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YOUNG BUILDER's, ~

RUDIMENTS.

PART L

"LPCHEIRE: T

- Of the Defimtsons of [uch Geometrical Lanes, Superfices
Bodies, as are neceffary to be wunderflood by every
concern'd tn the noble Art of Sound Buildmg.

and [olud
W orkman

22H AT do you mean by Definitions ? |
I\  B. Dehinitions, are the Explications of fuch Lincs,
EMVINVE2 Figures, Bodies, and Terms, &¢. as concern the fol-
Souac) lowing Work, towards rendering of it plainy clear,
and eafy, by which all manner of Difficulties will
- be avoided. |

#. What do you mean by Geometry ?

B. Geometry is a part of pure Mathematicks, wherein Magnitude
i¢ confider’d, not fo much in refped to its felf, as the relation it may
have to another Magnitude of the fame kind, in abftracting it from
all Matter or fenfible Subjeét.  Wherefore it 1s divided into two Kinds
or Parts: That i5, into dpecwlative and Pradtical. ‘

A. What is Speculatiye Geometry ?
B. Speculative Geometry, confiders the Properties of Quantity,
which has Extenfion, as Lrwes, Planes and Solids, c.

A. What is Praclical Geometry? _
B B. Praflical




: . . . ~
g . Geametrical !)qﬁntﬁm ~ F - .
B. Pra&ical Geometry, is the Art of Meafuring and  Dividing of

Quantity or Magnitude, as Lincs, Superfices, and Solids, .

- A. What is the leaft Part of Quantity? Gy .
* B. A Point, as the fuperficial Appearance made by the Point’of a |

Pen, Pin, Pencil, ©c. jl;ay moft - Mathematicians {aid to have no

Parts, becaufe Ewnclid happen'd to 13y, That a Point 15 thar which
_%hath no Parts. That ispa Point is that which s no part of Quan-
. tity, but is:the beginning and end of Quantity,. What a ftupid De-
finition is this, when they fay, A Point is that which s, &ec. W here-
fore it.is fomething, or otherwife it~ could not be the Objeét iof the
Mind, and ‘confequently - nothing could be underftood by it.. But
if fomething is to beconceived in the Mind, tho’ never fo infinitely
{mall, it muft be confider'd as a fuperficial Quantity at leaft, (if not .
a+folid;) namely, an infinitety finall Sphere, which yet fo infinitely ,
{mall may by the Mind (tho’mot by the Hand) be again divided
and {fub-divided into an infinite’ Number of deffer Parts.

Had our Zuglifb Mathematicians but confider’d, as Monficur Oza-
nam didy they would have defin’d a Point as he hath, viz. A Ma-
thematical Point is that which hath nat Parts, or at leafl is what
ought to be confider'd as fuch. He knew well, that a Point did con-

fift of Parts, and thereforc faid, [ is what is to be confder’d, or
fuppos'd to bave no. Parts; but does not in the leaft offer, or at-
tempt pofitively, as others have blindly done, to fay, 7%4sf 4 Point

hath no Parts. |
- Now, fince that Phyficks allow a Sub-divifion of a Point, ’tis ftrange
" to me, that Mathematicks, which is the real Subje@t of Quantity,
fhould deny that a Point is any part of Quantity, and yet is the very

s h -
« L) R $ o

X

&

firft Principle from which the’ whole afcends. '

And in Confideration that none has yet proy’d a Point to'be no.
Part of Quantity, I fhall therefore, until fuch Proof be made publick,
define a Point to be the leaft Magnitude confider’d, and that two-fold.
That is, Firfl, The leaft Superfices when confider'd as a Surface : And
Secondly, The leaft Solid, when confider'd asa Body, Whence it fol-
lows, that Lines will be of two kinds; that is, either fuperficial when
confider’d on a Plane or Surface, as a Line drawn on Paper with a
Pea or Pencil ; or {folid, when abiolute, as*a Line ftrain’d thro’ the
Air, from-one given Point to another. |

.Since that all Lines in Praétice are generated by the Motion of a
Point, from one determinate part of Space to another, the fuperhcial

Point muft generate a Superfices, whofe length is = the Space pais’d
thro’,
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thro’, and breadth. to thesDiarfieter of the Poifit 5 and the folid Poin
- muft generate a folid Body, whofc I:ngt'hrwigsbe == the Space pafs’d
thro,-and thicknefs to the thicknefs 6f the Point. B Y
A. Pray what Formsiare thefe two kinds of Poigits of 2~
~+_B. The fuperhcial Point is, an infinite fnrall. Circle; being the only «
~fuperficial Figuge that contains the moft’ e im the' leaft mﬂéﬂﬁﬂﬂi
wherein obferve, That if a Point s confider'd” as ‘& Circle, then its
Center may- in fome meafure be:confider’d as a Point. But fince that
that Point” doth contain Space, tho' very fmall,-its out'Part may be
confider'd as a Circle, and its Center may in like manner be cﬁ‘nﬁzer'd .
as before, and that again in-like manner without end: =~ * -
The folid: Point is an infinite fmall Ball, ‘Gldbe, or Sphere, which
contains the moft Matter in'the leaft Space, and that regular, and at
‘equal diftances about its Center: Which Center being confider'd as
another Ball, is capable of a Center alfo, and fo on in like mannce
may a Point be confider'd without efdy 'rr S wae ne s W o
It is. as hard a Task to affign the Dimenfions of the leaft Quantity,
as it is to affign Bounds to the Univerfe. If this Definition is - ab<
furd T fhould be very greatly oblig'd to the Perfon that can in-
form me otherwife, Now to the Matter in Handy wherein T fhall . .
define. all fuch, Lines, Angles, fuperficial Figures and folid ' Bodies, as
are to. our Purpofe. 5 | T % b4 |
A What. are the Lines neceffary to be underftood? = e algr !
B. A right Line, and a circular Line. CR YR
A. What is a right Line? s f S R
B; Acright Line,is the:ncareft: Diffance-between two given Points,”
as the'Line or Diftance between A B, for had the Point A . mov'd Place 1.
in the curved Line firft to C, and 'afiérwards to B, it- would haye P& &
pafs'd thro’-a greater Space than the right Line A'B. '
A. What 18 a circular Line. - :
B. A circular Line, is gencrated by the end of a right Line. Stip=
pofe the nght Line @ 4, hx'd at its end 4 as a Center, then if ‘it be
mov'd from 4 to &, and from &to ¢, its end @ will defecribe a curved
or .circular Line @ ¢ ¢, which is alfo cali’d, an Arch of a Circle, Fig. 2.
for was the Point ¢ to be moved on to e, and from thence to 4,
it would complete a round Spice @ 4 ¢ ¢ a, which is cal’d"a Circle;
and thefe ‘are the two kinds of Linesthat arc neceflary for our fol-
lowing Purpofes. - |
A4, 1 thank you §#. * Pray what do you mcan by an Angle?
| B a B. An




#* | |
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Angle is an-indefinitc Spacetaimted by tvo right inclin-
cgt together

~ ing: Lines, which.m n_one Pointj as the right Bines'd &,
gy 3. and 4 ¢, which being continued in their own Pofitions, will meet at
¢, aod by that gencrate an * Angle.. Seo h!:fﬂiﬁ*, the right Lines
. fg, and i £, being-continued, will meet at 4, and form an Angle alfo.
~ Butif twp Lines meet in fuch a manner, as to have no Tnclination
the one to the other, they ‘will génerate a right Line, as the ‘Line / 4
meeting the Line # #, in the Point ¢, and being both on the fime
Plane or Levely, will when they have met, generate a right Line, -
* equal to both. their lengths, without forming of any Angle. There=
fore if onc right Line meet another right Line, in any different Pofi-
tions, they will conftitute an Angle at their: Point of meeting. |
A, How many kinds of Angles are in Practice. |
B. Thice. That is to fay, an acute Angle, a right Angle, and an
obtufe Angle. N it p =d 4 Tationd
A. What is an acute Angle? . = % LR e
B. An acute Angle, is an-Angle whofe Inclination is nearer ' than
a right Angle; but firft I muftinform you what a right Angle is'
a right Angle is conftituted by the mecting of two right Lines, with
Fig, 4. an equal Inclination. That is; if a. Line as € ¢, meet another Line
as d 0, and 'inclines no more towards 4, then it doth towards & but
ftands direétly fquarc between both, then the Angle is call’d a‘righe
Angle, and the Lin¢ ¢ ¢, is therefore call’d a perpendicular Line to
the Line 4 4. -
“Now, when any two Lines incline nearer to one another than @ ¢
~ doth to ¢, asthe Lines f c and 4 ¢, or 2 c and d ¢, than by their
- meeting, they form fharper Angles than the right Angle ¢ ¢ 4, and
- ~are therefore all call’d acute Angles. '

A, Very well 8ar, T underftand you, But pray what is an ob-
tufe Angle. |

B. An obtufe Angle, is an Angle conftituted by the mecting of
of two right Lines, whofe Inclination is greater from one another than
the Lines of the right Angle, as the Angles made by the meeting of
the Lines f ¢, and ¢ é; or 4 ¢, and ¢ 4, by which they form Angles
that are -more blunt than the nght "Angle, and are therefore call'd
obtufe Angles; and thefe are the feveral  Vareties of Angles.
A, 1,thank you §#r. Pray now proceed to fuperficial Figures? .
B. The fuperficial Figures for your Purpofe, are .the Circle, the |
various. kinds of Triangles, the Square, the Parallelogram, the Tra-
pezium; and the various kinds of Palygons.

