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Twa Tables crthe e P Pecis ) numbers,

and the other of their Logarithmes, forthe réady
converting of Sexagenary Tables into Decimal, and
the contrary. And for che finding of the part

Propnrtional in all Sf:xagcnary
T ABEE& S,

As alfo Tables of Declination , Right and
Oblique Afcenfions ,  Afcenfional Difference,
and other Tables of the Primum < Wobile, for the
- {peedy and exact erecting of a Figure: In all

which the ufe of the former Iables in
; taking the part proportional
will appear.
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Tothe Courteous READER. |

Hat the vulgar parts of Arithmetick , as Addition,
Subfiradtion, Maldplication and Divifion are much ea

- fier in whale npsmbers than in fractions is not to be Ai pu-

cod + but how that difficulty whieh is in valgar fiacti-

ons may be (if wot removed, yet at lefF) ubated, many ingenions
s Artifts bave earneftly indenvonred :  and Decimal Arithmerick
which (ome are pleafed to ftile a new invention, hath by thofe fas
smons men of our own Nation, Briges, Gellibrand, ¢ Oughtred,
been found the beft and readicft help. Dbut if we well confider,
that the number of (harasters-by which all numbers are €x-
reff are an{}f ten, mine digits and a cypher ; we may (im wey appre=
bhenfion) fFile this Decimal way, a Reltauration of ‘Arithmetick

to the [irft and moft ancient pringiples of  that Noble Sciences

Nor can I any more perceive 1ar‘£'.,?1£ra.f:z!s£r or reafons former
Ages had for their at firft departing from this Decimal way,
than I can for onv not veturning o it : I (hall wor mndert: k- to
devine the reafons of ‘the oe, but cuftome (as 1 per[wade my [eilf
35 the befF plea that can be given for the other - and rbat, I com-
fefle, #s hard to be changed in gencral without th> [famp of An-
thoritys and this is not eafie ta be pracured, anl:[[e the Fro eEB
bring more prqﬁhr to the private gwdertak v, then to the }*.f:f?:"r'qu::
Bt why it (bonld not be done in A ﬁru;m:—m}mf Tables, and’ J'".Jsr.'fJ
like, whkich come to the feanning of none but Artiffs can never
b _ﬁﬁcqrﬂ'!‘r admired : ..*'Ji""Jfr.*ic.‘r“- i J" Genius leads thim to th [e
woble Sterdies, will not depurt frome this " tediors and trowblefome
[exagenary wa) r."_’-fm.f‘ [wer, 1t Were to be wilhed that others
?};j'gfjr not be forced to 1t, &5 of mec J’J, .ff‘c::.' wop(t, patil there be
Tables p.‘-.-'f*f'r".l:['--:u' i another form, the which Gud' willing [hall
wot lorg b wanting ; and thut thafe Decimal Tables of Affro-
somy WhICH Ave 1ube ded, mway be read:ly compvared wih rhefe
Sex ey Tables alveatly P ﬂ’r.’ui or now in the P effe + in

