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Groves, Fountains, ¢re. the laying down of Maps, Cities, Lordfhips, Farms, &,

111, The Do&rine and Rules of Menfuration of all Kinds, illufs
trated by fele&t Examples in Building, Gardening, Timber, ¢,

1V. Exa Tables of Menfuratjon, fhewing, by infpetion, the
fuperficial and folid Contents of all Kinds of Bodics, without the Fatigue of Arith-
metical Compuration :

To which is annexed,

An Account of the Clandeftine Practice now generally obtaining
in Menfuration, and particularly the Damage fuftained in {elling Timber by Meafure.
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Exemplifid with above 6o Folio Copper Plates, by the beft Hands.
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My Lorbp,

magmere [, [, who are acquainted with the Subjects

.2l of the following Treatife will acknow-
ledge my Judgment in the Choice | have
made of your Lordfhip’s Name, which
can not fail to recommend it to the peru-
fal of the Public; And though an Author
is very unwilling to beleive his Works deftitute of real
Merit and Ufefulnefs, yet if this Book fhall meet with
Approbation, I am fenfible how much will be owing
to your Lordfhip’s Patronage, whofe known Skill in
thefe Sciences 1s the Foundation of this Irouble.

Permit me to add, that I have a particular Pleafure
in doing myfelf this Honour at a Time when your
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I ordfhip’s great Merit has placed you at the Head of a
moft Ancient and moft Honourable Soc1ET Y, whofe
profound Knowledge, in thefe Affairs, is their Pride

and Diftinction. I am,

My LORD,
Your Lordfbip’s moft Obedient,
Moft Humble,

And moft Devoted Servant,

B. Langley.
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xmmmmen H B fubjeds of the prelent treatife, on account of their antiquity,
& uflcfulnefs and entertaining variety, having been the delight of
the greateft mafters in knowledge, thro’ various ages, are, it muft
be acknowledged, tranfmitted to us in a fuitable degree of per-
Wl fedtion, T hey have indeed been largely treated of by various
8 hands, but generally in a theoretical, rather than in a practical
manner, {o as to appear fomewhat intricate and obfcure to fuch as
Lt were not acquainted with the principles of mathematics, or have
not applied themfelves in earneft thereto. My defign therefore is to treat of archi-
tecture, gardening, menfurition and Land{urveying, in a method as ealy and in-
telligible as it is new and generally ufeful. I fhall begin with-the fundamental, or
firlt principles of thefe {everal arts, and gradually condu& my reader from the eafier
parts of 'em up to the hardeft, taking particular care all along to let him fee the urile
as well as the dulce thereof ; the fruitful practice, and not the barren theory only.
From a failure of authors in this point, Iapprehend it is that thefe arts are at pre-
fent much lefs cultivated than they merit. An author cannot do them greater
juftice, than to paint them as they are, moft ufeful and delightful employments ;
of great importance in human life. To convince the world of this truth, as it is
the defign, fo it wou'd be the higheft recommendation of the prefent treatife. And
this T can fincerely fay, that I have had a view thereto thro’ the execution of the
whole defign. I fhall not therefore offer at any recommendation of the arts them-
felves, which want no able hand to fet them off with colours, and the 1.T-ri1'1nir1;|;1
charms of rhetorick ; but leave my reader, from the plain, naked, artlefs fadsan
obfervations he will meet with in the work, to determine of their merite And &
am greatly miftaken if to all true judges this does not appear a more equitable, and
‘more unexceptionable procedure than to write, as the ufual manner is, an encomium
of the arts [ treat of, in order to recommend the work. For if the bock cannot be
fupported by its own merit, I am fure a panegyrick upon its fubje® will but render
it the more ridiculous and contemptible. ~All that I requeft is a fair and candid pe-
rufal. Idefire only that my reader wou'd come with a mind prepared not to be
ftartled, or Prtjﬂdkﬂﬂﬂ'ﬂgai.n the author, by the appearance of novelty back'd with
reafon ; tho' it ac firft fight fhou'd feem to thwart E}mc current and prevailing opi-
nions. This were a temper that wou'd for ever exclude the light, and dronifhly re-
a maus




1 PREFACE.

main content with whatever do&rine happens to have its run. But we of late have
{zen (uch fuccefsful inrodes made into opinions once thought juft, that we cannot
be too lufpicious of our entertaining cftablifh’d errors for truth, and fhutting our
eyes againft plain fatt and obvious reafon. “Tis not that I pretend to a faculty
beyond that of others in difcovering the truth in the particulnr fubjeds 1 have here
treated ; but my genius leading me to fuch kind of ftudies, I hope 1 may be allowed
to have obferved the common things, and to make my own ufe of them. If what I
alledge be true, (for which I always give my rr:aﬁ:-nsg the world will have the ad-
vantage ; but if it fhall prove to be falfe, I fhall willingly bear the blame: Only
1 make this requeft, that [ may be cenfured by the proper judges, and fuch as have
been converfant in the fame kind of ftudies with my {elf; otherwile the world, I
hope, will agree with me, that I am condemn'd unjuitly. "That the reader may form
the better judgment of the performance, he may be pleafed to take the following
account thereof.

Geometry being the bafis of architeGure, gardening, menfuration and land furvey-
ing, (which are the fubjeds of this treatife) L have in the firlt part, laid down all the
moft ufeful and neceffary geometrical definitions, problems, theoreéms, and axioms,
that are abfolutely neceffary to be well underftood by every one who defires to be
a complete artifan, and thofe in a moft concife and familiar manner. The fecond
part contains the application of the firft to pradtile in the geometrical conftruion
of all kind of fecales for the delineating, and menfuration of all forts of plans and
uprights, and of the Tufcan, Dorick, lonick, Carintbian, Compafite, French and
Spanifh Orders of architecture, with their derivation, proportion, €. in general.
And {eeing that neither ancient or_modem architeéts have yet agreed onithe mea-
fures of the principal parts of entire columns: 1 fhall therefore before I proceed
any further, demonftrate the fame particularly. i

The principal parts of entire columns are three, viz. The pedeftal, the column,
and the entablaturey all which are feverally divided into three other parts. As
fielt, the pedeftal by its bafe, die, and cornice ; the column byvits bafe, fhaft and
capital, and the entablature by its architrave. Freeze and cornith, whofe feveral
heights and projeétures are meafured by modules and minutes. ( ¥ide prob. the oth

fe. 1. part 2d.)

(1.) Pedeftals, (called by the ancients Stylobate) are of two kinds, viz. The one
broken, and the other continued. Broken pedeftals, are parts of a continued pe-
deftal, which projec or break out, right under each column, as in the Theatre of
Marcellus, the arches of Titus, Septimius, and Conflantine in the Colifeum, and in
+he altars of the Pantbesn. Continued pedeftals are fuch as range throughout, with-
out projectures or breaks under each column, as in the Goldfmith's arch, the temple
of ¥efta at Tivoli, and that of Fertuna Virilis. ;

Both ancient and modern archite@s have delivered rules for the heights of entire
pedeftals, butall different, whereby the young archited is at a lofs to know, a-
mong the feveral, which is the beft.

Palladio makes the height of the Tufean pedeftal three modules; the Dorick four
modules and five minutes; the fonick five modules four minutes; the Corinthian five
modules one minute, and the Compofite fix modules feven minutes,

Scammoz=i makes the height of the Twufzan pedeftal three modules twelve mi-
nutes ; the Dorick four modules eight minutes; the fonick five modules ; the Co-
zinthian fix modules cleven minutes, and the Compofite fix modules two mi-
TIates.

Fignola
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Vignols makes the licight of the Twufean pedeftal five modules 5 the Dorickifive
modules four minutes 5 the Jonick (x modules, and the Corinthian and. Compofite;
feyven modules eachs gl = -

Serlio makes the height of the Tufean pedeftal four modules filteen minutes 5 the
Dorick {ix modules ; the Jonick fix modules ; the Corinthian fix modules fiftcen mi-
nutes, and the Cempofite {even modules four minutes. The height of the Ionick
pedeftals at the tewple of Far¢uma Firilis, is feven modules twelve minutes 3 thofe

of the theatre of Marcellus three modules eight minutes, and at the Colifenn foue
modules twenty two' minutess B -

The height of the Corinthian pedeftals, at the altars of the Pantheon, are feven
modules twenty eight minutes s the Colifernm four modules two minutes, and the
Compofite pedeftals of the Goldfmiths-arch, feven modules cight minutes,

Now fince 'tis abfolutely neceffary,. that thefe diverfities fhould be reduced to a
mean proportion, for a flandard meafure, therefore I have done it, and is as fol-
lowing, viz. Make the entire height of the Tufean pedeftal cqualito two diame-
ters or modules, ; The Darick to, two modules twenty minutes 5 the lorick to two
modules forty minutes 3 the Corinrbian to three modules, and the Cempefite to
three modules twenty minutes, the proggeflion being of forty minutes. .