A The
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y i *'Gfomdrfmi_
A, The*Circle you have alread
Triangles ? £ ,_ :
B. "Tis true, 1 haye thewn you how a Circle is gencrated, but ¥
have not inform’d you of the Lifics belonging to it: Therefore obferve,
that the curved Line @ & ¢ 4 ¢ 4,4 call'd the Circumference, the Space  »
gﬂtain’d ‘within it, the Circle uts felf. - The Point & itsCenter; the x
Jne 2 ¢, (or any other that pafles thro’ its Center) its Diameter, and
one ‘half of it as a 4, or d e is call'd the Scmi~diamcter, or Radius
of the Circle. Now I will procced to define the various kinds ot
Triangles. | s | | e -
A. How many kinds of 'T'riangleés are there neceffary to be known?
B. Three. That is to fay, Equilateral, Ifofeles, and Scalene. .
A What 1s an’ Equilateral Triangle. |

< | |

hewn. hﬂw | pm}r. procced m the

*

- B. A Tnangle, wﬁqﬁ: three Sides, are. = onc apother, as thé Tsi, 4 o
fngle g " - 3 T RO e

A. What is an Ifofeles Triangle? . T A
B, A Triangle, that bath two Sides == one another, and- the third
Side uncqu_ah_ﬂs~;imt_T;imgln b, B e,
A. What is a Scalene Triangle? A
B. A Scalene, or Scalenum Triangle, s a Trangle whofe three
%}dcs are unequal to one apother, as the Triangles ¢ and 4, and here
ote,
That when one of the Angles of a Scalene Triangle 1s right an-
gled, as the Triangle e right angled at g, then fuch a Triangle is
- called a right angled plain.Triangle, whercin the Side e ?g is called .
the baf:f; the Side & g the perpendicular, and the Side e 4, the Hy-
thenufe. . o 1
Po.ﬂlfn obferve, in all Triangles, wherein a Line is drawn from any
Angle to the oppofite Side, and cuts the fame at right Angles, as
the’ Line 4 g of the Triangle @, or the Line ¢ ¢, of the Triangle &,
or the Line ¢ 4, of the Triangle 4; fuch a Line is always called the
perpendicular of the Triangle, and the Side on which it falls, as the
Side # o, of the Triangle @, or the Side # m, of the Triangle &, is
called the Bafe of the Trangle; and thefe are the various kind of
plain Trangles. |
A. Pray what 1s a Square? ,
. B. A Geometrical Square s a plain Figure contain’d under four
equal right Lines; .as ¢ & ¢ 4, whofe Angles at 8 4 ¢ d, arc
cach right Angles, whercin obferve, -that the Lines 4 4, and 4 ¢, Fig. &
| are




6 Cometieal D,

arc the Diagonals, the Lines 2 #
Point #, where they dll interfed
A. What 1s a Parallelogram, .

enter. : v

B. A Parallelogram is a long Square, having a gr_catt} Length than’

-

Breadth, wherein it only differs from the Geometrical Square, whofe
. *  TLength and Breadth’ are cqual, and theréby hath its Diameters u
Tig. 7. equal ‘as f ¢, the Diamcter of its Length, and 4 g, the Diameter of

its Breadth: But the Diagonals are equal, and ¢, the Point of their

Interfection, is the Center of the Figure. s .
A. 1s there any other Kinds of four-fided Figures? .
Yes, there are three others; the Rhombus, the thm'hufﬂﬂﬂ,ind

the Trapezium. * P = S e
A What 1s a Rhombus?

B. A Rhombus, is a plain Figure, of a Diamond Form, contain’d

P—E‘. !, unﬂﬂ' four tqual sidﬁi as the Figlll'ﬁ cvd e, th}ﬁ! ﬁpijﬁf;tc MEE

& " band e are obtufe, and ¢ 4, acute.
A. What is a Rhomboid ? Gl
B. A Rhomboid is a Figure of four Sides and Angles oblique
. whereof cach oppofite Side are parallel to one another, and the np-j
& % _pofite Angles equal to one another, as-the Fig, a4 ¢ d. wherein the
%ﬂ a b, and ¢ d are parallel to each other, as alfo are the Sides 4 ¢
and 4 d, and the '‘Angle 0 is = the Angle 4, and the Angle ¢, to
the Angle #. o
"~ Wherein "us evident, that the Difference between a Rhombus and
Rhomboid, is by the Rhomboides having its Length greater than its
. Breadthij as ‘was before ‘obferv’d in the Geometrical Square, and Pa-
rallelogram. “ And here it is alfo obfervable, that the Difference beo
tween a Greometrical Squar€ and a Rhombus, and between a Paralle-
logram ‘and 'a Rhomboid, confifts in the Angles only, the Angles in
the firft two being ‘all right Angles, and the Angles in the latter
two, being all oblique“Angies; that is, acute and obtufe, for being
cither of them, the Angle is call’d an oblique Angle.
A. Very well §ir.” But you fay that their oppofite Sides are pa-
rallel. Pray what 15 it you mean by parallel Lines,

8. By parallel Lines; you are to underftand, fuch, as being infinite-
ly continu'd cither way, would never meet; that is, being always at
cqual Diftance, without Inclination towards one another, as ¢ 4 and

Fig. 10. ¢ d,' whofe perpendicular Lines e f, ¢ b 7 », are equal,
4. 1 underftand you. Pray proceed to the Trapezium,

5. A

and g f, the Diameters, and the
B the ¢

iameters U
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. Geometrical Definitions, . 7

B. A Trapeziom is a plain Figure, contain’d under four unecqual
Sides, and as many unequal Angles, as 44 ¢ 4, and thus haye 1dene Fjg 1y,
with the four-fided Figures, . ' ‘ :

The next in Order, 1s the regular Polygons, |

A, What is a Polygon? = e

"B. A Polygon is a Figure of more than four Sides, as the Polygons
ABCDEHF '

A. Are they difinguifh’d by particular Names ?

‘B. Yes, according to the Hum]i::r of their Sides: Thus, If a Po-
lygon confift of five Sides, as A, ’tis call'd a Pentagon ;. If of fix
Sides, as B, a Hexagon ; If of feven Sides, as C, a Heptagon: If
of eight Sides, as D, an O&agon; If of nine Sides,as E, a2 Nona-
gon; and if of ten Sides, as F, a Decagon; and when al] thetr Sides™
and Angles dre equal, they-are call’d regular Polygons. |

A. Suppofe that a right lin"d Figure confifts of many Sides, all

unequal, as @ b ¢ de f g h. What do yon call fuch a Fi- Fg. 12
ure ? 1 e DS ' B %

; B. Such a Figure is call'd an irregular Figure; and thus have T
done with fuperficial Figures, The next in Order arc the folid
Bodies. a |

A. What are they?

' B/''The Cube, Parallelopipedon, Prifim, Sphere, Cylinder, Cone,
Pyramis, and Fruftums of the Cone or Pyramis.
A What isa Cube? o
~-B. A Cube is a folid Body, confifting of three Dimenfions, viz.
Length, Breadth and Thicknefs (as @l other Solids do,) that is,
its Length is equal to its Breudth, and its Depth or Thicknefs, to its
Length or Breadth. | ' .

A Dice 1s a Cube, all its Sides being equal.

A. Very well §ir, T underftand. you that a Cube is a folid Body,
whofe Length, Breadth and Depth, are equal to onc another, But
fuppofe that any one of thefc Dimenfions fhould be uncqual ; How
then pray?

B. Why, when any one of its Dimenfions are unequal, as its
Length - greater than its. Breadth, orits Depth greater or lefs than
its Breadth, as the Body B, then itis calPd a Parallelopipedon, os

<long Cube.

A. 1 thank you 87, now proceed,

B, The next Solid is the Sphere, Globe, or Ball, which 1s- gernc-
rated by the Revolution of a Semi-circle about its own Diameter,

AR as

~

Fig. 1%

%
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as the Semi-circle @ & e, being revolved about its own Diamcter @ e,

by its Revolution, pafles through a Space which s equal to a Sphere

or Globe of the famc Diameter. = aar :
A, T comprehend you, pray proceed.. What is @ Cylinder? .
_B. A Cylinder 15 a folid Body, made by the Revolution of a Paral-
lclogrem about one of its Sides, as the Parallelogram 4 & ¢ 4, revolving
about 1sSide 4 e, generates the Cylinder D; and fo in like Manner,
the Sca'ene, or Right-Angled Triangle @ & ¢, being revolved about
its Side @ ¢, generates the Cone a & ¢, B
A. And is the Pyrament G generated in the fame Manner?
B. No; a Pyramid or Pyrament is a Body terminating in a Point as

G in the Point @, contain'd under four Planes at leaft, which are Ifo-

feles Triangles, the Bafc on which it ftands, oppofite to the folid Angle |

or Vertex 4, excepted, which may be a Triangle, a Square, a Paraile-
. logram, or a Polygon, &,

N. B. The Line @ e of the Sphere C, the Line 4 ¢ of. the Cylin-
der D, .and the Line @ ¢ of the Cone F, are called the Axis of each
Solid. ' . | _

- Now there only remains the two. Fruftums of the Cone I, and of
the Pyramis H; which are no other than the Butt-ends of a Cone or
Pyrament; under which Forms round and fquare Timber commonly
happens, when the Tops of the Trees are cut of. Thefe are the
feveral Definitions neceffary to be underftood before you proceed to
the next Lecture; and therefore; T advife you to go over them with
- good Attention, at leafl four times, before you proceed further.  After
which all the Dificulties will be over, and the enfuing Problems very
caly and delightful. | ,

LECTUREI

Of fuch Geometrical Provlems as are neceffary to be underflood by
every IForkman concernd in the moble Art of found Building,

A HAT 15 a Problem ?

B. A Problem 1s a Queftion which propofes fomething to be
done, and teaches the Manner how to perform the Operation required,

g PROBLEM I

Fig. 13- To diyide the right Line @ ¢ into two equal Parts by the Perpen-
dicular ¢ ¢,

P RAC-



PRACTICE.