the fir[t of thefe infuing T blos s hon wrap (F readsly fivd.th: De
i o Lf'_fp A5 JI-'_ _1.:,._.]‘- AVVepH L ET T f-]':':l’.'.ﬂ;.'-_'ilf,. wp et bed ik bR e ar,
mation, and the comstrary 3 tie conftrutiton whereof we wi/ [hew
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L PROBLEME 1.
- To turn fexagenarynumbers into decimal, and the
SEONEEEL e L
He decimal of & frattion given is wfnally found é/y the Bule
- & of three, or golacn virle of . proportion in this mamiey ; :
oA the denoprinaror ofwa frattion, 15 to the Numerator .+ [a
#5 10 or 100, tathe decimal parks requred.
Now thenithere being 6O minutes in adegree or hour the dos
cimal dnfwering unto X2 minstes, or to the fratlion &2 gy thus
b found, As60 s to 12,045 100 fo 20,
Again, there being 3600 feconds i1 4 degree or honr, to finde
the decimal anfwering unto 16 (econds, or to A,
As 3600 is5to 16, fo is 10.000, to 00444 :
And according to thefe direttions yor: may find the Desimals
anfweriag to any thirds, fourths, fifehs, or-any other frattion of,
adegrees it :
Or the décimal anfwering to one minale, one [evond, one third,
Cre. may thus be found - By the former propofition, & wunir with
eyphers isthe decimal of one degree, or 60 minntess and af
100.000 be the decimal of 60 minutes, §0.000; swhich is the
alf of 1t muft be the decimalof .30 minytes, 2501080+ the de
cimaliof. X5 minates, and 08333 5 which. is thealird part
of 25 80,45 the decimal of five minntes, and OX666, the fifth
part of ©8333, is-the decimal of one minwuie.and thus proceeding
dovmpard yoru miy alfofind the dscimalof a (econd, third, fonreh
or fifth, ar'gn} othex fraltion part of a degree propounded, aréf
the fradtion parts of jany.other integers whatfoever, And having
 found the decimal of the least part defired, the vest aye eafily
Jornd by a continnal addition of that unte it (elf, mniil you have
made as many decimal :r.-ﬁﬁ:é.?rf.f,{ asthere are frattion parts in the
snteger propounded. Thes ©3338s the dogble. of 01667 45 the
decimalgf two minutes, 05000 the decimal of 3.ChE
‘The frattion anfwering 1o any decimal is alfo _f.:;'-x:xd E?L y.the Rule
of three, in this manuer ¢ As1000C0 to1he decimal wumber
givens (o is the Denominatorof # frattion , tothe Numerator,
eAndtlicrefore, as 100 40 20,0 60 to 3 7. By thisyou may ffrc
et Tl the
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ihe conftenttion of the Decimal table,ithe ufe whereof is. 1wos”

fold s Eirfes
' PROBL, - 95" ’
To finde the decimal of any {exagenary aumber, and
SR the contrary. :
A iEvitbe veguived to find the decimal anfwering.to 37 mintes

. | _g‘s-ﬁ-::aﬂd:, 16 thirds, 5 fourths, 29 ﬁﬁfj; in motion.

futhe prft page of the Table; I find 37 minntes 12 fc:ma’.rj
sibichis the neeveft le[[e, and 62 anfwering thevents, and - in

the third column of the (econd page I find sn the top 12 [econds,

and looRing downward ig the [ame column till I come to. 25 fe-
condy: I j’f nd inthe laff column af the page, r{gfjr ﬁg&:’xﬁ :‘.fJf.“
5 [econds; this mmber 36xx 1111, which being anneXed 10 62,
" The decimal of 37 mum 25 feconds 623651111}
T he decimal of 16 thirds D5COYHO 74X
The decimal of § fourths 6000001858
The d&8imal of 29 fifths - 8000600373
#hcic-fumis the decimal fought 6236856083
Fhe % Example 2-
If'n be vequired to find 1he decomal of 8 .E:p:!;'.rj' L7 meinntes
)'p}i assft first find how many minntes and [cconds inmotion'do an-

[wer toyour honrs and minptes in time by the topof “the Table of -
Logayithmes, and in the 24 page of thefeTuables, I find'that 40°

aiinntetin iotion are anfwerable 10 5 bours is time, iaud in the
' tablé bi se thit i finditharone minnre 25 [econds in mation are
anfwerable unte 17 apingtes inrine, which bemng added o the 40
minstes, the [umme 15 AT minntés, 255 fecondsy and the decimal
theredf, by the laft Probleme, is 69027775184
* “To find the parts of adegree in motion, or of ady in time
anfwering to any Decimal given, s bist the contrary work, tao the
fermer; and needeth'no ex amples
SR L AT
" To fild ché .part proportional-in allfexagenary Tables.
S He parr propotivonal in all (exagenadisl ables 15 {omewhat

i ~ T L3 %
. .n‘a.ff_fff’ljomc o _;'T.‘-f-.ﬁf:_ cither by.rhe numoers themjalves ¢fuen,
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- (4) |
or by # Wfal fexagenayy Table s bae by this Table it will be ea.
fily found, either e’;}y Multiplication onely, or onely by Divifion.
It adcgreeor aday be the firft vevm in'the proportion , - the pare
proportional will be found by Mulsiplication onel); otherwife by
‘I?;’véfaﬁ.