Ny B. That a module is a length. equal to: the diameter of the bafe of the calumn,
divided into fixty equal parts called minutes. AT _

The difference in the proportions of the parts of pedeftals, areis great as thofe
of their heights, and therefore I have alfo eftablifhed this one general proportion
for the parts of all pedeftals, wiz. , Divide the height of any pedeftal ( be it Tuf-
can, Dorick, Ionick, Corintbian or Compefite) into one hundred and twenty equal
parts; and of thofe parts give to the focle twenty, to'the mouldings of the bale
ten; to the die or trunk feventy five, and _mlt_hc cornice fifteen. -

The proportions affigned for the projeure of the bafe and cornith of pedeftals,
by both ancient and modern. archites, .are as various as theirother parts, and
tgcrd'cr: in this point alfo, L have reduced. the diverfities  to a mean proportion,
that thereby a general rule may be obferved throughout the five orders, viz. In
any order, be it Tufean, Dorick, Ionick, Corintbian, or Cempefite, make the bafes

f pedeftals, (exclulive of their zocolo or plinth) with a' projecture equal to their
altitude, which being different in every order, will thercfore caule the, projedure
of the bafe to be different in each order.  In the projefture of cornices of pedel-
tals, made by either ancients or moderns, there is but little difference, for they
ufually make their projecture equal to (or very little more, than?) that of the bafe,
of which the laft is to be preferr’d; and thercfore, for a flandard rule, T give the
following proportions, for the projecture of both bafe and cornice,. as follows, wiz.
To the Dorick pedeftai, 1 give to the projefture of the bafe twelve minutes, and o

_the cornice fourteen. To the fonick pedeftal 1 give to; the projedture of the bafe
fourteen minutes, and to the cornice feventeen. To the Corinthian pedeflal, I give
to the projeltute of the bale fifteen miputes, and.to the cornice | nincteen.. An

laftly, to the Campofite pedeftal, I give to the proje@ure of the bafe fixteen mi-
nutes, and to the cornice twenty two,

I fhall now mention another particular belonging to, pedeftals, as is common in
all the orders, (and then proceed to the proportions belonging. to columns) which is

as follows : Thut the breadth of the dic of every pedeflal be always equal to the
projecture of the bafle of its column, Ti
18
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The projedture of the bafes of columns, is alfo an unfettled part of archite@ure,
For to the Tufean bale Palladio and Scammozzi allow each fort minutes, as alfo
hath the Trajan’s column, but Fignola allows forty one, and Serfio forty two mi-
nutes, To the projeéture of the Dorick bale, "Palladio allows forty minutes,
Jcammozzi forty two, Vignola forty one, Serlio forty four, and at the Colifeum for-
ty minutes.

To the projecture of the lonick bafe, Palladio, Scammozzi, and Serlio allow
forty one minutes ; Vignola forty two 5 the temple of Manly Fortune forty three 5
and the Colifeum forty minutes. To the projecture of the Corinthian bafe, Seammos.
=i, Serlio, and the Colifeum allow forty minutes ; the portico of the Pantbess forty
one ; the three columns of Campo Vaccino, the baths of Dioelofian, Palladis, and
Vr;g%afa allow each forty two, and the pilatters of the portico of the Pantheon for-
ty three.

And laftly, to the projedture of the Compofite bafe, the temple of Bacchus,
the arch of Septimius, Scammozzi, and Smlio, allow each forty one minutes,
Palladio and Vignola forty two ; the baths of Dioclefian forty three, and the
arch of Titus forty four minutes. Hence it appears, that forty two minutes is a
mean proportion, between the extremes, and is what I recominend for the pro-
jedture of the bafes of columns in general.

The great diverfity of the lengths of columns of the fame order aflign’d by ar-
chitedts, is a very difficult poine to account for : To the length of the Tufcan
column Fitruvius Palladio, and Fignola, give feven diameters or modules. Scammoz-
=i feven and an half. The Trajans column eight, and Serlio but fix diameters,

To the length of the Dorick column, Fitruvius in temples, allowed feven diz-
meters 5 but in Porticos of temples feven diameters and an half ;at the Colifeum they
confift of nine diameters and an half; and at the theatre of Marcelfus feven modules
and fifty minutes ; Seammozzi gives eight and an half ; and Vignola cight diameters
only.

To the length of the Ionick column, Witruvius, Palladio, and Serlio, give
eight diameters forty minutes, as alfo is the Colifewn, and theatre of Marcellus
at Rome.

To the length of the Corinthian eolumn, Fitruvius gives nine diameters thirty
minutes, and Serfio nine diameters only ; at the porch of the Pantheon they are
nine diameters thirty fix minutes,

The temple of Pantbeon they are nine diameters, thirty fix minutes. The
temple of Peffa nine modules thirty nine minutes. The temple of the Sibil eight
modules fixteen minutes. The Colifeum eight modules thirty feven minutes.

The temple of Peace nine modules thirty two minutes: The arch of Confan-
tine eight modules thirty feven minutes: ).'Ehe three columné of the Campo Fae-
cino, ten modules fix minutes; the porch of Seprimius nine modules thirty eight
minutes ; the temple of Fauftina nine modules thirty minutes, and the Bafilic of
Antoninus ten modules exadtly.

To the length of the Compofice columns, Scammozzi gives nine modules forty
minutes, and the fame is at the temple of Bacchus; the arch of Septimius nine
modules thirty minutes, and the arch of Tirus ten modules precifely.

Now
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Now, becaufe tis reafonable, that a proportionable length fhould be eftablifhed
for the length of columns in general, I have therefore reduced the extremes of
their_diverlities to a mean proportion as following, viz. Make the height of
the Tufcan column equal to feven diameters or modules, and twenty minutes ;
the Dorick to cight modules; the Ionick to eight modules forty minutes ; the Co-
rinthian to nine modules twenty minutes, and the Compofite equal to ten modules
only. ISu will their progreflion be proportionable, conlfifting of forty minutes in
each column.

The diminifhing of columns being firft affign’d for that beautiful appearance,
as flows therefrom, is made in three different manners. As firft, to begin the
diminution at the bafe of the column, and continue it to the-capital.  The fe-
cond is to make the column thicker towards the middle, than at its bafe, dimi-
nithing of it towards the bafe and capital, which kind of diminutien is called the
fwelling: The third and laft way is according to the antique manner : Beginning
the diminution at one third of the height above the bafe of the column, as is
fhewn in folio 63 hercof, and is the moft beautiful kind of diminution.

_ The difference and quantity of diminution in each of the orders, is exhibited
In fedt. 2. Part 2. hereof.

There being yet no certain determin'd proportion for the height of the afira-
gal and cindture, which terminate the fhaft of a column. I therefore have alfo
reduced thofe members, to fuch a proportion, as may be applied throughout the
orders in general.  As firft to the cinfture, I give three minutes. and to the aftra-

al three minutes and one third. In the Pantbeon, the teraples of Feffa and Man-

Fortune, and arch of Titus, the cinctures are very near three minates. And in
the temple of Amtoninus and Fawflina fomething more, as alfo the temple of
Baccbus, the arch of deptimius, and in the bath of Disclefian, from which I have
extracted my mean proportions.

The received proportion for the height of the bafes of each order is, to makea
them equal to the femidiameter of the column at its bafe, the Tufean excepted,
in which the cinfure is included, which in other orders is not.

Inthe five orders of architeture, there are three different heights of Capirals,
The Tufran and Dorick capitals are always equal to the height of their bafe,
The Ionick capital, from the top of the abacus to the point of interfedtion, where
the cathetus and voluta interfedt each other, at the bottom of the volute ; to the
femidiameter and an cighteenth part thereof. And laftly, the Corinthian-and Com-
pafite capitals to one module and ten minutes.

But, notwithftanding that thefe meafures are afligned for the height of capi-
als, yet 'tis to be obferved, that the ancients did not obferve them firidtly.
For the capital of Trajan’s colomn (which is of the Tufean order) is lels than
the femidiameter of the column’s bafe, by a full third ; and in the Derick capi-
tal of the theatre of Marcellus, its height is almoft thirty three minutes, and
that of the Cﬂfi'{sum near thirty eight winutes: Nay, in the Corintbian capital
of Fitrivius (the father of architedls) he makes its height but fifty minutes :
And therefore I finding that its height was not fufficient, have introduced a_mo-
dern capital in its ftead. At the temple of the Sibyl av Tiveli, the height of the
Corinthian capitals are but forty feven minutes. In the frontifpiece of Nero fixty
fix minutes, and in the temple of F2ffls at Rome almoft [ixty eight minures.
And laftly, the height of the Compofite capitals of the arches of Septimins and

the Gold{miths, are but fifty eight minutes and an half, and the tcmple ;ﬂf
b Bacebus
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Baccbus fixty {ix. Hence appears the oppofite diverfities, from which are efta-
blifh'd the mean proportions before delivered.

And altho’ the proportions of the aforefaid capitals are very different from
each other, yet there is a far greater difference in the height and projedure of
entablatures, which they with their columns {upport.

To the height of the Tufcan entablature, Fitrnvius allows one hundred and five
minutes, Palladio one hundred and four minutes, Jcamozzi one hundred and
twelve, Fignola one hundred and five, and Serlio ninety minutes.

To the height of the Dorick entablature, Fitruvius allows one hundred and twen-
ty minutes ( equal to two modules ) Palladio one hundred and thirteen minutes »
Scamo=zi one hundred and twenty feven minutes; Fignola one hundred and
twenty ; Serlio one hundred and twelve ; and the like of all other Mafters, as are
fctﬂi;cc;rth in the 19, 21, 22, 24, 25, 26, 27, 28, and 2gth plates hereof, to which
I refer. i

Now fecing that the beauty of an order doth confift in a proportionable en-
tablature ; therefore to prevent the deftruétion thereof, by having entablatures ei-
ther of fuch a fize: that they feem utterly infupportable, as thofe of Cam,?o Fac-
cino, and the frontifpiece of Nere, or on the contrary, too mean and pitiful as
the entablatures of Bullant and Delorme 3 1 advife that the height of all en-
tablatures be always equal to two diameters, or one hundred and twenty mi-
nutes, and their projeéture of the cornice, equal to the height thereof in the
Tufcan, Ionick, Corintbian and Compofite cntablatures, and the Dorick entabla-
ture alfo, when: the cornpice is made without mutules, %as in that famous ftrue-
ture the Colifeum ). But whn::n the :ﬂfarr'.rk entablature hath mutules introduced,
their length requires the entire cornice to have more projecture than height.