1. Open your Compafles to any Diftance greater than half the given gy 1o
Linc 4 ¢ ; and on cach End, as” at ¢ and ¢, defcribe Arches, as & A
and f 4, interfeding each other in the Points ¢ and g. +
‘2. From the Poinats ¢ and “g draw the right Line ¢ ¢, whi¢h®is the
Perpendicular required ; which will divide @ ¢ into two cqual Parts at
the Point b. | ,

PROBLEM IL

 To divide the Angle & « ¢ into two cqual Parts; by thic right Line
a h. S35 noae vas dnw

Fig, 16

- PRAIC'T PCR 73 o Kiads wd
1. On the Point 2, defcribe an Arch of a Circle of any Radius, as
¢ d, and with the fame . opening of your Compafles, on the Points ¢
and d, defcribe the Asches g g and ff; interfe@ipg each other in 4.
* 2. From the angular Point @, draw‘to 4 the right Line # 4, which
will divide the Angle into two equal Parts as required. gt =4

PROBLEM IIL .

_The right Line 2 £ of a certain Length being given, ta continut the
faid Line a longer Length to & |
2 3 ' "PRACTICE _

1. On a, with any opening of your Compaffes, defcribe an Arch g (o
as ¢ d; and from the Point of Interfeition &, fet off on the Arch any i ad
equal Diftances to ¢ and 4. _
- "2, ‘With any large Diftance gréater than 4 4, on the Points & and

¢ defcribe Arches, as f # and g b, interfeting each other in e.
3. From the Point & to the Point e, draw the right Linc & e, the

Continuation required, .
' PROBLEM 1V,

The right Line g k£ being given to draw the right Line « £, paral- Fig. 1%
lel to it, at the given Diftance of the Line # .

C j

PRACTICE

1. Take the Length of your given Diftance / in your Comgalles,
and with that opening on any two Points in the Ends of the Linc g

k, as at b 2, defcribe Arches, as & ¢ and 4 e. | |
G 2. LAy
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2. Lay a Rufer to the Extroams of hofe Arches, and draw the
~ sight Line @ f; which will be_parailel to g k, as required.

Line 2 e, from she givea Powt ¢ii . ;0 .

PRACTICE

1. From the given Point ¢ fet off any equal Diﬂayn:&_ 0.4 and d;
then with any opening greater than & ¢, on the Points 4 and 4 dec- |
feribe the Arches f ¢ and 2 k; intex{ecting each other in A, i
~ Draw the right Line 4 ¢, and tis the Perpendiculay. required. i

i PROBLEM VI

| ; '

i Tu Irai;ﬁ-. the Per*péndjm]as,r 4 from ¢, the End of the right Line

a . - Bes |
PRACTICE

1. On ¢, with any opening of your Compafies, defcribe the Arch

Eir, 20,0 f g b, and fet the fam¢ opening as ¢ &, ﬁ:ﬁn&mﬁ and from f

to ¢: then with the fame, or a greater opening of your C cs,

on the Points £ and g, defcribe Arches, as f 7z and g e, interfecting

in 4. SDET DA
. g R Draw the right-Line 4 ¢, and 'tis the Perpendicular required.
g SRSRECS _

riz. 19. -+ Toete& the i";q;undiﬁqzu b ¢, J:;{r near, the m:ddh:of the right

TR B BT M VII.
- To fet fall the Perpindicular ¢ 4 from the given Point ¢, on the
right Line 4@ o ioes sall ,
it dais wls wal RAG A LLE.:
1. With any opening of your Compaffes greater than ¢ 4, deferibe
Fig. 21, an Arch as & e, interfecting the right Linc ¢ b in the Points g and #.
2, With the Diftance g #, on g and », defcribe the Arches s # and

kb k- interfe@ting cach otherin m; then draw the right Line ¢ #, and
¢.d will be the Perpendicular let fallen, as required.

PROBLEM VIIL
" To mike the Angle £/ £ equal to the Angle ¢ 2 e,

PRAC- ¢
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PRACTICE.,

. On the given Angle 4, with any opening,of ?ﬁﬂl‘tﬂm
fcribe an Arch as & 4, and then having drawn a nght Line at J_l‘:a.fuqc,
as & £, on any of its Ends as &, with the opening ¢ 4, defcribe the
Arch 7 g. :

2. Make i # = d 4, and then from & through # draw the right Line
b f, which completes the Angle £ 4 £ = the given Angle ¢ a ¢, as

required. '
PROBLEM IX.

des Fig. 23.

* To divide the right Ling ¢ & into any Number of cqu.-l Parts,

fuppofe fix, _
| PRACTICE. |

1. From .one End of the given Line ¢ &, draw another. ri'fh; Linc,

as 4 b from @, making any Angle at Pleafure; then from the other

End, as &, draw the _11£ht Line & 2, parallel to it, by PM

make the Angle 2 ﬁ_jh.?—,.,ﬁ_;bp,ﬁq‘g_l_c hab, by Prob. 3. |

2. Open your Compaffes to any Diftance, fuppofe 2 g, and as the
Line 1s to the divaded into fix Parts; therefore fet off five of thofe
Diftances on ‘the :Line ¢ 5, at the Points 2 E r & b, as likewife the
fame on the Line & #, atsthe Points o m / £. .

3. Draw the Lines p &, ¢/, r m,. [ #», and b 0, and they will di-
vide the given Line 4 4 into fix equal Pars, the Points ¢ 4 ¢ £ g,
; IR D DO PR OBLEM X, |

To divide the Circumference of the Circle ¢ 2 ¢ 4 into 360 equal
Parts, or Degrees, by which the Quantities of all Angles are meafured.

PRACTICE.

1. Defcribe a Circle of the given Magnitude; as 4 ¢ e 4, and through
its«Center & draw the twoDiameters ¢ ¢ and 44 at right Angles to
each other by Problem 1. then will the Circumference be divided into
four equal Parts, at the Poings ¢, ¢ 435 and confequently the Circle
into foursQuarters, each of which is called a Quadrant, as 4 b ¢, or
a be ®c, > o B |

2. Make 2 3, and ¢ 6, each equal to the Radius 4 ¢, or ¢ &, then
will the Arch @ ¢ be divided into 3 cqual Parts, cach = 30 Degrees.

And here obferve,that as,this Diviion of ;the Arch 2 ¢ was mndc‘tﬂr
C 2 the

. 4.70F

Fig. 25.
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the Radius « 4, being fet from & to 3, and from ¢ to 65 therefore "us
plain, that as thereby the Arch is divided into 3 equal Farts, cach con- |
. taining 2 Third of 9o Degrees, the Radius 4 & muft be = 60 Degrecs
of the Arch @ e. Therefore hereafter, when the Radius: of a Circle 1s
mentioned, the Arch of 6o Degreet is to be underftood by it at the
fame Time. |
3. With your Compaffes divide ¢ 3, 3 6, and 6 4, cach inta 3 equal
Parcs, and cach of thofe Parts in ten equal Parts, (there being yet no
Geometrical Method to divide an Arch otherwife) then will the Qua-
drant @ e be divided into 9o equal Parts; and confequently, if the
other 3 Quadrants @ ¢ &, ¢ b d, and b e d, be divided in like Manner,
“the whole will be divided into 360 equal Parts, as required. "
It is by the Number of Degrees contain’d in every Arch of an Angle,
that its Quantity is meafured. =~ ot
“Thus the Quantity of the right Angle « & ¢ is 90 Degrees, the acute
Angle 6 4 e 6o Degrees, and the obtufe Angle ¢ 4 6 120 Degrees;
that is, the Arch or Quadrant ¢ @ 9o Degrees, and the Arch @ 6 30
Degrees : which taken together are = 120 Degrecs,
Hence 'tis plain, that all acute Angles contain lefs than 9o Degrees;
or a tight Angle, and all obtufe Angles more than 90 Degrees, and
lefs than 180 Degrees, or two Quadrants.: which ' taken together are
— a Semi-circle, Thereforé a Semi-circle ‘contains ¥80 Degrees.
If from the Points 8 7 6 § 4 3 2 ¥ of the Quadrant there be nght
Lines drawn to the Center & and if on the Center 4 another Circle
be deferibed, as the Circle £ b g &, the Quadrant 4 g will be divided
by the Lines 8 &, 7 4. 6, §¢. into the like Number of equal Parts
or Degrees, as the Quadrant @ ¢; wherefore ’tis plain, that all Cirgles,
whether great or fmall; have their Circumferences alike divided mto
360 equal Parts or Degrees, and each of thofe Degrees are fuppofed
to be again fubdivided into 60 equal Parts called Minutes.

PROBLEM XL

To make a Line of Chords for the Menfuration of the Quantities of

Angles. |

PRACTICE.

Fig. 26, 1+ Draw 2 right Liné at Pleafure, as @ 4, and from any Point, a5 4,
raifc the Perpendicular 4 #, and complete the Quadrant 4 7 b of any
given Magnitude. |

2. Divide the Arch # & into 9o equal Parts by Prob, 1o, and then

fetting one Foot of your Compaffes in &, cxtend the other to the fe-
| yeral
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veral Divifions of the Arch, and transfer them to the right Line @ 4,

as-the feveral prick’d Arches / o, & 120, 730, & 40, {9c. exhibits,
which will complete your Line of Chords, as requir'd.

N. B. The larger thefe Scales are made the better they are for Prac-

tice.

PROBLEM XIL
The Angle & a e being given fo find its Quantity.

PRACTICE.

1. Take 60 Degrees from your Line of Chords, and with that Dif=
tance on the angular Point @ defcribe the Arch fed " Fgan
» Take the Arch e £ in your Compaffes, and applying that Ex-
tent upon your Line of Chords from the Beginning thereof, the ex-
tended Point of your Compafles will fall upon the Ngl.lmber of Degrees
and Minutes which the Angle contains, viz., 60 Degrecs, 00 Minutes,

_ PROBLEM XIIL
To make an Angle of any given Magnitudc, fuppofe §o Degrees..

PRACTICE.