Example.
Decimals
If oo degree ] 100.000
Give 7 minutes 45 {cconds 12916
What will 27 minutes eive 45000
The produt of the fecond and chivd 0581220000
Which being fought in the Table, gives 3 miautes, 29 fes

cands,

Example 2, Decimals
If 23 minutes 35 feconds 38750
Give one degree 100.000

What fhall 3 minutes 2 7 feconds give o575 0
The produ& of the fccond and chird 0§ 75000000

Which being divided by the firft term, the quotient {hal]l be
01483, the decimal of 8 minutes, 54 feconds.

Bt this a3y be more ?‘mdi{}r found é’?} the Table ﬂ;ffawfﬁg, 5

which you have the Logarithmes of thefe decimal mumsbers whofe
confiruttion and nfe is thus,

PROBL. 4.

To make the Logarithme anfivering to the decimal parts
of a Degree.

He conftruttion «f Logarithmes in the general s fully ex-
plained by M., Hl'iggs in his Arghmetica Logarithmica, an
Epitome whereof you may [ec in Mr. Wingates Canftructi=
o of Loparithmes, or in mne own < Muhemarical Infbitution »
That which I here intend.is onely toh:w yox. how from thence
this Logarithmerical way was deduced, I need nor tell you that
Logarithmes do prfarm that by Addition and Sub(Fra‘tion,
which in valgar numbers muit be mide Mulss plicaiion and Di-
vifion, Thoueh




 and eafiergnor 3 the eonllruction (o very difficalt. Far,

L (5)

T howgh the Logaritkmes of thefe decimal numbers then, are
to be made by the [ame rale with the dicimal numbers them-
wivee, that 15, by the rule of three ; yet % thesr conftroétion by
thar Kule much eaficr 1hen the conftru@ion of the otber s but
+he tedtons work_in the conftruéion of rhe Decimals by the rule
of threeis avoided by other rules; ai fath becn [hewed already,
which cannot be in the couftruction of - rhé Logarithmes of thofe
Decimals, yet for ufe the T able of L::lga?‘i";“ﬁme:r is witich neater

Legarvéthms
Asé6o €0, Ar- B.2218488
Is to 12 1.07918112
Sois 100 2,000g000
Toao 1.3010300

PrOBL. §. -
. Tofind the part pmperfmnal in all Sexagenary Tables, by this
Table of Logarithmes.
N this Table of Logatithmes jyou have the winutes on the
bead, ard the [econds in the fide, and intheir commion Ares
she ngnrm"ﬂm thereof 3 thus the Logurithm of 7 miinntes 45

Jr,rw;d; will be found 9.111149.  But of yor were to find the

Lagdﬂfﬁm of any part of aday, there is a little wore trovble 5
for by the firft leaf of this T able yox o[t (ce bow many ritnsutes
and [econds of adegree co anfwer to the minses of an hownr gi=
wien. wAs if it were required to find the Logarithme of o homrs
39 mrinttes E'?/}' the Table of Lagm:ﬁhm::: 45 minetes in Wioti=
gn.do anfwer 10 9 hewrs in time, maRir e 12 howxr: the hﬁgf?‘;ﬂﬁd
'5.)1* the Iﬁn'? leaf of thix Table 7 minwtes 15 [cconds do anfwer to
39 minKLEsS, and the Logarithme anfwering to 48 minntes 1 5 fe=
conds 15 9.905245; the which is alfo rhe %f,qf::r.t-f?fﬂ'iaf o honrs
30 minwies.  New then to illnfirteche sfe of this i able by ex~