Having thus demonftrated the proportions of the principal parts of columns,
I fhall now proceed to the remaining part of my preface.

The third feftion of part 2. contains many excellent architeGtonical axioms and
analogies, collefted from moft grand matters,

The fourth fetion of part 2. contains the ufe of an infpe&ional plain ﬁ:a'le:,
which furnifhes the young ftudent not only with all kind nt feales, but readily
divides the feveral parts of a building inftantly. :

The fifth fection of part 2. contains trigonometrical definitions, with the con-
ftrudtion of chords, fines, tangents, half tangents, fecants and verfed fines, a
plied to practice in the folution of the twelve cafes of plain trigonometry, whic
is performed geometrically alfo, by the help of a plain fcale and pair of com-
pafles, in a very concife and familiar manner.

The fixth fection of part 2. contains the geometrical conftrudtion of draughts,
plans, maps of gardens, farms, &+ Wherein is fhewn how to perform fuch
works, much more expeditious and exa® than any author yet extant.

The third part contains all the moft ufeful geometrical axioms and analogies
for the menfuration of any fuperficial figure or folid body.

The fourth feflion of part 3. contains the meafures, and* manner of taking the
dimenfions of all kinds of work relating to building, as Carpenters, Glaziers,
Joiners, Painters, Plafterers, Mafons, Bricklayers, Paviors, &ve.

The
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The fourth part contains divers infpeition tables of menfuration, whereby
any dimenfion may inftantly be caft up, without the afliftance of multiplicarion,
or even fuch capacities as are not mafters of crofs multiplication, are hereby
enabled to meaflure any work with as great accuracy, as the beft accomptant,

The firft, fecond, third, fourth, fifth, fixth, feventh, eighth, ninth, tfr;ﬂ.:, ele-
venth, twelfth, fifteenth, fixteenth and feventeenth plates, being thefe which the
feveral fubjetts hereof have recourfe to, need not in this place fay any thing
thereof, :

The thirteenth and fourteenth plates contain a new f{yflem of gardening,
wherein ’tis fhewn what great improvements may be ‘made, even in - the
fmalleft of gardens ; for by the method there obferved, a fmall garden may be

made to appear as a very large one ; and fuch as are very large, to become the
molt noble and delightful.

. And becaufe no gardener can well underftand the true manner of laying out
a garden, even in any manner as bears any proportion, without well underftand-
ing the elements of geometry ; therefore for his fake, in the firft part hereof,
I have laid down all as is neceflary to be known in a moft concife and ealy
manner, and applied to praftice in the geometrical conftrudtion of all kind of
lines and figures, as are requifite for his purpofe in the pradtice of gardening.
Perhaps that fome may expe@t that I fhould herein treat of the culture of
lands, the management of truit trees, &w. which are parts as doth not re-
late to the mathematical part of gardening, as in defigning, drawing, laying out,
©v¢. But if God permits, I fhall {peedily communicate a treatife thereof, where-
in I fhall difcover many curious experiments, as will prove both pleafant and
advantagious to all lovers of gardening.

The -eighteenth, nineteenth, twentieth, twenty firft, twenty fecond, twent
third, twenty fourth, twenty fifth, twenty fixth, twenty feventh, twenty eighth
and twenty ninth plates, contain the geometrical profiles and clevations of the
five orders of archite@ture, as laid down by all the grand mafters, both ancient,
antique, and modern,

The thirty and thirty firft plates are defigns for the entrance into fhady
walks ; the firft into a right lined walk, and the other into a curved, or arti-
natural walk, and thofe are delineated according to the truth of per{pedive.

The thirty third plate contains two defigns for the enterances into Grorres
according to the grand manner.

The thirty fourth plate contains divers capitals of the Cerinthian and Com-
pofite orders, taken from the works of Fitruvins, and Andrew Boffe, with an
clegant elevation of a noble ftru@ture after Palladio.

The thirty fifth, thirty fixth, thirty feventh, and thirty eighth plates con-
tain divers geometrical elevations of doors, neathes, @ of the Tufean, Do-
rick, Ionick, Corinthian and Compofite orders, adorned with His moft Sacred

Majefty King GEORGE ; their Royal Highnefles the Prince and Princefs,
whom God preferve.

The thirty ninth ]ﬁlatc contains divers excellent defigns for chimney-picces,
collefed from the beft of mafters,

And
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And the forticth plate, the geometrical elevation of the portico of St Mary
the .:Ez‘p tian, With a Corinthian frontifpicce from the Ancients, and the impofls of
the Tufcan, Dorick, Iomick, Corinthian and Compafite orders.

Having thus, by way of prefice, explain’d the feveral parts of the work, I
now recommend you to the pradtice, defiring that you wou'd read and examine
it, without critical envy, free from pre-occupation “that may obfcure your Judg-
ment, and hinder your acknowledging the truth of what I have here prefented
for your improvement.

Therefore be not advifed by fuch as condemn a conception when they under-
ftand it not; and believe it falfe becaufe ’tis new; neither imitate thofe, who
fecking only to carp at words, neglect the fenfe of the fubjed.

B. Langley.

THE
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Architeclure, Gardening, Menfuration, and
Land-Surveying, Geometrically demonftrated,

P A RaUPrsiq

Of fuch Geometrical Elements as are abfolutely
neceflary to be well underftood by every Per-
fon who defires to well underftand the TruTk
of Lineal ARCHITECTURE, GarpENING, and
MensuraTION univerfally.

S ® cupsnd,
Of Geometrical Definitions and Rudiments.

Prars L

] Point in the practice of geometry, is the

f leaft fuperficial appearance as” can be

& made by the point of a pen, pencil, pin,

PR Oc. as the point A, and is to be divided

i by the mind, tho’ not by the hand, into
¥ any number of parts, as is conceived, Fig -

' notwithftanding that Euc/id, and many

other famous geometricians, has defin'd a point to be nei-

ther quantity or part of quantity, and therefore not to

I | B bﬁ




Fig, I11.

Fig. IV.

Fig. V.

Fig. VIL

Fig. VIL

Fig. VIIL

Of Geometrical Definitions

be divided into parts: but how 'tis demonftrated, neither
he or any other has fet forth.

(2.} A line in the practice of Geometry, isa length, with
fuch a breadth, as is given thereunto by the point of the
pen, pencil, &e. as deferibes the fame, which s quite con-
trary to all other authors, who define a line to be a length
without breadth or thicknefs, but without any fort of de-
monftration whatfoever to prove the fame.

(3.) Of lines there be divers kinds, as right, circular,
ciliptical, parabolical, hyperbolical, ¢5.

(4.) A right line is generated by the point of a pen,
pencil, ¢gge. moving from one point to another, the neareft
way; therefore a right line is the neareft diftance contain'd
between two points, as the diftance between the points
A,B. The end or limits of all right lines are points, as
the points A B,

(5.) A circular line is generated by the motion of one
end of a right line. Suppofe AC to be a right line, fixd
at C as on a center; then by moving it out of the pofition
A C to C B, the point A will defcribe or generate the arch,
or circular line, A B; and if’ you move it forward to its for-
mer pofition AC, the point A will defcribe or generate
the circumference of a circle.

(6.) An clliptical line, or ellipfis, is generated by an ob-
lique fection of a cylinder.

(7.) A parabolical line is gencrated by a parallel fection
of a cone. As allo a hyperbolical curve, the former to
the fide, and the latter to the axis.

(8.) As points terminate lines, fo do lines fuperficial
figures.

(9.) A {uperficial figure hath length and breadth only,
and is contain'd under one termination or many. So
A 1s containd under one line or termination, B under
two, C under three, D under four, E under five, 5.

(10.) A circle is a plain geometrical figure, contain'd un-
der one line, called the periferie or circumference.

(r1.) Every aircumference of a circle is defcribed accord-
ing to the sth hercof, and the point on which the de-
feribent refts, is the center.  So in Fig. IIL the point C is
the center thereof.  Therefore, as the center of a circle is
the exact midft of the fame, all right lines drawn from
thence to the circumference, are equal one to the other,
as in Fzg. VIL A B is equal to BC, and that to BD; ¢éve.

(12) The diameter of a circle is a right line drawn
through the center, and ending at the circumference, as
the line ABC.

3 (13) The
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(13.) The radius, or femidiameter of a circle, is half
the diameter,

(14.) A fection, fegment, portion, or part of acircle, is
a figure contain'd under one right line, and part of the Fig IX.
circumference. So the right line A B divideth the circle
into two unequal parts, and are the fections, fegments,
portions, or part of that circle.

(15.) A femicircle is one half of a whole circle, as the
figure A. P
(16.) A quadrant is one half of a femicircle, as the fi-} Fig X
gure B. S

(17.) The radius of a quadrant, is either of the ftreight
fides, as # m, or m o, and the circular fide # o 1s called
the limb, which is always divided into degrees and min.
as will hereafter be fully fhewn in its proper piace.