. 1. Draw a right Line at Pleafure, as f d, then take 60 Degrees
from your Line of Chords, and on one End thereof, as at &, delcribe He. 19.

an Arch, as e ¢.
2. Take from your Line of Chords so Dcgrees, the Quantity of

the given Angle, and fet it on the Aich e ¢ from e to b, then draw-
ing the right Linc d a, from a through 6, it will complete the Angle

required.
PROBLEM XIV,

To defcribe a Circle whofe Circumference fhall pafs thiough any
three given Points, provided that they arc not in a right Linc, as the

Points 4 & .
2 PRACTIGEL.

1. Draw two right Lines from « to 4, and fr n
to ¢, it matters not which ; then divide thofe two right Lines contain d

between the three Points, each into two equal P arts by the Perpendi-
culars g b and f e, which will interfe@ each other in dj the Centic of
the Circle that will pafs through the Points given.

2. Set your Compafles in 4, and extend the Foot td @, and then
deferibe the Circle required. P R O-

om & to ¢, or from &

Fig.. 9.
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PROBLEM XV. -

. 2. To deferibe the Equilateral Triangle @ d'e, whofe Sides feverall
fhall be = the given Line £ 5, ~

PRACTICE

I. Make 4 ¢ = the given Line- £4; and on thePoints 4 and ¢-

with the Opening or Radius 4 e, defcribe the Arches 44, and ¢ ¢,
interfecting each other in 4,

2, Join 4 ¢, and @ 4, and the Triangle will be compleated a5 -

required.
"PROBLEM XVI.

To deferibe an Tofeles. Triangle, whofe equal Sides fhall be each
cqual to a given Line, as alfo its unequal Side to another given

Line, S |
. .. et each of the equal Sides be equal to the Line 4 4, and the
Fig 3 unequal Side to the Line ¢ . But here Note, That always the
Sum of'the‘two equal Sides, muft be greater than the other third Side
or otherwife they cannot form a Triangle. " :

PRACTICE.

1. Make ¢ & = the .given Line ¢ ¢, and on the Points ¢ and ﬁ,-

with the Radius 4 4, defcribe the Arches g 4, and £ £ interfe@ing
n a. '

2. Join'a'e, and 4 6, and the Tfofeles Triangle is .completed as

required.
PROBLEM XVII.

To defcribe the Scalenum Triangle 2 4 ¢, whofe Side
equal to the three given Lines e ¢, £ fg ;g’-’ o M. =

PRACTICE.

Pig. 32, X, Make ¢ = e ¢, and on ¢4 with the Diftance f f deferibe

the Arch 4 a, and on &, with :the D _ .
terfe@ing 2 2 in 4, c Diftance f f, the Arch # M, in

* 1;{%311;1: 3’. {, and 4 ¢, and the Scalenc Thriangle will be sompleted

14 .
-4

’

i

: , To }
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g ow PROBLEM XVIII,
To.defcribe the Geometrical Square ¢ & e £, whoft feveral Sides
fhall be equal to the given Line g A *

PRACTICE.

1. Make ¢ f'= g &, and on f ere& the Perpendicular £ 4 =::t<; o e
‘g2 5. Then on the Points ¢ and 4, with the DTI:;anm: g gf detribe Fig. 13
the Arches ¢ ¢ and 4 4. |

2. Join @ ¢, and @ d, and they cqmpl&: the Geomgtrical Square
@ d ¢ f, as required. |

oy PROBLEM XIX. |
- To delcribe the Oblong, or Parallelogram @ 4 f e, whofe Length
fhall be = the given Line g 4,and Breadth to the given Line 7 £.

- AR AGCTLECE, *

1, Make f ¢ = g A, and on e ere&t the Perpendicular e 4, == 7 £;
then on 4 with the Radius ¢ 5, deferibe the Arch 4 4; and on the
Point £, with the Radius z &, defcribe the Arch ¢ e. _
2. Join 4 f; and 4 4, and they will complete the Ohlnng, or
Parallclogram @ 4 fe, as required. |

w -

Fig 34

ol

Ll e PROBLEM XX, |
To defcribe the Rhombus ¢ 4 ¢ 4, whofeS8ides fhall be each = the
g‘l‘m Line,, E.ﬁ _ g 'llIIi 4 .||.. : . : -
e o " PRACTICE, |

1. Make 2 d = ¢ f, and on the Point 4, with the Radius a & gy 55
“defcribe the Arch 2 4 ¢ g, and make @ 4, and 4 ¢, ecach=2a 4.

2. Join b 4, b ¢, and ¢ d, and the Rhombus will be cOmpleted, as
required. %

v 13 PROBLEM XXL

To defcribe the Rhomboid « 4 ¢ 4, whole Angle at ¢ (hall be =the
given Angle 4 ¢ 75 its longeft Sides each = the given Line £ £, and
its fhorteft Sides each — the Line / 7.

PRACTICE.

r. Make ¢ d = k &, and by Prob. 8. make the Angle ¢, = the An- Fig, 36.

gle 4 g 1, and make c a, = I m,
2. On



Geometrisal Problewms.
~ 5. On @ with the Radius ¢ 4 defcribe the Asch e #, and on d with

the Radius ¢4, defcribe the Arch f f; interfecting the Arch e e_in b.
3. Join @ b, and £ 4, and the Rhomboid is completed, as required.

PROBLEM XXIL

" Mo deferibe the Trapezia @ ¢ f e, whole Angle at f; fhallbe = the
given Angle 7 &/, and feveral Sides to the four given Lines & &, / 1,

mm, and 7 7.
PRACTICE.

r Make fe = kk, and by Prob. 3, make the {l'ngh: at f = tothe

Anele given 1 k4, and make fa equal to # 7,
:g. 0%1 the Point e, with the Diftance of m m, defcribe the Arch dd,

nd on the Point @, with the Diftance / /, defcribethe Arch 6 b, inter-

feting the former in ¢. * 8 i .
3. Join @ ¢, and ¢ ¢; and the Trapezium will be completed, as re-

quired. .
- | PROBLEM XXIIL.
e defcribe any regular Polygon, {uppofec the .P:pl:a.gun abed e.

RULE, - .,

- Divide the Circumference of the Circls, viz, 360 Degrees by (5)
s ?&the Number of Sides contain’d in the Polygon, and the Quotient, 18
the Number of Degrees contain’d in the Arch of one Side. So 360 be-
ing divided by 5, the Quotient is 72, Then taking 72 Degrees from
“your Line of Chords, {et that Diftance from 2 to 4, from 4 to ¢; from
¢ to d; from d to ¢; and from eto 4 ; and then joinab, be,c d, de
and e a, the Polygon required, -

£ig. 37,

LECTURE IL

Of the frve Orders of Colwmns in Arcbiteiture, according to the Pro-
portions of the Celebrated ANDRE A PALLADIO,

A WH Y do you make Choice of the Proportions of Andrea
Palladio ?
B. As being the moft Grand and Beautiful, and pradic'd by moft

Workmen.
| A What

oy s, T Y
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- Gembthical "Priblems, = |

A What ECI;]E do m T.'& ‘to drﬁh.‘hh’ﬁa[umm 'hy? *
8. TheyDiameter.of the C at its Bafe, divided into Munl
tes,
u:&&rcsoi’ every thher ﬁom

Parts, which I call a ~and the equal Parts T call
by which 1 fet off the #ﬁn ahd P Yor e

Ihﬂ centeral Llnf ﬂf t:hﬂ bﬂlum:ﬂ- ‘ | Y no I W ]‘ﬂ Ll. f AHY ,r i

93 .A'Ianafdﬂﬂlmﬁmgmfdﬁw E'ﬂ:dumﬂl?* 10 ST ¥ AL

- B. No, ‘tisiveryseafy) Lowill give you an Example of the Bafe of

a Column, by which you will be inform’d of th: Nauire of deferibing py, 5,

nny&mh}rfhrb ‘mHRﬂlﬁtltll'?ﬂ'm ﬁﬂlﬂ'uifhu 'Y i st.cn 28 Sl Flg E.
f Lel:theBaﬁ: ABCDE Gthgiven,tnbcﬂBfunb'LLm,Pm-
ﬁ.l'F'-. 154 BE-T15 B 0 f]l’fl”'r 13 ’J.' 'J,‘:I'Fl . b 1¥ i1y 39 H' Jila L

| PRACIE-ICE WL
AVMED o 31 1) ot ik A ni sl 41 (V)

r. Let L N shcdDmmw of lﬂw{ ﬁulumn.n itqm* dmglqﬂ 1nto

6o Minutes as ?'m‘ét "'"“5 foltE 193 ). )
2. Draw a right #-f Ilﬂditn ¢ midft thereof
rsprefcm i;hﬂ ':ntcr:ﬂ Line of

raife the P:rpcndwullr I..
the Column. '@T"""“é) S anin

3. Take from. ﬂdulf;‘, Q. 1Mi N ﬂ:t it on the centeral
I.ln: from K to 1?‘ take 7 in}ltf.?ﬂ!g H?lif and fet i ﬁ‘:}m Gro

; alfo take 1 Mi‘hﬂt‘t nd {1 it f@ﬁ&J‘P&uE“aﬂq u]rf lik

thr: DlﬁanFEt E D 5 b half nutfsf, ‘the’ Diftance’ fﬁ
the. Diftance ‘C'BY% Minateés: and ché Diftance ' B A"y Mrﬁ'u{c:

‘4. Thro' ﬁll thefe Teyeral, Pmﬁ?s .‘f”pﬂitﬁl}f W’b&ﬁll&l to Hft‘: .