< amiple, [tppofe the gneftion were thdss

If onedegree 10.000000
- Cive 7 mioues 4s feconds 9. 111149
VViar(hall =7 miutes give 9.65 3212
The anfwer is 3 minuces 25 feconds 8.764761

Exam-

e

|
|
|
t
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o IE 23 miues vy feconds Y “Subratt 9,588325

o1 Gy Rdepree: €8s 33 I sl 10.000000

< Whatthall 3:minifesi2 7feconds give * - 8.759667

“: The anfwer is 8'minutes 54 feconds’ * 9171396

Examplet3, ' (0 o
«df vhe Suwin oné day move 9. 38 fec. how misich doth be
g, 5 “Weve in2 Y-hours 44 min, 1 this queftion & Aay'is fuppofed te
e confift of 34 hours, whereas our Table bath but 12, Itherefore
' take the half. thereof, and (ay
If 12 hturs :

10,000000
Give: 29 min, 4,0 fec, 9:696307
“V'Vhatdhall 9. hours 44:minutes giver 9,909079
The anfwer is 24 min. 11.{ec: 9.605386 |

Which being added taa.g min. 49 [(ec. the mation anfwering to |

3 Y horirs 44 mrniis 4 min. o fee,
By thisbistle which hath beer [ard; there is enough to demon-
Serate either of thefe Tables. ro be michmore ready- for<practice
wthan that whieh.hath been bith-rto #ufed; and of v thes Table of
Logarithms we (hall yet add jome few cxamples-in‘taking the part
._,ﬁrﬂparr{p#gf;i&. the Tables fa{f‘am;r‘g.' i :
a SR mie R . o E PFE(}R}J, (;‘
"Thelufe of the'table of Declinations.

H Aviug, done itk thedecimal Tables, and Tables of  Lo=

A garithmes, we now come to'the Primum Mobile,or Doctyine
of the Sphere; inwhich the firft T able that needeth .ri;gr expla-
Hatton is.a T able of ‘Declinations. R
- ednd theve the Deciination of tha'S Hiorother Pf;a':lez’ i fb;;mi
by thefign inthe hoad or foot, and thie degree jon'the. right' fide,
#f.4he fignbeinivhie foor, orom the left fide, if it be in the head .
for the common mr‘_éffgft.rf.r the Declination fought, if J}a_-‘-#'_brzf&'f
refpect-toyosr Plamets proper latitude, and theparr proportional,

For cxample: Supnofe the moon were in 1 o degrees 53 min.af
Lo, and-her deciination were required; baving | North  likitude
_::_ciegrf ery " e g

| The




(7)
ﬂe d:cfm;r:m in that Latiinde H[I gd”af Les s.:r gdior m,

of Eev#s|17 42
Their di d'fgﬂnﬂy f oG 10 .
Now if one-degrée give xo'min, - 9:50060x
¥Vhat fhall 33 min, give’? | 974036
“The anfwer is 10 min; 2y e L 9.240963

Wwhich being fhbﬁmt&ﬂffhm v&on, Becanfe the dﬁ:!ma.r:an

. lovda dim;g‘f, the msaans declination will be 17 d. \§ T 27 Jecs

Prost.. 7,
.Fhe ufe of the mble of Right ﬁfﬁ:cnﬁunl
~H. E:gﬁ:r Afcenfon ? tie: Table ja!{m:ﬁg is had' Gy the figw
imrhe heads andthe degreeinithe lefp fide;” and in'the com-
o angle is the Right Afcenfiom, -
Exemple; Jf che Right Afcenfion of a: planet in 124 15 w.
of drics, and 2. degal rf fomth Latitude be ﬁmg!:rr-

Ti':# Right afcenfion of I :‘gdgﬁ: g ;;!-
T}gﬁrcnﬂ ct}, fj'
lF.ﬂu de‘ﬂm givesgmin,  €ovg 1D g pﬁ‘ﬂzz"
V¥har {'ﬂa!i Iy min. ﬂl"ﬂ'. ? 9:397939
Theanlweris 13.44 [ 9/ 360E4H