(18.) An ellipfis is alfo a plain geometrical figure, con-
tain'd under one line, called the circumference, and is
generated according to the 6th hereof ; and as the diame-
ters of a circle are equal to each other, fo lLikewife
are the diameters of one ellipfis to another, when both
are of the fame dimenfion, butat no other time. There-
fore in ellipfiss there is a great variety containd.

(19.) Every ellipfis hath two diameters, the one longer
than the other ; the longelt diameter is ealled the conju- Fig. XI.
gate diameter, and the fhorteft the tranfverfe diameter ;
the point of interfection of both diameters as A, 1s the
center of the ellipfis.

(20.) A trianglé is a gecometrical figure containd under
three fides, and is either right lined as the triangle A, or rig.xu.
circular as C, or mixd as B.

(21.) When a geometrical figure confilts of four fidesand
angles, and all equal as the figure B, fuch a figure is
called a quadrat, or geometrical fquare ; but if of the
four fides, two be longer than the other, each to its cor-
refpondent, and the angles equal as the figure C, "tis called
an oblong, long-fquare, or parallelogram ; alfo when the
fides be all equal, and the angles unequal, as the figure D, Fig. XIiL.
fuch a figure is called a rhombus or diamond form ; but if
fuch a figure fhould have two fides longer and two fhorter,
each to his oppefite correfponding, as the figure E, tiscalled
a themboyades ; and when the fides are all unequal, and
the angles the fame as the figure F, fuch a figure is called
a. trapezinm.

(22.) When any figure contains more than four unequal
fides, and angles, fuch are in general called irregular fi-
gures.

(23.) When
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(23.) When a geometrical figure contains five equal
fides and angles, as the figure A, fuch a figure is called a
pentagon ; and if fix as B, a hexagon ; if feven as C, a
heptagon ; if eight as D, an o¢tagon ; if nine as K, a nona-
gon; and if ten as F, a decagon.

(24.) The diagonal lines of a geometrical fquare,are two
right lines, drawn froin one angle to the other, as the lines
A B and CD.

(25.) The diameters of a geometrical fquare, are two
right lines drawn through the interfection of the diago-
nals, parallel to the fides of the fquare, as the lines EF
and I K. i

(26.) The center of a geometrical fquare, is a point of
interfection of the diagonals, or diameters, or both, it
being the fame as the point L. And what is here
faid of a geometrical fquare, the {fame is to be underftood
of an oblong, or parallelogram, rhombus, rhomboyades and
trapezium, _

(27.) As lines terminate fuperficial figures, fo do fu-
perficial figures folid bodies. _

(28.) A folid body hath three dimenfions, viz. length,
breadth, and (thicknefs or) depth.

(29.)  Geometrical * folid bodies, are the {phere,
fpheriod, cone, fruftum of a cone, cylinder, pyramis, fruf-
tum of a pyramis, prifin, tetraedron, fruftum of a te-
tracdron, cube, fruftum of a cube, parallclepipedon,
octaedron, dodecaedron, and icofaedron.

(30.) A iphere, globe, or ball, is generated by the re-
volution of a femicircle, about its own diameter. So
alfo is a {pheriod, by the revolution of a {femi-ellipfis on its
longeft. diameter, as figure A and B.

(31.) A cone, is generated by the revolution of a right
angled plain triangle about one of its legs, as the figure
D.  So alfo is a cylinder by the revolution of a paralle-
logram about one of its fides, as the figure E.

(32.) The fruftum of a cone, is the remains of a cone,
when a part thereof is taken away from the upper part,
as F 1. G, taken away from HL I, leaves the fruftum
F G H I; and what is here faid of the fruftum of a cone,
the fame is to be underftood in the fruftum of a py-
Iramis or pyrament.

(33.) A pyramis, or pyrament, is a folid, which hath
a triangle, fquare, polygon, &c. for its bafe, and hath as
many rechining faces as are fides contain'd in the bafe, which
all terminate in a point like a cone, which point, or ter-
nunation, is called the vertex, or vertical point of the

pyrament
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pyrament or cone. See figure K, which s a pyrament,
whofe bafe is a geometrical fquare. 1)

(32.) A prifin s a folid body of five faces, three of
which are parallelograms, and two cquilateral triangles,
as the figure M.

(33.) A tetracdron 1s a folid, containing four faces,
each an equilateral triangle, and is one of thofe five bo-
dies, as are called, the regular, or platonick boedies, as
the figure N.

(34.) The fruftum of a tetraedron is a tetraedron with
the angles or vertexes cut off; or a fmall tetraedron cut
from every angle. Thisbody thus cut, is compoled of eight
taces, v2z. four hexagons, and four equilateral triangles, and
18 as agreeable a body as any herein contamed. See fi-
gurc O.

(35.) A cube is a folid body containing fix faces, each
a geometrical {quare, as figure P.

(36.) The fruftum of a cube, is a cube with the angles cut
off, or 'tis acube, that has had a pyramis cut from each an-
gle, this folid contains fourteen faces, of which fix are oc-
tagons, and eight equilateral triangles, which being taken
together 1s a very handfome body. See figure Q. There
1s alfo another body, as is not a great deal different from
the preceding, which by workmen is called the canted
cube, and is no other than the greateft pyrament, as can
be taken from each angle, (which in the former was
‘not.) This body thus cut, contains the fame number of
faces as the preceding; but inftead of having fix octagons
and eight finall triangles, it hath fix geometrical fquares,

and ecight very large cquilateral triangles. Sce fi- Fie xvI.

gure U.
~(37.) A parallepipedon is a folid body, containing fix
faces (as the cube) whereof but two are geometrical
fquares, and the other four, parallelograms ; but a paral-
lepipedon may have all its faces parallelograms, when its
ends are parallelograms, inftead of geometrical {quares,
See the figures R and S.

(38) An oftacdron is a folid body, containing cight
faces, each an equilateral triangle.
©(39) A dodecaedron is a folid body, containing twelve
faces, and each a pentagon. -
' -'-(&4‘;0-') An Icofaedron is a folid body, containing twen-
ty faces, and each an equilateral triangle. :

(41.) The bafis of ra fphere, or fpheriod, is but a
paint. E
*(42) The bafis of @ eylinder is a right line.
. C (43.) The
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Of Geometrical Problems.

(43.) The bafis of a cone is a circle.

(44.) Befides the preceeding folids there be two others,
viz. one of twelve faces, and another of thirty, and every
one a rhombus or diamond form. And as thefe definitions
are full fufficient for any furveyor, 1 fhall now proceed to
the fecond fection.

B R I R T I T T R I R R
S E eIl

Of Gegmetrical Problems,

Procorem L.

T{') divide the right line A B, inlto two equal parts, by
the perpendicular d d.
Open your compafles to any diftance, that 1s more than

halt the line A B. Place one foot or point in A, and with
the other defcribe an arch as e e, then with the fame
opening on B, defcribe the arch ¢ ¢, which will interfect
the firft arch e e, in d d ; drawa right line from 4 to &, the
two interfections, and it fhall divide the given line A B,
into two equal parts, in the point E, and fhall be perpen-
dicular thereunto. |

A perpendicular is a right line, erected upon a right
line, making the angles equal on each fide, as E 4, on
cither fide A B.

Ule.

This problem is of great ufe in the fetting out of build-
ings and gardens, as well as in drawing or defigning the
fame on paper. In the practice of which, a ten foot rod,
or a garden line, fupplies the place of compafles, for to
defcribe the arches of interfection.

Prosrem II.

Upon any point as E, given in the right line A B, 70 e-
rect the perpendicular I E.

1. Open your compafles to any fmall diftance, and
placing one foot in the given point E, with the other
toot interfect the given line on each fide, as at ¢ and &

2. Open your compafles to any greater diftance, and

placing one point in @, with the other defcribe the arch
- bb;
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bb; alfo with the fame opening on the point ¢, defcribe
the arch « «, mterfeting the firft arch 4 £, in the Fig XviL
point L
3. Draw the line IE, and it fhall be the perpendicu-
lar required.
Ufe.

This is alfo a very ufeful problem, as alfo are all the
enfuing, both in building and gardening, in dividing of
the parts thereof, which are too numerous to be infert-
ed here, and therefore are omitted till a more conve-
nient time, when [ fhall prefent the world with a parti-
cular difcourfe on that fubject for the inftruction of

fuch youth, whofe natural genius tends either to archi-
tecture or gardening.

Proerem 11

From the end of the right line A C, at C, 2o eref the
perpendicular C D,

1. Open your compafies to any diftance, and fet one
foot in C, defcribe the arch B, #, m, and upon it fgt
the fame opening from B ton, and from 7 to .

2. With the fame diftance, or opening of your compaf-
fes, defcribe the arch # £, on the point 7z, and alfo the
arch e m, on the point 7, interfecting the arch # £, in the
point D. . .

3- Draw the right line C D, and it {hall be the perpen-
dicular required. This problem may be performed many
other ways ; but none better or eafier than the pre-
ceding and the following.

Fig. XIX.

Proorem TV,

How t0 erect a perpendicular upon the end of a line, af- )

ter another manner,

1. With any opening of the compafles, defcribe the
;llgrch Bg, onthe point C, and fet that opening from
to g
2. Deﬁ:r'ibﬁ the arch B D E F, on the point g, with the
fame opening as before ; and upon this arch fet up the
fame opening three times, viz. from B to D, from D to E, g xx.
and from E to F.