.Bﬂﬁ: w& S DUBLE 903 on o M O -_'--h
5. Make K k, 3% &G'ﬁ@%ﬂnéqf P Mmﬁt:s ﬁﬂd__]h#l i
u* and' 7 &, in‘n:i ’['n will \L.hf: 'Plinth be: ﬁ?ﬂmpl Ldf 1 1 pihweys
6. Make Fr, Fg, EqandE f cach =3¢ Minutf:s and Jmn q 7,

and f & fﬂ Wl" th—:.- lower FIHEL' be r;urngﬂrtcﬂ and" " 4f - From thc

{aid Fill:'t’ you deferibe the Sfrﬁt-clrcles A i"”gm} Ig )} b, i:hr:jr wlll
complete the lower 1lj."'«:ul'uiz :

“Laftly, Proceed to fet’ off’ tht' m;hﬂ' ‘Fﬂfet,s # d°p" e nnl.! fr# a ifv
with the upper Torus'm & # 4, and Scutia}! ¢ ¢ f th{: whole Bn{)
~will be completed, as. rcqulred

~Thus you fee how eafy it 15’ todélineaté the Bafe'of afy Order by
the Propottions ‘fix’d thereto; and in the fanic  mannet you' may like-
wife complete an entire G‘rder 48 'exhibrted in Plite TV fo which |
refer you.

ﬁnher,
€5

!
1
E)
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 Mechoni Priniges

| v s EABAG B R R NLob ale? ¥
ps i,Qﬂiﬂﬁ‘ Mﬁtﬁqﬁr&n nr;__rﬁﬁ' ;mmrrqf wﬁrg bfm | Iﬁﬂﬁ’r‘f Vg
et vio s N O MOT §QA 05 95090 1 ity

JOTY QT2
_A._WHE.T'iE Mﬂtiﬂn? il 511 vk i
~ B. The Oppdfice:to Reft. It s two-fold s that is, it id cither
General or Particular, and thofe Regular and Irregular.
Mation in ‘General is the Change: of a Thing; and. when that

Change is made in the Qubftance of the Thing, it is cither Gemeras
s o Coraptiond o1 tvis od N DT H T HA Sud o) .
But when that Change is made in the Quantity of the Thing, 1t
is call’d an Emcreafe, or D iminntion. . |
And again, When that it s made 1n Refpect to Place, it is call'd
ﬂ'ac:Mﬁim, or Local ey ik,

18
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Motior, Wherein obierve,

|
I , -
o i |
i II. *. ¥ ! I'l = I :. .| .I

LR gy Y TR y A :
g:wﬂﬂ miﬂﬁﬁﬁ.ﬂlgm » i
Pray proceed. | |
e Change of Place, or it 1s the continual Paf« -

y that moves from one Place to another, as the Paflage
from the Place B, unto the Place G, For by its bes
hf_changfd its Place from B to C.

Body A, as it moves to €, go thro’ equal Spaces
in equal Times, then < Motion is faid to be equal, That is, if B d
is = d.¢, and the Body A pafs from B to 4, in the famc Time as
it doth from 4 to ¢, then it will have pafs'd thro’ equal Spaces in equal
times, whereby its Maotion is faid to be regular or equal,

Buthad the Body A moy'd from ¢ to ¢ in les Time than it did
from A to d, then its Motion had been irregular; becaufe it would
have pafs'd thro' equal Spaces In unequal Times,
~ Henge, (as Galilews obferves) an. imregular Motion is natural to all
heavy Bodies, which he juftly terms, A Motion uniformly accele-
rated, as a Body dropt from the Top of a Stecple-to the Earth, which
in equal Times pafles through unequal Spaces. That 18t0 fay, That dt-

viding the Time it takes up in falling into equal Spaces, as Minutes, Se-
| congls,
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conds, We. The Velocity of the falling Body, at the End of the fe-

cond Minute, 8¢, is double of what it was at the End of the firft,
being reckon’d from the Point or Beginning of its Reft or Fall, Andpjse 2
that the Velocity which it acquires in the third Minute, ¢, is triple Fig, 2.

- of that which it had the firt = And the Velocity of the fourth Mi-

nute, &¢. four times that of the firft, and fo on in,like Proportion of

all others. | |
Thus, if in the firft Minute a Body falls from « to 4 in the fecond

Minute, it will have fell to ¢, and have pafs’d thro’ three times the
Space of @ &, which with. the Space 2 & 1s = 4, which is the'Square
of 2, the Number of Minutes. 4gamn, At the End of the third Mi-
nutc, it will have fell to 4, and have pafs’d thro' five times the Spic:
@ b, which with the Space # & and 4-¢is = g, which is the Square
of 3, the Number of Minutes or Time of falling ; and fo in like
manner of all other Minutes, 8¢, Hence it follows, that the Spaces thro’
which Bodies fall;are, as the Squares of the Timesor Minutes, ¢r¢. in
falling: That js, if in one Minute a Body falls onc Foot. |

Misn. Feot.

from the Point of Reft.

Hence it -is evident, that the Increafe of Motion in every Minute,
t5e, is according to the Series of the uneven Numbers 1, 3, 5, 75 9,
11, 8¢, which are the Differences of the Squares 1, 4, 9,16, 25, 36,07 .
By the 4th Prop. 6 Lib. Euclid, Similar As are to one another,
as the Squares of their Homologous Sides ; one may confider the Spaces
pafs’d thro’ in equal Minutes, as fimilar As,andthc Minutes and Velo-
cities as. the Homologous Sides of thofe As. .
This is eafily underftood by the A A B C, which we fuppoic to
be the Space pafs'd thro’ by the Body falling; which for Examples rjj 1,

Sake we'll fuppofe has fallen in four Seconds of Time, wholc h?:a-
| | D 2 \ure
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Fare THAL] be keptefetited by ¢ Sidé'A B'equalty dividedst DEF B,
~_into four equal fm_'ts, and’ the'Bafe B G‘ﬂihi-l“ﬁkbﬁ*iﬁ reprefent’ the ¥
j *‘EJ-Wé{ngil: . “which the Body Has ‘acquird i “falling, = = © i .
SN, 18 ach of Hhe equat Parts A DyD'E, B F,and BB, repretent

 orte Second of Titfle 7o ﬁLeﬁrifc if B € be divided into fourcqual Parts, .

¢ B G °G'H, HIMaid T C;'each of thofe Parts- will 'weprelent one .

Degree of Velocity, becaule 'tis fuppos'd that the Velocitics-anth See

conds encreafe continually in thé fame Proportions = = = | .
" gain, 1F frony the Points TH G you'draw right Lincs parallel to .
A} ;f'"’ﬁ’ to' 4@%_1&, faterfecting ‘A" B{'in‘the Pothts D:EiF,and,
A'C i the Points M I K, the Triangle A B G will ‘be dividéd into. ¢

fixteen little Triangles == one another, and each fimilarto ABC, - -

* ‘Now, Since that A D repreferts ‘the firft Second of Time, and DM,

the firft Degrce of Velocity 5 therefore the Triangle A' D M, will re-
-+ prefedt the Space” which the Epﬂ'ﬁ“l{as”ﬂiﬁgﬂ? hro” m the firfk Second;;

with one Degrée of Velocity. S likewife, the Line A'E reprefenting
the fecond Second of the Fall of t-hé'ﬁid*ﬁoﬂﬂ the Line E (L will re=
prefent the Velocity which the Body has acquir'd in falling the fecond

Second of Time, and the Triangle A E L, will reprefent the Space

that- the Body has pafs'd thre” with two Degw utp Velocity, which

Triangular Space A E L 1s f four times. A M Becaufe the ¢ 4 ;

is — the v m, and the v #'is = the v 2, and the v # 1s = the
90, Therefore the v A E Liis= 4 timesthe A DM, vand {o in

like manner of gll other, equal  Spaces of Time. . -

Hence “tis eyident, That the Velocity ‘with $hich heavy Bodies
defcend, is according to the Squares of their Times.

Sir, 1 perfeitly underftandyou ; That what¢ver Space a Body
paffes thro’ by falling in on¢ Second, or onc Minute, or one Hour, fo
many times that firft Space, the Body falls as are = the Square of its
Times,. That is, If in_one Minute a Body falls onc Foot, then in
ten Minutes Time it will have fell-one hunidred' Foot; and/instwelve
Minutes ‘144 Fodt, becaufe oo is the Square: of ‘o multiplicd by 10;
and 144 s the Square'of- 12 multiplicd by x2ii 7 o000

B. You are right.” Now Twill proceed to inforniiydu, mithe fe-
cond kind of Motion, namely “Vibration, 75 st Yo eaistip? ol 20
Plate 2. oG = 8 SIS Nl TRITTIURR L GENRLG LLUpy N Ol 3 O.aihy
Fig. 4 Secondly, Of V I B R A ﬁ-[r.ﬂ;,wia 13 aniEan

Pibration is the circular Motion of a’ Bodyyas Bor C, fwinging ona
Line,@r. faftned at A asa Cenfes, which PoireAiscall’d the Genter of
Motion, and by fome," the Center. of reciprocal Motion ; the Paint

e $ O 2 D s

* [}
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Mechamck Principles. a1

D is %_l;d e Point, of Reft, and the Line A B, taken with the
Body B, is call'd a Pendulum,
A, Pray why is A call’d the Center of rectprocal Motion ? |
8. Becaufe when the Pendulum A D, is mov'd from the Point of
Reft Do C, it moves about that Point A, to return to D, firft.on one
Side, then on the other; until by its own Gravity, it ceafes its Motion,
and remains in D the Point of Reft: Wherefore tis call’d the Center
of reciprocal Motion. |

. Vibration, is cither Simple or Compound ; that is Simple when-the
Pendulum has moy'd from B.C, and Compound, when.it has return'd
back again from C to B, ..&7;.-'. d1o Al aab o

Pendulums of "uq,LI.Engths' and Weights, whether great or fmall,
perform their Vibrations very near in the fame Time.  But Pendulums
of different Lengths will vibrate unequally, becaufe a longer Pendu-
lum muft remove.more Air in its Swing or Vibration than a fhorter.

It has been found; by feveral Expeniments, that the Leogth, of two
anequal Pendulums are reciprocally propostionable torthe Squares of
the Numbers of -their Vibrations in an equal Time ; as the Squares of
their Vibrations. 'That is, the Length of the firft Pendulum: is to that
of the Second:: As the Square of the Numbers of the Vibsations of
- the Second : in a given Time: Is to the Squarc of the Numbers of the . .