Which being added. to 10d, 49m; rée« Right Aﬁmﬁm of rhe
pomm: [ [(orught wil’ be '52.02.44. But ifithe Right Afcenfion of
the point farf‘gfu be.sn Samf:rrrmf ns;you mwft add 180 d. to the

£ fonrid.m the Table, nmf vos Bave your defire., Thusshe 7i

f.g"cmﬁm of 12d.15m, of Libra, with two. degrecs. of. Noveh
_fgn;nde, !g; adding 1 SD to-the former archwill be 192.024

1 ProgL. 8
To find the Afcenfional difference: ¢

"'I'H& aﬁ'mf omal drfcrmc ¢ of any.par: of the\Zodiack_ is fownd

by thé deg. of declination 1n the leftfide. and the dzeg. of the
‘Polés élvarion in the bead, the conwon ax gle-gives the afcenfro-
nal difference fonght,  Example. er a plavess. declimation be
4.26, wfaafﬂ afcenfic foval difference is [aughr dnder the elevation
of 52 ‘rg The Aft :ﬁﬁlw! atfference in tB-F elevation anfwerin

) dig. of declination % 6, 26 sto g deg.is 5.08, differense 1.3

a If
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If one dtﬂrte give 1.18. . 85335201
"V Vhat fhall 2,1'5 min, mﬂ' b 0.6§6821
The anfwer is 33 1n1n 7.972612

Which being added to 5,08, the afcmf wmal difference uf ;bg
‘nww [onght will be .41, >
- PROBE:
1 o Tofind the’ Obllqut aictnﬁnn

'I“H ¢ obligue afcenfion of any pavt of the Zodiack, ¢s ﬁﬂud by
- the fign and degree in the firfF solumn on the left band, and
the Poles elevatiow on the head of the table, the common angle
will giveyou the oblique afcenfion fonght.

Exam le. Liet.the oblique afcenfion of o deg. 14 min, af."f"arrga
in the ﬂ"wmmn of 42 deg. be [onghs.

d:o‘ is : 6
The Dbllqut alcenfion of ' p dr:cr is ii; fg

Difference 8

1]
if 4 dew - 8.823908
(.rwe 5 d.8 m. y ; 8.932247
o What fhall 3 d. 14m, nw: > 2 8731400
Their fumme 17,663746

From which fubtraét che firft, the anfwer is 4.09 8.830838
Wb;cb éar{g added 10 149.38, the Obligue afcenfawill be 15 3. 27
: _ "“'PROBL. ' ro. :
: To find the Mid-heaven. '

TH ffr rElm s premifed, the Raght afcenfion of the Midheaven,

and there }tﬁf Midheaven st [elf will eafily be found, for
the hours frem neon converted into o /E quinoltial degrees, (by the
Table for that purpofe) being added 1o, the Suns right afcmf 07,
domake the right afcenf. of :‘ir Mid-heaven, which [ ought in the
rable of Ef?f}r .r‘fﬁ&'?{.n’"ﬂﬂf gives the M:dﬁmwen it fﬂf
3 Examplc Leétthe San be in 4 a!rg 4 min, of Virge, the time

froms noon x8 bours 27 min.
The Suns Right A {cenfion in 4 deg. is 5§ 5'-=I~ ’
_ 5 dr:s is I§6 §X
sl _ _‘D_Jﬂercncc N T
g4 |




(9)

“Ifone degree give § 7 minutes 9:977723
What fhall 4 meinutes give ? [ 8,823008
.~ The anfwer is 3 min. 43 fec, ~~8.801631
+1 ‘Which being added to 155-54- the Suns Right Afcenfion is
155,58 fere.