3- Draw a right line from F to C, and it fhall be the
perpendicular required.

ProBLEM
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OFf Geometrical Problems.

ProsLem V.

To let fail a perpendicnlar line, from a point to a right
line given.

& In the performance of this problem, there is two
cafes, The firft, 1s when the given point is over or near
the middle of the line. And the fecond, when near or
over the end of the lihe

Cafe I

Let N O, bé¢ the right line given, and from the pomt
P to let fall the perpendicular P Q.

1. Open your compafles to any diftance greater than
P Q. and on the point P deferibe the arch R S, interfect-
ing the given line in the points R and S.

2. With any opening on the point R defcribe the arch
v o, and with the fame opening on the point S deferibe the
arch s m, interfecting the firft arch, in the point 1.

3. Lay aruler from I to P, and draw the right line
P Q, and it will be the perpendicular required.

Cafe 11

Let T, O, be the right line given, and from the pomnt
V to let fall the perpendicular V. M. -

. From the given point V, to any part of the given
line T'O, draw a right line as VN, and by the firft here-
of divide it into two equal parts i the point X,

2. On the point X with the diftance V X or X N, de-
fcribe the arch or femicircle V.M N, interfecting the gi-
ven line in the point M.

3. From the point given, to M the interfected point,
draw the right line V.M, and it fhall be the perpendicu-
lar required. '

Prosrem VL
3 o
To'de[cribe a right line, pavallel to a pight line at any
diftance affigned. " 5
‘ " Definition. 0
- T k ;
Parallel right lines are fuch, that being inﬁllitﬂ}r con-
tinued would never meet. i i

Ot
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Of parallel lines there be principally two kinds, wiz.
right lined parallels and circular parallels, as i the fol-
lowing problems.

In defcribing of right lined parallels, there are two cafes;
the firft, to draw a right linc parallel to a right line at
any diftance given ; the other, thro’ a point affign'd, which
point may be over, under, or oblique to the given
line. { o1 _ '

Cafe I

‘It EF be a right line given, and let it be required
to draw another right line parallel thereunto, at the, dil- Fie. XXIIt
tance of G H.

1. Take in your compafles the given line G H, and on
any part of the given line E F, as at E, defcribe the arch
i k, as alfo towards the other end, as at F, with the
fame diftance, defcribe the arch ¢ .

2. A line drawn by the convexity of thofc two arches,
{hall be the parallel required, at the parallel diftance
of G H.

Cafe II.

Tet AB bea right line given, and let it be required to
draw another right line parallel thereunto ; that fhall pafs
thro' the point K.

1. Take with your compafles the neareft diftance from
the given point E, to the given line A B, and with that rig xxIv,
diftance, at the end A, defcribe the arch z 7.

2. A right line drawn through the given point E,by the
~convexity of the arch # z, {hall be the parallel defired, at
the parallel diftance of the given point E.

Prosrem VIL

To make the angle M C B, equal to the given angle
E AN

1. Upon the angular point A, with any opening of the
anl;aﬂizs, defcribe the arch o o, and with the fame open- pig. XxV.
ing fet one point, or foot of the compafics, on the point
C, and defcribe the arch # 7.

2. Take the diftance o 0, and fet 1t from # to 7.

3. A line being drawn from C to #, fhall make the
angle M CB, cqual to the angle E A N, as required.

This problem is of great ufe in taking the plan of build-
ings, gardens, &c.
D ProBLEM
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Proerem VIIL

To dwide an angle, as A B C, into two equal
parts.

1. Upon the angular point B, with any opening, de-
fcribe the arch 7 7, interfecting the fides of the angle in
the points » .

2. With any opening, on the points # r, defcribe the
arches m m and v o, interfecting each other in the
point L.

3- A right line drawn from LL to B, fhall divide the an-
gle ABC, into two equal parts as required.

Proerem IX.

T'o divide a right line into any number of equal parts.

Let it be required to divide M N into fix equal parts,
1. From the end Mor N, draw a right line ac pleafure,

as A M.
2. Make the angle N M E equal to MN A, by Prob. VIIL

HeXXVIL o by the fecond cafe of Prob. VI make M E parallel

F. XXVIII

to A N.

3. Open your compafles to any finall diftance at plea-
fure, and fet off that diftance five times from N towards
A, and from M towards E, as at the points 1, 2,
3 4 ¥

4. Draw right lines from 5 to 1, from 4 to 2, from
3 to 3, from 2 to 4, and from 1 to 5 ; and their interfeéti-
ons will divide the given line M N, into fix equal parts,
as required.

Prosrem X,

To find a mean proportion between two right lines gi-
ven. Let il be required to find a mean proportion, be-
tween the given lines N and Q.

1. Make A D, equal in length to both the lines O and
N, and by Problem I. divide it into two equal parts, in
the point C.

2. On the point C, defcribe the femicircle, making the
- diameter equal to A D.

4 3. At
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3. At E (the joining of both lines) erect the perpen-
dicular E 1, and continue it till it meet the curve in the
point L

4. The line E I is the mean proportion required.

Prosrem XI.

To find the center of a circle as fhall pafs through any
three points given, as are not in a right line.

Let the three given points be D B A.

1. Draw a right line from any one of the points, as
A, tocither of the other points, as to B, and alfo draw
another right line from B to D.

2. By problem L divide thofe two equal partsby two per-
pendiculars, as the perpendicular lines H F and C E,
which perpendicular lines do aiways interfect each other,
and the point of interfettion is the center of a circle as
will pafs through the points afligned.

Proerem XII.

To inferibe a triangle geometrical [quare, pentagon,
hexagon, heptagon, oltagon, nonagon, or decagon, within a
circle,

1. Defcribe the circle A F C G, and draw the diameter
A C and F G, interfecting each other at right angies, in
the center K.

2. Make A B and A D, equal to the femidiameter EC,
and draw the right line B D, which is the fide of an equi-
lateral triangle, as may be infcribed in that circle.

3- Draw the right line A F, and it fhall be the fide of a
geometrical {quare.

4. Upon H, with the diftance HF, defcribe the arch
F1, and draw the right line F I, which is the fide of a
pentagon as may be infcribed therein. The diameter

I

Fig, XXIXs

A C, or FG, is the fide of a hexagon, and half BD; as g, xxx.

H B, or HD, is the fide of a heptagon or {feptagon.

5. From E, the center through M, draw the right line
E MK, fo fhall the diftance, or right line A K, be the
fide of an octagon.

6. Divide the arch B A D, into three equal parts, cach
of which is the fide of a nonagon, as D S.

7. The diftance E I is the fide of a decagon. Every
fide in the figure is numberd with its proper number,

as
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Fig. XXXI.

F. XX XII.
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as the fide of a pentagon with number s, a hexagon with
the number 6, &c. '

This figure, thus made, is a very ufeful inftrument to
infcribe any poligen in a circle, when required ; ‘as for
example :

Let 1t be vequived to inferibe a nonagon in the circle
ABCD.

1. On the center E, defcribe the circle F, G, H, 1, e-
qual in diameter to the circle A F C G, fig. XXX.

2. From thence take the diftance S D, and fet that dif~
tance from F to V, from V to Q, from Q_to P, &c. to
the point F, where you began.

3. Lay a ruler from the center E, to the feveral points
FVQP, &c. and ‘twill cut the outer circle in the points
A xox, B J

4. Draw lines from » to x, &c. and thofe lines fhall
form the nonagon required. And what is here faid of a
nonagon, the fame rule i1s to be underftood of any other
figure, as before defcribed.

Prosrem XIII.

To make an equilateral triangle, as A, B, O, whofe

Jides fball be equal to any given line, as the right line
N M. !

1. Make A B cqual to the given line N M, and with
the diftance A B, on the point A, defcribe the arch o =,
and with the fame diftance on the point B, defcribe the
arch « @, terfecting the arch v @, in the point Q. ;

2. Draw from the interfection O, the right lines A O,
and B O, and they will complete the equilateral triangle
wh_ni‘?i fides are each equal to the given line N M, as re-
quired. :

ProeLem XIV.

Three unequal right lines, as R S T, being given to
make a vight lined triangle, whofe fides fball be equal
therennto.

1. Make A B, equal to R.

2. Take the line S in your compafles, and on A de-
fcribe the arch « a.

I 3. Take
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3. Take the line T in your compafles, and on B de-
fcribe the arch 2 m, interfeéting the firft arch in the
point C.

4. Draw from the interfeétion C, the right lines C A
and C B, and they will complete the triangle, whofe fides
are refpectively equal to the given line- R S T, as re-
quired.

AB R
A C% equal to the given line %S
CB i

ProsrLem XV.

To deferibe a geometrical [quare, whofe fides [ball be
equal to a right line given.

Let it be required to make the geometrical fquare
M N O P, whoft fides fhall be refpectively equal to the
given line A B.

I. Make O P equal to A B,

2. On the pomnt P erett the perpendicular P N, (by
problem IIL, or 1V, hereof) and make it equal in length
to the given line A B.

3. With the diftance A B, on the point N, defcribe the
arch # », and with the fame diftance, on the point O, de-
feribe the arch 2 4, interfeéting the former in the
point M.

4. From M the point of interfection, draw the right
lines M N and M O, and they will complete the geome-
trical fquare, as required.

ProsrLem XVI

To make an oblong parallelogram, or lmg [quare, as
A BCD, whofe length and breadth fball be equal to two
given lines, as N Q.

Fig,
XXXIV.