Vibrations of the firft in the fame Time. -~ . - - B e ¥
Mr. Henry Phillips, in his Advancement of the Art of Navigation,
aftirms, That if a Pendulum be made = 38 Inches and half from A, the
Center of Motion, to G, the Center of Gravity of a Bullet, &c. cvery
}"ﬁ?ﬁpnﬂbf fuch 2 Pendulum will he = one Second, or 6oth Part of
a_Minute of Time:. That is, every time that the Body G or D, paffes
by the Point of Reft B, either from B to C, and back again to B, or
from B to F, and, back again to B, will be = one Second of Time,
and confequently its Motion from C to B, or from B to F, &¢ muft
be = halt a Second of Time. O .

- Andyhere Notey That it matters; not, what Swing or Diftance from
the Point of Reft, you firft give it; for a Body will vibrate in the
fame: Time from C to'F, as from D to E. |

- Fhercfore, . if {eycral Pendulums of equal Lengths and Weights, were
{et going together at.the fame Timé, with different Forces given them
at firft, they would be all in perpendicular, Pofition; as A B, at the
fame  Time. For tho' the Body C being rais’'d. higher from B,
thanithe Body D; will vibrate with greater Velocity than the Body D,

-

which

4 LibAg
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22 Meckanick Princtples.

which ¥ rais'd bue half the Height of C. Yet if both Sides ate fet
coing at the fame Time, they will pafs by the Point of Reft at the fame
Time, for their Velocity being proportionable to the Spaces through
which they pafs. This is plain, for as the Body D vibrates but to £,
which is but half the Arch C F, through which the Body C doth vi-
brate at the fame Time; therefore the Eudjr D requires but halt the
Velocity of the Body G, ¢ .

A 'Tis very plain §ir: By thefe Pendulums I can eafily meature
Time at my Pleafure, for fince that one Vibration is = & Sf:tpnd of
Time, therefore 30 is = halfa Minute; and 66 to one whole Minute ;
and befides, their other Properties are vaftly pleafant, and Thope ufcful
alfo, as I goon in Mechanicks. Pray 877, proceed to your next Definition.

B. The next in Order is, Heavynefs of Matter, which is alfo call'd
Weight and Gravity.

It is the natural Inclination which is m heavy Bodies, to move
downwards, when they are not fuftain’d or held up, and fall towards
the Center of the Earth.

And it 1s for this Reafon, that the Center of the Earth is by fome
call'd, Centrum Gravium, or the Center of Heavy Bodies. But whe-
ther the Center of Gravity and Center of the Earth, 1s one and the
- fame Point, T believe that none can prove.

The Center of Gravity of a heavy Body, is a_Point, by which a
Body being fufpended, all its Parts, which are about that Point, will .
ballance one another, and oppofitely hinder one another from falling,
whereby the Body will rémain in any given Pofition.  Wherefore it 1
plain, that @ Eiquid Body ¢annot of its felf have any Center of Gra-
vity, becaufe its Parts are not fix'd to one another; but are in 2 con-
tinual Motion, as Water, Wine, Beer, ¢¢. ~ ~ . - |

A. Pray why do you doubt that the Center of the Earth’s Gravity,
1s not the fame as the Center of its Magnitude. g3

B. The Centers of Gravity and Magnitude cannot” be in theTamie
Point, but in a Body which is Homogeneons. That 1s, a Body 1s
call’d Homogeneous, whofe Matter is uniform, and every where of
the fame Weight about its Center of Magnitude, which is 2 Point in
that Body, as far diftant as can be, and equal from all its Extremuties,
which the Matter that compofec our Earth is known to beotherwife,
fome bemg of Earths, Metals, Minerals, Water, é¢. whofe {pecifick
Gravities have very great Differences, and therefore the Earth, or any
other Body, whofe Parts or Matter are of different Weights in different
Parts, are call'd Heterogeneons Bodics.

A, Pray
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4. Pray what do you mean by fpecifick Gravity ?
B. The {pecifick Gravity of a Body, is that which proceeds from
the natural Definity of the Parts of its Matter, which makes one Body
weigh more than another of the fame Dimenfions or Magnitude, As
for Example. The {pecifick Gravity of Water is greater than that of
Oil; that of Gold, is greater than that of Lead, . as exhibited in
the following Table of Sir Fomas Moor. —

A Table exhibiting theWeight (Averdupois) of a Cubical Foot, andInch
of the following Metals, &c. the former in ‘Pounds and Decimal
Parts of @ Pound, and the latter sn Qunces and Decimal Parts of
an Ounce. _

Fine Gold
Standard Gold
Quick-Silver
| Lead |
Fine Silver
Standard, Do,
Copper
B
| Caft Brafs -

Allablafter
Ivory
Sea-water
Common Water

cylinder}. Sca-water .
‘el Footof { Com.~water§ \ o0

A cylinderi- Sca-watcr Weiches
'-‘?““ﬂhz? 3Cum'.—wutcr o
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The. {pecifick Gravity of heavy Bodics is either ab/o/ufe or relative.
. 71, The abfolute Weight of a heavy Body is the Force which it has
to defcend freely in a flaid Mediam; as’in 'Air or' Water, when it
fonches nothifig olfe but the Parts of that Medium : Thus the Weight
of a Stone which is in the Air'is cdlled abfolute, from i@%fﬁqﬁ
which it s to defeend freely, when it touches hotling but. the ‘aired
" Particles thro” which 1t falls, ¢ 00 DG & RN RN
2. The relative Weight of a heavy _Bp_d%(}qllqd. by the Greeks
som, and by the Latns Momentum) is the Fo ¢e' which fuch a B
has to defcend when it touches fomething' clfc, more: thin the Parts of
Fir. 6. che’ Medsum, a5 when it bears on an inclined Plain, 3 A on B, 6r on
Fig. 7. the End of a Leaver, as the Body E on the Leaver F G, w‘Ben: it
often happens that ‘the Body in Queftion becomes a Counterpoife to a
greater and heavier Body, as the Body C, as it is nearer or farther from
the Centre of Motion D, on which the Leaver moves:: )"
This Counterpoife of Bodics. is called Equslsbrum. - " 0 .
Fie. 6, DNOW 'tis plain, that the Body H, which is fuppofed = the Body A,
in falling to K, muft fall with greater Force than the Body A, be-
 caufe that the Body H bas no other Refiftance sthan' that. of the Air +
but the Body A has'the Refiftance of theinclined PlainK T.and Air alfo.
Therefore "tis evident, that the abfolute Weight of any Body is greater
than the relative Weight, |
Fig. 7. A. Pray Sir, pardon me for interrupting you, and be pleafed to tell
me what you mean by the Centre, of Motion (D of the Leay¢r' F G).”
B. The Centye of. Motion in a Leaver is that Point whegeon it ‘tefts
and moves, 4s D ; it a/Ballance it is that Point which it hangs by, as
~ the Pownt .B of thc ‘Ballance; A C. and in a hcavy Body it is
Fig. 9 that Point by which a Badyis held, and about which-it may be mov'd,
Fig. 8. 8 the g’pints oriCenters af the -pircl'!:, Square and Equilateral A DEF
| This is alfo by fom¢ galled the fix'd Point, and by the Greeks azo-
weiovy- or propping Point; -and by the Latins .Anfa ot Fulcrum,
which:1a&t is moftly ufed by Engineers and Workmen.! |
~ Now, as I have thus given you fome neceflary Definicions of Mo-
tion, I fhall, in the next Place, proceed to infoim you 1n like Manner
of Power, by which all Bodies are moved and raifed by the follow=
ing Engines, and the Application thereof in Praftice. | |
. A POWER: ir whatever can move a heavy Body, and s
therefore alfo called the moving Force. Thus Weight s a Power, in

Reference to a heavy Body which it may move.

Power
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Power is two-fold, that is, either animate, as the Power of a Man,

Horle, ®c. in pulling, drawing, ¢ or inanimate, as the fpecifick

Gravity of a Body of Gold, Iron, Stone,Water, ¢e. P
Pounds, ¢-c.Weigh, » ron, Stone, Water, ¢~¢. as one Pound, ten

- The Quantity of Power is eftimated by the Quantity of the Weight
of the Body which it fuftains, that is, when a%nﬁmr %uﬂ'ains twin:gnr
thrice its own Weight; then we fay that, that Power is double or treble
that Weight which it doth fuftain,
2. 'The Manner of applying a Power to a Leaver may be immedi-
ately on the Leaver as a Weight E laid on the End of the Leaver G F, F& 7
~or at fome Diftance from it,as the Weight D hung on the Point C, by Fig. 10.
Means of the Chord D C, and that right Line in which a Power or
heavy Body endeavours to move in, is called the Line of Direcion

of that Body ; fo C T'is the Line of Dire&ion of the Body D,and A 7Z,
of the Weight I. J

The real Application of a Powerto a Leaver is that Angle which is
confituted by the Leaver and Line of Direftion at their Point of
meeting ; thus the Angle A:B E conftituted by the Line of Direé&ion
E B and Lcaver A B is the Application of the Power E; 1o likewife Fig. 11
arc the Angles ABFand ABG Applications of the Powers F and G.

