .to every day in- the Week
is appropriated a feveral Planet, as
® to Sunday, D t0 Monday, 8 to Tuef
day, &c. and therefore each Planet go-
verns the firft Hour. Asyou may per-
ceive by the Table that the Sun go.
verns thefirft hour after Sun-rifing on
Sunday, 2, the fecond, ¥ the thirci >
the fourth,’ and foon; ¥ Geverns the
firft Planetary Hour of the Nighe that
is after Sun fet, & the fecond, @ the
third, ¢&¢. And fo of all the reft.

See the Treatif¢ of Aftrology in my
Gentlemans Treafury, where you will
find the Aftrological Predittionsof feve-
ral Men, the Mutability of Fortune in
feveral great Men, and Men born of
low degree that attained to great Ho-
nours, alfo fatal contrarieties inone and
the fame Name, and Days obferved
by feveral Perfons as luckyand unlucky,
with feveral other things not here men«
tioned or defcribed.

Des

/
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Des Cartes and Agrippa as they in-
veigh much againft fome other Sciences
efpccially Agripps, fo doth the latter
of them not {pare or favour Aftrono-
my, but particularly Aftrology, which
he faith is an Art altogether fallacious,
and that all the vanities of fuperftiti-
on; flows out of the Bofom of Aftrolo-
gy, their whole Foundation being up-
on Conjeltures, and comparing future
Occurrences by paft Events, which they
have no preteace for, fince they allow
that the Hezvens never hiave nor will
be iz one ix2ft Poficion fince the
World com.aciced, and yet they bor-
row the effeft, and influences of the

~fom the :.oft remote Ages in the
Vo' berend the memory of things,
pretenuay, . ives able to difplay
~the hidden Notures, Qualities, . of
2!l lorts of Animals, Stones, Metals and |
Yiauts, and to thew how the fame does
depend on the Skies, and flow from
the Stars, yet doth Exdoxus, Archelaus,
Caffandrus, HalicarnafJas and others con-
fefs ’tis impoffible that any thing of
certainty fhould be found out by the
Art of Judicial Aftrology, by reafon of

the
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the innumerable co-operating caufes
that attend the Heavenly influences ; and
fo Ptelemy is alfo of opinion. Fur-
thermore they who have prefcribed
the Rules of ]udgménts, fet down their
maxims {0 various and contraditory,
that it is impoffible for a Prognofticator
out of fo' many various and difagree-
ing opinions, to be able to pronounce
any thing certain, unlefs he be inward-
ly infpired with fome fecret and hidden
inftint and fence of future things, or
unlefs by fome occult and latent com-
munpication with the Devil. And An-
tiquity witnefleththat Zoroaftres, Pha-
roah, Nebucchadnezer , Cafar, Craffus,
Pompey, Diatharus, Nero, Julian the A-
poftate and feveral others moft addi&-
ed o Aftrologers Predictions perifhed
unfortunately, tho’ they were promif*
ed all things favourable and aufpi-
cious. And who can believe that
any perfon happily placed under Mars
bemng in rhe Ninth, fhall be able to
caft out devils with his prefencecnly; -
or he who hath Sacarn happily>covfti-
tuted with Leo at his Nutviey, fhall
when he depart, this Life immed-arely
return to Heaven, yet are thefe Here-

fies
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fies maintained by Petrus Aponenfis, Ro>  |¥:
ger Bacon, Guido Bonatus, Arnoldus de o
Vil.a nova Philofophers ; Aliacenfis Car~ - I
dinal and Divine, and many other fa- M
mous Chriftian Dofors. Againft which il
Aftrologers the moft learned Picus Mi~
randuls wrote twelve Books. fo fully i
as fcarce one Argument is omitted a- ﬁe‘
gainft it, and gave the killing blow to
Aftrology.Amongft the ancientRomans b
it was prohibited, and moft of the Ho-  Pr
iy Fathers Condemn’d, and utterly ba-
nithed it out of the Territories of Chri- U
ftianity, and in the Synod of Martinus 2
it was Anathematized. As to the Predi- | lo;
&ion of Thales who is faid to have fore- &
told a fcarcity of Olives and dearth of
Oyl, fo commonly avouched by Aftro-
Togers to_maintain the Glory of their |t
Science, Des Cartes, anfwers withanea- | ©
fy reafon, and moft probable truth, that &

hales being a great Natural Philofo- 'k
pher, and thereby well acquainted with  §
the vertue of Water (which he main« '’
tained the principle of -all things) he
could not be Ignorant what Fruits ftood ¢
in moft need of Moifture, and how |
much they were beholding to Rain for |
their growth, which then being want+ | |
ing, he might eafily know there woug‘:
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be a fcarcity withoutthe precepts of A-

ftrology;but if they will have it that Tha-
les foreknew itonly by that Art;whyare
not others who pretend to be fo well
skilled therein as able to have the fame
opportunities of enriching themfelves.
As for the foretelling the deaths of Em-
erors and others, it was but Conje&tures

ﬁnowing moft of ’em to be Tyrants,and
hated, and thereupon alfo would they
pretend to promife others the Empire
and Dignities which fometimes fpurring
up ambitious Minds, they negleted no
attempts to gain the Crown,the Aftro-
logers thereby occafioning Murders,and
advancements by fecret Inftruttions
ratber than any Rules of Art, which
they publickly pretended to, to glofs
their A&tions and advance the Honour
of their Conjefturing Science: By the
fame manner might Afilezarion fore-
know the death of Domitian, and as
for himfelf being torn to pieces by dogs
twas buf or Aftrologers
do not ex &ions beyond
death, ana_tucrervre ne aid not fuppofe
“his Body fhould be tornto pieces after
his-death, as it proved, but aliveasa
punifhment for his boldnefsin foretelling

the Emperors death, which beinga com-

mon
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mon punifhment bad j¢ proved fo, it
had been by probability: from Cuftom; -

but not ofthe Rules o -Afirology.;

~ For 6 feveral reafons that prove J-
dicial Aftrology to be vain and falfe, fee
in Blomes Body of Philofophy, Part 3.
Chap. 14. i the Hiftory of Nature. :