Fig.

1. Make the line CD, equal to the given line O, and *XXV-

on D, (by theIlld problem hereof) erect the perpendicular
B D, and make it equal to the given line N.

2. On B, with the diftance C D, defcribe the arch o a,
and on the point C, with the diftance B D, defcribe the
arch 7 r, interfedting the former in the point A.

I 3. From
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3. From A the point of interfection, draw the right
lines A B and AC, and they will complete the oblong,
as required

04

The fide ABand CD, .

The fide A C and B D ¢ 15 equal to the right lin{:{g

Prosrem XVIIL

T'o make a rhombus, or diamond form, whofe fides
Shall be equal to a right line given.

Let it be required to deferibe the rhombus A, M,
N, O, whofe fides fhall be each equal to the given
line V, R.

xxkyy T Make A O equal to V R, and on the point O, with
" the diftance O A, defcribe the arch A M N.

2. With the fame diftance fet up the opening of the
compalles from A to M, and from M to N.

3. From the point A to the point M, draw the right
line AM, and from the point M, draw the right line
M N to the point N ; and laftly, draw the line NO, and
you will complete the rhombus as required, with its re-
{pective fides equal to the given line V R.

ProorLem XVIIL

To make a rhomboyades, whofe fides fball be equal to
two grven right lines, as 1. and Q. and the acute
angles at M and O, equal to the given angle Z.

1. Make P M equal to the given line L, and by pro-
blem VII, make the angle E M P, equal to the angle Z,
rie.  and make M E equal to the given line Q.
xxxvi. 2. Take in your compafles the given line L, and on E,
deferibe the arch # #.
3. Take the length of the other given line Q, and on
the peint P, defcribe the arch « a, mter{ecting the for-
mer m the point O.
4. From O the point of interfe@ion, draw the lines
O L and OP, and they will conftitute the rhomboyades
as required, whofe fides O E and P M, fhall be equal to
the given line L, and the fides O P and E M, ¢qual to
the given line Q_, as alfa the angles at O and M, equal
to the given angle Z.

ProeLEm
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ProsLem XIX.

To make a trapezium (as the Jigure RN O M) whofe
Sides fball be equal to four right lines given, as the lines
D, B, V,T, and one angle, as the angle N, equal to an
angle given, as the angle 7.

1. Make N M equal to the given line D, and by pro-
blem VII. make the angleat N, equal to the given angle
Z, and make N, R, equal to the given line E.

2. Take the given line V' in your compafles, and on M
defcribe the arch # #, then take the given line T, and on
R defcribe the arch @, interfecting the former arch in
the point O.

3. From the point of interfection O, draw the right
lines OM and O P, and they fhall complete the trapezi-
um, as required, with its refpettive fides equal to the
lines given.

ProsrLezm XX,

How 1o defcribe an ellip/is to any length and breadth gi-
ven, as the fignre A B C M, whefe longeft diameter is e-
qualto the givenline DN, and the fhorteflto the line F.P.

1. Make the right line A C equal to the given line DV,
and (by problem L) divide it into two equal parts, by
the perpendicular B M, which make equal to the given
line E P.

2. Take half the longeft diameter, as AF or C F, andon
B defcribe the arches 2 @, and z «, interfecting the longeft
diameter in the points O and N, which are the two cen-
ters by which the ellipfis may be defcribed.

3. Faften two pins, or tacks, (if on the ground, as in a
garden, two ftakes) at O and N, and putting a line about
them, faften the ends together, at the length of the line
OC, or N A, fo that the flring may move about both the
pins, tacks, ¢, at pleafure.

4. Take a black-lead pencil, tracer, ¢dc. and extending
the line therewith, it will, by its motion about thofe
two centers, defcribe an ellipfis, as fhall be equal in length

and breadth to the given lines DV and E P, as re-
quired.

4 Proorem

L5

Fig.
XXXVIIL

Fig.
KXXXIX.
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Proprem XXI.

How to defcribe an ellipfis to any length and breadth,
as the figure A BC D, whofe longef? diameter is equal
to the given line M, and the fhorteft to the line N, by the
belp of a pair of compaffes, without the affiflance of a
line and tracer, asin the preceding problem.

1. Defcribe the Tongeft and fhorteft diameters, equal to
the given lines, nterfecting each other, at right angles
in the point E (as in the preceding).

2. Take half the fhorteft diameter, as B E, and place
that diftance from A to F on the longeft diameter.

3. Divide the fpace between F and E the center, into
three equal parts, and place one of thofe parts backward
from F to 1.

4. Make E K equal to E I, and on K, with the diftance
K I, defcribe the arches # # on the one fide, and ## on
the other.

5. With the fame diftance, on the point I, defcribe the
arches o, 0, and 0, o0, interfecting the other two in the
points L. and M.

6. Lay a ruler from L to I, and draw the line IV alfo
from L to K, and draw the K P ; alfo from M to K, and
draw the line K Q_; and alfo from M to I, and draw the
ime 1 R.

7. On I, with the diftance, I A defcribe the arch 2 A z,
and on K, with the fame opening, defcribe the arch & C .

8. On M, with the diftance M =z, defcribe the arch
zB a5 and on I, with the {ame opening, defcribe the

arch ¥ D 2z, and thus is the ellipfis completed, as
required.

Proorem XXII.

To inferibe a circle within a [quare.

I Draw the diagonals NS and V M, interfecting each
other n the point O.

2. From the point O, let fall the perpendicular O C,

and with the opening O C on O, defcribe the circle as
required.

ProsLEM
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Prosrem XXIIL

To inferibe a [quare within a circle, and to circumfcribe
@ a:rc.e’e about a [quare.

1. By the 'third of problem XII. infcribe the fquare
AR} D and draw the diagonals A O and E 1, inter- Fig XLIL
fecting cach other in the point N.
2. On N, with the diftance NA, NE, NI, or N O,
(they bcing all equal to each other, by deﬁmtmn 11. fig.
VIL) defcribe the circumfcribing circl-::, as required.

Prosrem XXIV.

To inferibe a circle within a triangle, as the circle
M, o, ¢, within the equilaieral triangle A E N.

1. Divide any two of the angles of the given triangle,
as the angle N and A, into two equal parts, by the lines
N o and A e, interfecting each other in the point M, (as
by problem VIIIL hereof).

2. From M let fall the perpendicular M P ; and on M,
with the diftance M P, defcribe the micribed circle, as
required.

Fig, XLIIL

ProsrLem XXV,
To circumferibe a circle about a triangle.

The folution of this problem is exactly the fame as
problem X1. For if you fuppofe the three angular points
B C A, to be three given points, ¢rc. as in that problem,
the operation hereof is exactly the fame, and therefore
needs no further demonftration.

Fig. XLIV.

Prosrem XXVI.

T'o find the center of a circle, that fball pafs through

any 1o gwe# points within a circle, and divide the cir-
cumference into 1wo equal parts.

Let M N be the given points.
F 1. From
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Fig. XLV.

Tig. XLVL

Fig- XLVII.
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i. From any one of the points as M, draw a right line
through the center O, extending it infinitely to A2, Up-
on this line, at the center O, eret the perpendicular
O W, and from W through M, draw the line W R : and
from R, through O the center, draw the diameter
R, O, . '

2. Draw the right line W @, and extend it till it inter-
fect the lime M O A, in the point V ; through which,
and the given points M and N, you may defcribe the
arch of a circle (by problem XI.) as will divide the cir-
cumference given into two equal parts, and pafs through
the two given points, as required.

ProerLem XXVIL

To make a geometrical [quare, as A EMN, equal
in area to any vight lined triangle, as the triangle 1 0 M,
given.

1. Let fall the perpendicular O R, and make M S e-
qual to half the perpendicular O R.

2. Divide I S into two equal parts at R, and on R,
with the diftance IR, or R S, defcribe the {femicircle
IAS.

3. At M erect the perpendicular M A, and extend it
till it interfect the femicircle in A.

4. The line AM is the fide of a geometrical fquare,
whofe area is equal to the area of the triangle given, as
required.

Prosrenm XXVIIL

T'o make a geometrical [quare, equal to a parallelogram
given.

Let it be required to make a ggometrical fquare equal
in arca to the oblong, or parallelogram, A B C D.

1. Continue the fide CD to F, making D F equal to
BD, and divide C F into two equal parts at G, and there-
nnij‘with the diftance GC, or G F, defcribe the arch
CEF.

2. Continue DB to E,and then will D E be a mean pro-
portional, and the fide of a geometrical fquare, whofe

area 1s equal to the oblong, or parallelogram, A BC D
given, as required.

ProsLEMm
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ProeLem XXIX.

T'o divide a line given, in [uch proportion as another
# before divided.

Let it be required to divide the right line M, in fuch
proportion as the line A E.

1. By problem XIIL hereof, make the equilateral tri-
angle G H I, with its fides equal to the line A E, and di-
vide any one fide thereof, as H 1, in the fame proportion,
as A E (the length being equal).

2. Take the length of the line M, and fet it from G (the
angle oppofite to the fide divided) to V, on one fide, and
to O, on the other fide, and draw the right line V O.

3. Lines being drawn from G,thro’ the points 1, 2, 3,
4, 5, and 6, fhall interfet the line V O, in the points
000, &c. and divide that line in the very fame pro-
portion as the given line H I, as was required.

Prosrem XXX,

To divide the circumference of any circle into 360 equal
parts, as the circle A BCD, fiz. XLIX.