A. 1 underftand you.. But pray Sir, fuppofe that the Powers at
~F and G are = on one another, that the Line of Dir¢&ion of the
- Power F makes an Angle with the Leaver:of 9o Degrees; and the
other Powers E and G at equal Diftances from F. Is their Effe@s or
Powers of raifing the Weight D in them three feveral Stations = one
another? ey & Hegay P 6] |

B. No, - the Power F, which' is apply’'d to the Leaver B at.
right Angles, hath the greateft Effe&, not only of the other two

Powers E and G, but of all others which are not sperpendicular to the
Leaver A B. -

A. How'do you prove it ?

B. As following. 1. The Diftance of a Weight, or of a Power from
the Fulcrum, 1s the neareft Diftance contain’d between the Fulerum
and Line of Direction; that is, it is a right Line or Perpendicnlar let
fallen from the Fulerum upon the Line of Direétion, as C F on the
Line of Dire&ion B E. 2. If on C with the Radius C F, yon de-
fcribe the Arch ¥ B, ’tis evident that C K 15 lefs than C B, and the
Point K 1s nearer to the Fwlerum C than the Point B: and fince
that the farther the Power 1s apply’d from the  Futerum the

greater Force it will have ; therefore ’tis evident that the Power F
E. _ which
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which ads upon the Part of the Leaver B, muft have greates Force
than the Power E, whofe Diftance from the Fulcrum s =C K,
which s lefs than G B. ' T
A. Sir, 1 conceive it, and from thence it appears, that the lefler
the Angle of Application is, the greater the Power muft be incréas’d
‘o become == the Power F, Which is applied at right Angles, And |
fuppofe that the greater the Angle of Application is made, as the
Angle C B G, the lefler the Force is requird.to be = the Power F.
B. Your firft Obfervation on the Powers applied with Angles acute
is juft, but your Suppofition of the obtufe Angles requiring a Jefler

Force to equalize F s falfe 5 which [l thus prove. 5 a
* Tt has been already faid, that the Diftance, of a Power from the

Fulcrom, is a right Line or Perpendicular, let fall from the Fulcrum

upon the Line of Direction. - Asrai- 73
. Since the Leaver C B, is the Perpendicular its felf, to the Line
of Dire@ion B F of ‘the Power E; whofe Angle CBF is a right An-
gle, 'tis evident, that if the Powes F be remov'd to G, then the Angle
& B G will be an obtufe Angle. And-fince, that when any nght
lin'd Triangle hath one of its Angles obtule, the Sum of the other two
muft be lefs than a right Angle, becaule the Sum of all the three: An-
are always = 2 right Angles or x80 Degrees,
: the Angle C B Geis anobtufe Angle, it is therefore
poffible that a Line can be drawn from the Fulcrum C to the Linc
of Dire&tion B G, and to be perpendicular . thereto alfo.
- But to fupply this Defed, you muft continue on the Line of Di-
etion G B thro’ the Point of Application Bupwards towards Hj and
then if you let fall 2 Perpendicular Line from the Fulcrum C to the
continu’d Line of Drettion B H, it will cut the Line ‘B H in H, then

GK-

plied at G whofcobtufc Angle C B G exceeds the right Angle C B F,
much as the acuté Anzle G B E islefs than the right Angle CB F; 15,
equal in Force to the Power E, and both l¢fs in-Foree than the Power
E, QE D. Hence ’tis evident, that if the Power G was to thrult, or
prefs at H on B, its Foree would be the very fame, as when pulling
at G, and that when Workmen apply their Strength to raife up heavy
Weights, they fhould always endcavour to apply the tame a3 ncar 0

a right Angle with the Leaver as they . pollibly  can. Ve
Mid s . "Ths




- A ’Tis very true Sir. But pray before yon proceed further, re-
folyve me another Queftion, which is this ; Whether or no, if a Power

as P being hung clofe to the Leaver A D has not a
than when hung on the fame Point D at the End of a long Cord or
Line, as the Weight E.

B. No §ir, if the Bodies P and E are cqual, the Body E will have
the fime Force as the Body P, and if the Gravity or Weight of the
Cord be confider'd and added thereto, it will have a greater Force than

the Body P, for was you to fuftain the Weight E by the End of the
Cord at D, you muft at the fime Time fuftain both their Weights.

A I ask Pardon, but fuch is the Opinion of many as it was mine,

for want of knowing better.
B. Sir, It is your Place to ask what you defire to know, and minc

to inftru& you in the Truth thereof.

. A Pray §ir, is there any other Thing to be learn’d before I pro-
ceed to the Pradtice of the Mechanick Powers ? | |

_B. Yes, 1 muft firft give youa Word or two more concerning the
natural  Defcent of heavy Bodies, and of their Line of Direéion, in
which they endeavour to deicend. -

A. Pray proceed ? :
B. A heavy Body naturally defcends, to the loweft Place that it

cBa;d g0, provided that its Defcent is not oppos’d by any other Heavy
A}Irld as all the Parts of Homogeneous Bodies have an equal Preflure
about their Centers of Gravity, therefore the chief Endeavours of
Bodies: to defcend, is made by the Defcent of their Centers of Gravi-
ty. For if the Center of Gravity of a Body, do not deftend, but re-
main fix’d, the. whole Body will Temain fix’d alfo, becaufe it'is to the
Gehter of Gravity that all the Parts of the Body has a clofe Adhe-

rence.
inclin’'d Body C DB A, Fig. 13. cannot Fig. 13.

Hence its plain, that the

fl towards .F which it inclines to, becaufe its Center of Gravity E

niuft beoblig'd to afcend, and pafs thro’ the Arch E.P, which it cannot do,
the Part or Quantity G C A B ftanding over the Bafe, wherein the

Center of Gravity is, being greater than the inclining Part G D A.
Therefore ’tis evident, that no fuch Body can defcend, when the Line
of Direion, or Certer of Grayity doth not exceed the Extrcams of

the Baje B A. | | i
And on the contrary, when the Center of Gravity of an inclin’d
it Pﬂfpfﬂdiiuiﬂr as

Bod . Fir. 14. exceedsthe Limits of the utmo
o ?} as I, g 4 E . o AJ

- n B - —— o Ul S

ter Force FgIm
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Fiv. 14, G A Whereby the Part ftanding over the Cafe G B A, is lefer than
& 1% he inclining Part G AC D: Then fuch Bodies will fall, for the Cen-
ter of Gravity E, haviog A for its Center, will frecly defcend in the
Arch EF, .

Now ’tis very plain, that to have a Body remain ftedfaft upon its
Bafe, and is not inclin’d, the Line of Dire&ion muft of Neceflity fall
in fome Part of the Bafe of the faid Body, or otherwife it will natu-
rally fall, A :

- Whence it follows, that the leffer the Bafe of any upnght Body
is, the eafier it will move out of its Pofition, becaufe the leaft Change
is capable of removing the Line of Diretion out of its Bafe. *

This is the Caufe why a Ball, or Sphere, whofc Baic is a Point only
rowls eafily on a plain Superfices by agentle Force, |

This Law of Mechanicks is obfery’d by every. Animal in their rifing
and ftanding, to -prevent their falling; as for Example in humane Bo-
dies, when we are to rife from a Seat, we naturally bend our ‘Bodies
forwards, fo as to caufe the Line of Direttion of our Bodies to pals
through our Feet, upon which we bear our felves when we begin to
afcend. _ | |

Now from the preceeding it follows, That the wider the Bafe of
any Body is, the eafier it will fupport iticlf, becaufe then the Line
of Dire@tion cannot go out of the Bafe without greater Force.

This being well underftood, will be of very great Service to Painters,
Carvers, and Statuaries, in giving their Figures {fuch Poftures as are
agrecable to Nature; asalfo to the Mafons, Bricklayers, ©c. in pro-
portioning the Thicknefs of Walls, according to their feveral Heights
required. '
= T fhall now conclude this Leéture with obferving to yon, that all
the Powers or Bodies produced in the following Leétures, are fuch
that doth_equipoife each other, or are equal in Power to each other,
according to their feveral Ratio’s. And thereforc obferve, '

That when a Power can fuftain a Weight by the means of any
Rallance, Leaver, ¢, a Power greater, as little as can be imagin’d,
will over-poife, or caufe the faid Weight to rife, -

_ Likewife note, that the Weight of the Leavers, Pullies, &¢. and
‘their Frion, is not confider'd. A Leaver being confider'd as a righit
Line, and a Pully 25 moving on a real Point.

LECT,
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Mechanick Propofiiions.
LECT URER.E,
-Mm&ﬂf ck Propofitjons,

Of the BALL ANCE.

FI R ST note, that A C taken together, are calld the Beam of
the Ballance,

The Point B, the fix'd Point on which it moves and e'g‘uffy di-
vides A B, and B C, which are call’d two Brachia's. |

" THEOREM.

If two W:lghts ty’d to the Ends of an horizontal Ballance; are to

one another reciprocally as their Diftance fram the fix'd Point, they
fhall hang in Eguilibro,

Of equal Brachia's.
DEMONSTRTION I

Let A B = B C, and the Weight D — E. Then I fay,
As D2 :E2:: AB: BC |
Or, As D2: BC:: E1: AB QED

DEMDNSTRATIDN .
01 Of unegual Brachia's. |

1. Let B be the fix'd Point,
2. Let A C be = 24 Fect, |
3. Let AB=8,and B C= 16 Feet, |
4. Let the Weight D = 32 Pound and E = 6 Pound.
- Then 1 fay,
As the leffer Brachia A B 8, is to the lefler Weight E 6,
So is the greater Brachia B C 16, to the greater nght D 12, Fy 15
which is required to equipoife E.

Or, As the lefler Brachia A B &.
- Isto the greater Brachia B C 16, -
So is the Power apply’d at C, viz. E 6. to the Weight that it will
equipoife at A, wiz. D 12. Q_E .D.
PROPOSITION IL

. Knowing thr: Weight of two heavy Bodies, applied to the Ends of a
Ballance of a known Length, to find upon that Ballance the common

fix'd Point or Center of Motion, whereon the two given Bodies will
hang in Egmkﬁra

Plate 2.
Fig. .