The £ qﬁiﬂaﬂf}rf degrees anfwering ta 18 horrs, viz. 270 d.
and the degrees anfwering to 27 min. of an hour are 6 deg. 45
min. and therefore the Right Afcen|. of time is 276.45 which
besng added to the Suns Right afecenf. their dgorecare 432.43,
or rejelting 360, the remainer 72.43 is the Right afcen|. of the
Midbeaven, whereto anfwers in the Table of Right Afcenfions
14 deg. 40 min. of Gemini, which is the point of the Ecliptique
for the cMidheaven ir felf.

PRoOBL. 11,
" To finde the Culps of the other Houfes,

~He Obligue Afcenfions of the other Houfes are found by a
X coyptinnal addition of 30 deg. to the rrgﬁr afven[. of the Alid-
beaven, Thus the obligue afcenf, of the 11 horfe is 102.43. of
ihe 12.honufe 132 .43, of the Aftendant 162:43, of the [econd
hon(e 192.43. of the thivd bonfe 222. 43, g

The Poles elevation above the civcle of Pofition of the Afcern-
dant 15 alwayes the [ame with that of the place, for which the Fi-
gure is erefted s the Poles elevation for the 11,12,3, and 3 hon~
fes, yow may find in the T able for that prrpofe, annexed to the Ta-
ble of the Poles clevation above any circle of pofition.

Esample. By that Table wieder our clevation of 51,33, the
poles elevation above the circles of pofition of the 1t and 3 bon-
[es is 32,11, and the poles elevation above the 12 and 2 bonfes
is 47,28.

Now then fo find the cufp of the 11 houfe, look, the obligue al-
senfion thereof 103.43 in the table of Cbligue afcenfions anfwe-
ying to 32,11 of elevation. and the potst of che Ecliptigne an-
[wering. therennto is Cancer 24.58.  In lik, manner, if you look,

the oblique afcen[. of 1he 12 houfe, 132.43 under the elevation
of 47.28. the cufp thereof will be Leo 25.15.  If you lock ile
obligne afcen(. of the e Afcendant ¥62 43. under theelevation of
51,3 2,the cufp thereof will be Virgo 17,56. # I'f

, .
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If you look, the obligne aften[ign. of the. [ecand haufe-xg 1543
under the elevation of 47,28, the.cufpwill baLibra 9,286,

Laftly, if you lock the oblique afcenfion of she third haufe 2225
435 %ader the elevarign:of 33,11, the cufp will be Scorpio; 6,2 1.

The other [1x houfes are in the [ame degrees and\ minytes of
the oppofise f1gpesy ~ - .« o0 ' :
4 et we AERBRT. CX3e y Hiaoa

Tq find the Poles elevation abose any. circle of. pefitian...

TH ¢ Poles elevatign.above 1he Horizanof & flar is found,
- & the-degrnee of hig Deglination. in. the fecand. column: of
right F:r.:’mj page of the Table,if the Declination thereaf be Nantls ..
#nder the earth, ar Saurh, abave it 5 and inthe, [ccond colusism of
the left band Pﬂg;_, ffrér ‘Declination be Soush. upder the earth,
or North above it, and his. diftance from the Meridian in &
firaight line, fop inthe bead.of your Tablein adirect line (nfin
@ donble nroportion if meed be) you (hall have the degree- of the. .
Poles elevation above the ci cle of pofstion. ; g

Example Let the Sunbe in 4 dﬂg 4. minntes of Virgo, end
bis declinarion 10 degrees 3 munstes North above.the earth, b
diftance from the Meridian 83 degy gmin. New, then: to. finde '
the “Poles elevation, d-Jook.in that. Table for the Suns declinaion
inthe [acond column of the left bﬂud-pgggl and his diffance. from
the (M. r:'difznqiﬂ:;g fivaight lsme, and in that, laft Polis of. thatiar
ble I find -;:{g,uT 10 degrees of decliyationt he diftamce. of 4 flar
from the At r.dian neercft 1o my #mmber. to be 83,22, avd over
the bead thereof 50, which is.the degree of the Bolat-eleuation
above thas circle of pofitions :




A Help
CALCULATION,

Or

Two Tables, the one of Decimall
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