1. Draw the diameter A C, and by problem L divide
it into two equal parts by the perpendicular B D, then
will the circle be divided into four equal parts, and confe-
quently the circumference alfo.

2. Open your compafies to half the diameter, as P A,
&c. and fet that diftance, fir//, from A to e, and from
A to f; fecondly, from B to 7, and from B to /; third-
&, from C to &, and from Cto 7; laftly, from D to 5,
and from D to g ; and thus you have divided the circum-
ference into 12 equal parts, each reprefenting 30 de-
grees.

3. Divide each of thofe divifions into three equal parts,
and each of thofe parts into ten, and then will the circle
be divided into 360 equal parts, which are called de-
grees. It 1s to be obferved herein, that the femi-diame-
ter, which is generally called the radius, is always equal
in length to 60 degrees, or equal parts of the circumie-

L9

Fig,
XLVIIL

rence. Every equal part (or degree) of the circumfe- Fig XLIX.

rence, is always fuppofed to be divided into 6o tefler -::i
I qua



20

Fir. v LIX.

Of Geometrical Problems.

qual parts, and thofe are term'd or called minutes. There-
fore when we mention two degrees and a half, we fay two
degrees 30 minutes ; or one deg. and &, we fay one degree
and 20 min. and when we write down any number of. de-
grees and min. as thirty degrees fifty feven minutes, we
write them thus 30° : 59, &c. And what is here faid
mn the diviion of the circumference of this circle, the
fame 1s to be underftood in the divifion of the circumfe-
rence of every circle, for in the circumference of. every
circle, there 1s always the fame number of degrees there-
in, although fome circles may be finaller, and others lar-
ger than the given circle A BCD. '

Demonitration.

t. Draw right lines from the center P, through every
tenth degree of the circumference, and extend them in-
finitely.

2. On P the center, deferibe the inward circle, and the
lines before drawn through every tenth degree, will inter-
fect that circle in the points # # #, &c. and will divide
that circumicrence into thirty fix equal parts, cach repre-
fenting 1o degrees. Alfo on P defcribe the outward
circle 0 0 0 0, &c. wherein you may obferve the aforefaid
Lines of every tenth degree, to divide that circumference
in the very {ame proportion, as the inward circle # » i 2,
&c. and the given circle A BC D. Therefore let any
circle be as {mall as may be conceived, or as large as the
greateft circle as can be fuppofed to bound the univerfe,
the number of degrees in each are both equal, and con-
fequently the minutes the fame, though greater or leffer
cach, in fuch proportion as the circumference of one cir-
cle hath to another, which 1s what was to be demon-
{trated.

N: B. Before the young ftudent proceeds any fur-
ther, let hun well underftand this problem, for
hereon the whole body of mathematicks depends,
as alfo the {cveral operations following ; but if
he finds any difficulty upon the firft or fecond
reading, either of this or any other problem, let
him not be difcouraged, ‘twill by often contempla-
ting be made ealy ; for mathematicks, is not to be
underitood at once reading over, like plays, hifto-
Iy, OI Iomugnces.

4 ProerLEm
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Prosrem XXXI.

To inferibe an ellipfis within an oblong, or parallels-
gram, as A BCD.

I. Draw the two diameters of the parallelogram, as
E G and F H, which fuppofe to be the length and breadth
of an ellipfis given, to defcribe the fame as if they had
not been the diameters of the oblong.

2. By problem XX, or XXI, defcribe the ellipfis
E F G H, and it will be the cllipfis infcribed, as re-
quired.

Prosrem XXXII,

To erect a perpendicular line by the belp of a ten foot
rod (or other meafure equally divided) on the ground, in
the Jetting out of a building, garden, &c,

The proportional numbers contained in a {quare, or
right angle, is 3, 4; and 53 or6, 8, and 10 ; there-
fore if you would raife the perpendicular D F, fromthe
pomt D, on the line H D ; fet off fix foot from D to E,
and with eight foot of your rod at D, defcribe the arch
@ a; and alfo with ten foot, defcribe the arch B B, on
the point E, and the interfection F is the perpendicu-
lar point required : or, from E lay a ten foot rod, and
from D an eight foot rod, and clofe their ends together,
and that fhall be the perpendicular point alfo ; and a right

line drawn from thence to D, fhall be the perpendicular
required.

This problem may be applied to practice on paper,

if you ufe a feale of equal parts, and a pair of compaf-
fes inftead of the ten foot rod.

3 G SECT.

Fig. L.

na
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Of Geometrical Axioms and Theorems.

Prazrze IV.

Axrtom 1

F to, or from, equal quantities, be added or [wbtraél-

ed equal quantities, the [ums or remainders will be
equal.

Demonftration.

t. Draw the two diameters A F and L B, interfecting
each other in the center N, and then will the angle
A N L be equal to the angle B N F, for the arches A B
and B F completes a femicircle, as alfo do the arches
B A and A L. Therefore the arch BF muft be equal to
the arch A L, becaufe the arch A B continues the fame ;
and by the fame reafon the angle A N B, is equal to the
angle L N F.

Axiom IL

Quantities equal to a third, are equal to one a-
wot her.

Demonftration.

The alternate angles C and F, are equal to each other,
as alfo E and D ; for the angle C is equal to the an-
gle B, and the angle B to the angle F, by the preceding
axiom. Wherefore C and F being both equal to B,
mufit be equal to one another, and the like of E and D,
which are both equal to the angles A and G.

4 THEOREM
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Of Geometrical Axioms and Theorems:

THEOREM I

If aright line do fall on two pavallel right lines, it vy 1

maketh the oppofite angles egqual, and the internal angles
on the [ame fide, equal to two right anmgles, or 180

degrees.

1. The right line P Q, falling upon the two parallel
right lines RT and SV, do make the angle D equal
to A, and C to B, allo the angle G equal to E, and H
to F.

2. the angle D with F is equal to two right angles,
becaufe F is equal to C (by axiom IL) and C and D to-
gether are equal to two right angles, or a femicircle ;
and fince the angle F is equal to the angle C, therefore
F D or E C, are equal to two right angles, or 180 deg.
which was to be proved.

Tueorem I

If multifarious right lines be inter|ecled by multifar:- vig m.

ous right lines, which are parallel one to the other, the
fegments are proportional one to the other.

Demonftration.

Let the right lines N O and N M, be interfected by
the fix parallel right lines TT, VV, XX, YY, Z Z,
and W W ; then will the interfegments be proportional
one to the other. For if N A be one fifth part of N O,

N B 15 likewife one fifth part of N M, and the like
of all others.

Turorem III.

23

If four right lines be proportional, that is, as the firfl vig vv.

#s to the fecond, [0 is the third to the fourth ; the paral-
lelogram made of the two means (or muiddle terms)

will be equal to the parallelogram made of the ex-
treams.

Demonftration.

Let the four proportionals be A 24, B 16, C 12, and
D 8 ; I fay, the parallelogram made of the two mean
PIAE % _ terins,
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Of Geometrical Axioms and Theorems.

terms, viz. 16 and 12 is equal to the parallelogram
made of the two extreams, «i2. 24 and 8. Therefore
multiply 16 by 12, and the product is equal to 192, and
alfo 24 by 8, and the product is equal to 192, as be-
fore. Therefore 'tis apparent, that the parallelogram
made of the means, is equal in power to the paralle-
logram made of the extreams, which was to be de-
monitrated.

Turowem IV.

If three right lines be proportional, vii. as the firft
is to the fecond, fo fball the [econd be to a fourth,
The [quare made of the means fball be equal to the ob-
long made of the extreams.

Demonitration.

Let the proportional lines or numbers be 4, 8, 8,
then will it be as 4. is to 8, {o is 8 to 16, and the {quare
A E 1 O of the means, will be equal to the parallelogram,
made by the extreams. For multiplying the means 8 by
g, the product is 64, and multiplying the extreams 4 and
16 by each other, the productis 64, and is equal to the
product of the means which was to be demonftrated.

TueoreM V.

In every right angled plain triangle, the [quare made
of the hypothenufe, or fide which is oppofite to the right
angle, is always equal to the [um of the [quares made
of the legs or jides.

Demonitration.

Let NOM be a right angled plain triangle, whofe
fides are as follows, vzz. the fide N M equal to 6, and
the fide M O equal to 8, then will the hypothenufe be
equal to 1o0.

2. If you multiply the fide N M into itfelf, its produck
will be equal to 36, the fquare ND M L

3. Multiply the fide M O into itfelf, and its product
will be equal to 64, the fquare MO V C.

4. Add
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5

4 Add the area of both fquares together, v22. 36 and
64, and their fum will be equal to 1c0.

5. Multiply the hypothenufe N O into itfelf, and its
produét is 100, which is equal to the fum of the fquares
made of the legs before added together, as was to be
demonftrated

Secrt. IV.
Pratr 1L

Of the Confbrudtion of Compound Geometrical
FIGURESZ.

1. General AXIOMS for the proportions of fignres.

Axiom L

THat the length of a proportionable parallelogram be]
to the breadth, as three is to two ; therefore if the
length be three foot, the breadth muft be two foot.

Axiowm IL

When a geometrical fquare hath its fides intercepted
with femicircles externally, as A, the diameter of every
fuch femicircle muft contain % of the fide, on which tis
defcribed ; and the fame proportion allo, when at the
end of a parallelogram, as B.