IJ"E'M- O N-
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DEMONSTRATION,
.+ Let the Ballance A Bbe =F 24 Foot. |
~ 7 &' 'The Weight D = 1a, and the Weight E = 6.
<y a8 * Then 1 fE}r

- As the Sum of both Weights 18, is to the lefler Weight D 6.
Fig. 15 So-is the whole Ballance A C 24 to the leffer Brachia A B 8,
Or as the Sum of D +- E isto A C::
8o is the greater Wcéﬂ;t D 12, to the greater Brachia B C 16. There- -
fore 'tis evident, that the Point B is the fix'd Point or Center of Mo~
tion requird — Q E D. i
N. B. Tt ishere fuppos'd, that the Ballance A C is without Weight
in its felf, as a Line &¢. = as before noted. ,

PROPOSITION IIL

TheLength and Weight of a.Ballance given, which has-at one of its
Ends aBody of known Weightto find the fix'd Point about which the
Weight of the Ballance and the Weight of the Body fhall remajn in
Eg#iﬁﬁfa." L4 ol =

1. Let the Ballance weigh 16 Pound, and its Length 12 Fect.

3. The Body E 8 Pounse’ o= & = &= sesf@ a8 E 0

91 7O 1 Thew Ifay " ¢
Fig. 16.  As 24 the Sum of the Weights of the Ballance 16 Pounds, and the
Rody 8 Pounds taken together ;

Is to the whole Length of the Ballance 12 Feet. -

So is § the Weight of the Body E, to the leffer Brachia A'B 4.

Or thus,. o Ty S | | i

As 24 the Sum of the Weights of A'D 4+ E ;

Is to 12 the Length of the ‘Ballance:: e |

,_S&is’jﬁ th‘,q Weight of the Ballance ; to B D, 8 the greater Brachia.

' Therefore "tis evident, that the Point B.is 'the Point required.”
PROPOSEFRON. Vg b .4
Two Bodies being given, the heaviet of which hangs at one of the

Ends of 2 Ballance of known Length and Weight, and ‘given fix’d
Fiz, 17. Point (as Steel-yards) to hang that of leaft Weight in fuch manner, tha
being affifted by the! Weight of the Ballance, it may keep the heavieft
Body-in Fuguslbibrxo, ' |
Let the Ballance A B weigh two Ounces, and 14 Inch long.
.. Let C he the fix’d Point, one Inch fiom the End A, and let the

Part D of Body D O weigh 15 Ounces,
- S 3+ Lt
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3. Let E be a Body of one Ounce, and moveable -at Pleafure, to
find the Point F, where the Body E with the affiftance of the Gravity
of the Brachia C_ B, of the Ballance A B, fhall kecp the Weight DO
in Equilibro, about the Center of Motion C, '« ol

4. Divide the Ballance A B into 2 == Parts at G, which (if made
of equal Marger) will be its Center.of Gravitye oo/ Lo

5. Suppofe the Body H in Weight == the Ballance A B, viz = 2
Ounces, to hang from. the Point G, TP

Then as the Diftance of A C. | : sasTe S0 Ol

Is €0 the:Diftaencll GG c: o1 2% Daifggr mwot il O o 08

So is the Weight H = the Weight of the Ballance ; to a' 4th pro-
portionable = one part of the  Weight DOy viz. = 12 Ounces,
wherefore the other part thereof remaining 1s = 3 Qunces.

Now again, : ' |

As ¢ Ounce the Weight of the Body E is to the Part D 12 Ounces,
the laft N°. found, fo the Diftance of A € to 3, the Diftance of F
from C, whereon the Body E being hung, will kecp the Bedy D O
i B e ™ e S e T L | W =

This being evident, needs no further Demonitration.

-

LEGT URE N

Of toe L EA V"E R.
HE ILeaveris no other than the Ballance, faving the Manner -
_of itsapplication in Practice. That 1s, as the Ballance is fufpended
or hung on the fix’d Point or Center of Motion, as A C on B, the
Leaver refts upon a Point, as D F on E, Fig. 18, which s alfo call’d
cither the fix’d Point, Center of Motion, Fulcrum, or Fulcimen,

A. How many kind of Lecavers are us'd in Practice ?

B. Four, and are cach diftinguifh’d by their kinds, as a Leaver of
the - firfi-kind, of the fecond kind, 6f the third kind; and of the fourth
kindoiyiall bas | - [ »6ls dgisW 2k

_~ . A. What is a Leaver of the firft kind ? Vg

B. A Lecaver of the firft kind, is that | whofe Fulerum s between
the Power applied and the Weighe thavis to be ‘rais'd, as :/A.C, where Fig.. 16
the Power is applied ar C, the Weight at A, and the Fulcrum between
them, as at B, }g:g 9. :oudd Si ) 1 4 | g4 af

A, How fhall T know what Weight can be rais’d by this Lcaver,
with a given or known Power or Strength applied at C? -

B."By this Canon or Analogy. As
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.« Ag the Tefer Brachia' A B, being always contain’d between the
middle of the Leaver and Weight to be rais’d. -
Fir. 1ge 18 to the greater Brachia, B C. ' Lo bt
So is the Power applied at C to the Weight that it will raife at A.
Suppofe the Leaver A G to be 12 Foot long, and the Power applied
— 10 Pound Averdnpoife, and let the Fulcrum B be at 9 Feet diftance
from G, Then I fay |
As 3 the leffer Brachia,
Is to g the greater Brachia, | |
So is 10 the Power applied at C to 30, the Weight that C will

ife 4t A. .
OPERATION.

g 9 10 30
I 9 l. | & |
3) 90 (30 '

And here obferve, that the nearer the Fulcrum is plac'd to the
Weight, the greater Weight can be rais'd. '
. For Example,

. Suppofe that the Fulcrum be plac’d at 1o Feet diftance from C
FE Y92 E, then I fay. , |
As A E 2 the lefler Brachia,
Is to EC 10 the greater Brachia, |
So is 10 the Power applied at C to 50, the Weight that C will raife

at A, _

a0 R R A T 1 O N
2 I0 10.. §0

A ———

10
*.2) 100 . (50 |

Now ’tis plain, that by moving the Fulcrum one Foot nearer towards
the Weight, the Power is incrcas’d from 30 to 50, and therefore to
equipoife the Weight A on the Fulcrum E, then is ‘but 6 Pounds re-
quired asa Power at C, For, |

As E C 10 Feet the greater Brachia

Isto AE 2 Feet, .

So is 30 the Weight Aj;to 6, the Power requird at C to equi-

poife A,

OPERA-
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Hence "tus évident, that the nearer the Fulcrum is to the Body o1
Weight, the lefier the Power is required to eqdipoife the fame, and
confequently the leffer to ruife the fame; or otherwide, ' the farther the
Power is diftant from the Fulcrum, the more Foree it will proportion-
ably have,: o0 R 117 Ca7iR ewed g o

But here obferve, that when by moving the Fulcrum near to the
Weight whereby the Power is increas’d, that at the fame time. the Space
orutmoft Height of raifing the Weight is diminiﬂl'draccu;dlngly. - For
Example. baid bripaiy s Aomes T s 3 tossot

Let 2 7 be a Leaver 12 Foot long; with its Fulcrum £ at 9 Feet Fig. s
from 4 “Thenif the Point Z be deprefs'd to 72, it will raife the Body
2 unto @, on the horizontal Line ¢ . - But if the ' Weight or Body
be mov’d nearer to &, as at b, whereby a leffer Power will raife 1tythen
when the End of the J.eaver Z1is depreis'd, as before to 7, theBody 4
will be rais’d no higher than 4 on the horizontal Line e f. And
again, had the Body 7 been plac’d at #, it ¢ould not be rais'd Jhigher
than 7 on the Line o p; and o in like manner of all others. Q_ED.

Hence ’tis plain, that the higher the Body is mais’dy the greater Di-
ftance it muit be from, the Fulerum, and confequently the greater
Strength ‘or Power is required to raife the fame. fipt

Whence ’tis evident, that as the Diftance of the Weight from the
Fulerum may be greater (as B C Fig. 21.) than the Diftance of the
Power A B, or lefler (as A B) than the Power B C, or equal to one
another, as. A B and B C, in the Ballance, Fig. 9. fo proportionably
muft the Powers be applied.

A. Suppofe that A Eis a Leaver 12 Feet long, that the Fulcrum _
be fix’d at C 3 Feet from E; the Place where the Power is to be Fi& 23.
applied, and that the Body F hanging at E weigh 30 Pounds,  Pray
what Power at A will equipoife E, and by what Analogy do you find
0 ~a . , |
B. The Analogy is the following.
As C E 3 the leffer Brachia

Is to C A g the greater Brachia,

F . S0
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8o is 40 the Weight E to 90, the Power required at I to equipoife '

the Body F at A.

OPERATION.
39 ¢ 40 120 -
4

. .3) 360 (120 _
Hence “tis plain, that this Analogy is the fame as the firft Anﬂo%-
of the Leaver of the firft kind, for if you fuppofe that the Body

be a Power given, then the Power required to equipoife the fame, 15
06 more than to find the Weight or Power that the given Weight

will equipoiie. - _
€0 much with relation to the Leaver of, the firft kind ; now I (hall

proceed to a Leavel of the fecond kind.
A Leaver of the fecond kind, i« that wherein the fix'd Point or
at the other End,

Fig. 12.Fulcrum isat one End (as at A,) the Power applied
as at E B F, (oc.

(asat C) and the Weight fufpended between them,
- A By what Canon or Analogy do you find the Weight that any
given Power will raife s or what Power 1s requird to raife a given

Weight?
The following, That is to fay,
As the Diftance of the Weight from the Fulcrum,

Is to the Diftance of the Power’ from the Fulcrum,

o is'the Power to the Weight that will equipoife 1t.

And here Note, That when the Equipoife of any Weight is found,
a very fmall Addition thereto « the Power that will raife the fame.

T.ct the Power at G bec = 10 Pounds Averdupois, and the Leaver
A C be== 11 Feet long, and let the Body D be hung in the middle -
thereof at ‘B 6 Feet diftant from the Power C, as well as from the

Fulcrum A. Then 1 fay,
As B C § Feet, the Diftance of

Is to A B 12 Feet, the Diftance o<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>