Axrowm IIL

When the angles of a geometrical fquare, or oblong,

is cut off by the arch of a circle, the radius of thofe qua-
drants, or arches, muft be & the length of the fide of a
geometrical {quare, or end of the parallclogram, and the
fame proportion is to be obferved when the angles are

> Fig. 1X.

H cut |
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|cut oft by a finall geometrical fquare, as the fig. C cut
by little {quares, and D by quadrants or arches. 4

.,ﬁ. X 10 M I"';". . I

When the fide of a geometrical fquare, or end.of g,
parallelogram, hath its angles cut oft by arches or little
fquares, and the » remaining be intercepted by a {femicircle,
as E F ; the arches, or little fquares, muit be firft de-
feribed, and the diameter of the femicircle muft can-
tain £ of the remainer, as the femicircle in axiom IL
contains * of the whole breadth.

Axiom V.

| When the angle of a geometrical {quare, or oblong,
|1s cut off by a part of a geometrical fquare, and the qua-
drant of a circle, as fig. (¢ ; the radius of thofe arches,
or quadrants, muft contain * of the fide of ecach little
[ {quare. ' )

Ax1om VL

F g

When a compound figure is circumfcribed by a com-

/| pound figure, thofe arches of the compound figure cir-

| cumfcribing, muft contain & of that fide to which they
belong, {o a, b, contains % of CD in figure H ; but the
center of all fuch arches muft always be upon the inter-
Inal fig. as at m.

Axiom VIL

When any fide of a right line figure has a fquare break
thercin, as the figure T at V; the length of that break
muft ‘be * of AB, (viz. the length of the fide wherein it
ftands) and the depth - ; but when a break happens a-
gainft an arch, “as at O, in figure T T, thofe breaks
muft be made in proportion to the curve of the oppo-’
fite arch.

Axrom VIII

When an arch breaks into an oblong, as the arches
m m in figure T'T, it muft not break in above * of the
breadth of the oblong at moft, and the extreams of fuch
an arch'muft cver be five times their depth. They are

to




Compound - Geometrical 'Figires.

to be defcribed by problem XI. feét. I having the|

depth, and both extreams given, as three given points.
Axirom IX,

When the fides of a geometrical fquare 1s intercepted
with femicircles mternally, asfigure Z ; the diameters
of thofc femicircles muift be no more than one half
the fide of the fquare, wherein they are defcribed.

Thefe axioms, and the preceding problems of fect. L
being well underftood, the young ftudent will find no
fort of difficulty in defcribing the figures contain'd|
in the ecight enfuing problems, to which we will
proceed

A

B S

A general Rule concerning Compound Figures.

H AT every compound (or plain) figure, that is en-
: compafs'd with another figure, be not of the fame
kind, vz, not to incompafs an oagon with an oftagon,
but with a circle, or fome other figure as is agreeable
thercunto, and the like of all other figures in ge-
neral.

Prosrem 1.

To defcribe the compound figure A B C D, with its cir-
cum/cribing fieure B F G H.

r. By problem XV. fe&. I defcribe the geometrical
fquare A B C D,

2. By axiom 11, ‘hereof, defcribe the quadrants of each
angle, and thus will the interior figure be completed.

3. At the parallel diftance aflign'd, draw the fquarrs'

E F G H, by problem VI. fet. I and by axiom VL
hereof; defiribe the arches o, o, 0, 0, whofe centers are

at e, ¢ ¢, ¢, and ;they will complete the figure re-
qumed.

3 ProeLEM

Fig: 1.

27

* Fig. IX.
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Fig IL

Fig. IIL.

Fig. IV.

Of the Conflrudtion of

Prosrem I

To de[cribe the compound figure A B C D, with its cir-
cum fcribing figure E F G H.

1. By problem XV. fe¢t. 1. defcribe the fguare ABCD,
in fuch proportion as is laid down in axiom I. hereof, and
by axiom III. deduct the little {quares from every an-
gle.

2. Delcribe the outer parallelogram parallel to the firft
at the diftance aflign'd, and by axiom VI defcribe the
four arches H, G, F, E, whofe centers are at 2 4 a4 a,
and they will complete the figure required.

Prosrem IIL

To defcribe the compound figure ABC D, with its
circumferibing figure.

1. By problem XV. feé. 1. defcribe the geometrical
{fquare ABCD, and by axiom II. hereof, defcribe the femj-
circles, and then by drawing the circumfcribing line parals
lel thereunto, at any diftance aflign'd, the figure is com-
pleted as required.

ProerLem IV.

To defcribe the compound figure A BC D, with its cir-
cum/fcribing figure.

1. By problem XVI. fect. I. defcribe the parallelogram,
according to the proportion of axiom I.

2. By axiom IIL. cut off the angles with the quadrant
of acircle, and by axiom II. defcribe the femicircles at
cach end, whofe centers are ¢ e.

Lajtly, Defcribe the circumfcribing figure parallel there-
unto,at any diftance affign'd ; and the figure is completed,

as required,

Prorrem V.

To defcribe the compound figure A B C D, with the cir-
cumferibing fignre E F.

I. By
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1. By problem XVI. fec. I. defcribe the parallelogram
A B CD, according to the proportion of axiom I and de-
{cribe the femicircles at the ends, according to axiom IL.

2. Defcribe the outward line parallel thereunto at any
diftance afligned ; and by axiom VIIL defcribe the breaks
E F, and the figure is completed as required.

&

Prosrem VL

T'o defcribe the compound figure A BCD, and its cir-
cum/cribing figure B F G H.

1. By problem XV. feé. I defcribe the geometrical
fquare A B C D, and by axiom V. defcribe the angles.

2. At any afligned diftance defcribe the outer fquare
E FG H; and by axiom VIL deftribe the quadrants at
every angle.

Laftly, By axiom VI defcribe the arches K M N L,
and the figure is completed as required.

ProorLem VIL

To defcribe the compound figure A B C D, and its cir-
cumferibing figure E F G H.

1. By problem XV. fe&. I defcribe the geometrical
fquare A B C D, and by axiom II. defcribe the femicir-
cles whofe centers are @ @ 4 a 3 and by axiom III. defcribe
the arches at every angle.

2. At any parallel diftance affign'd, defcribe the fquare
E F G H, and at the fame parallel diftance, defcribe
the arches 1 K L. M, and the figures will be comple-
ted as required.

Prosrem VIIIL

To defcribe the compound figure A BCD, with its cir-
cumferibing figwre E X FLH M G L

1. By problem XV. fe&. I. defcribe the geometrical

2

Fig, V.

Fig. VL

Fig. VIL

fquare A B C D, and by axiom IX. defcribe the femi- ©& vin.

circles a a a a.

2 1 2. At
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2. At any parallel diftance affigned, delcribe the
fquare EF G H; and by axiom VIIL defcribe the breaks
KL M1; and by axiom II. the arches at the an-
gles E F G H, which will complete the figurc as re-
quired.

Thele foregoing eight inferibed figures, are very beauti-
ful forms for fountains, bafons, fifh-ponds, grafs-plots,
or ornaments of cockle-fhells, fand, borders, &c. about a
ftately tree of yew, holly, philerea, lauruftinus, &c. or
ftatue. Provided that you have the advantage of a ter-
race-walk, or mount, to view the fame, otherwife a plain
plot of grafs is far preferable.

And to complete the idea and practice of {uch figures
in gardening, 1 have, for the exercife of the young ftu-
dent, and variety of choice, for all gentlemen as delight
therein, inferted the feveral forms in figure X. which are
in general defcribed by the preceding rules, and may not
only prove a great help to invention, but alfo of ufe to
many gentlemen in forming {uch parts of their gardens
(as they relate to) in the moft elegant manner.

Thole figures marked A A, &ec. are varieties of the in-
terfections of gravel, fand, and grals walks with proper
centeral plots, or figures, to place ftatues on pedeftals in,
as alfo the forms of the ends of parterres, or grafs-plots,
as circumficribe the fame.

Thofe figures marked B B, &c, are niches, or breaks
in hedges, walls, &c. for to place publick feats of delight
in, at the termination of an elegant walk, avenue, &c.
And,

Thofe marked D D, &c. are the forms of cabinets, or
private places of retirement, in the moft private retired
parts of a wildernefs, labyrinth, grove, &c.

N. B. That although hitherto I have recommended
thefe compound figures in gardening only ; yet the
ingenious ftudentinarchitecture isto obferve, that they
are exceeding beautiful in building, as in cielings,
parrquetting, painting, paving, &c.

S: RGiT.



Sect, V.

Of the Conftruction of the fingle, double, &c. f[piral
Line, Scroll, Artinatural Line, &c. for Praflice
in Gardening.

Proerem 1.

Prare 1L

TO defcribe a fingle [piral line at any affigned
diftance.

Let it be required to defcribe the fingle {pirial line, at Fig.L

the diftance of the given line : £.

1. Draw a right line, as A B, and on any convenient
point of the fame, as at ¢, defcribe a circle of fuch a di-
ameter as 1s afligned.

2. Take half the given line 7 £, and place that diftance
from ¢ the center, to # and & on each fide hercof, which

ints, # and 4, are the two centers, on which the double
%?iral line will be defcribed.

3. Take the diftance da, and on &, defcribe the femi-
circle @ f-

4. Take the diftance &, f, and on b, defcribe the femi-

circle f A.
5. Take the diftance 4 b, and on &, defcribe the femi-
circle 4 g ; and fo by moving your compafles firft to the
other center #, and afterwards to 4, &c. you may conti-
nue the fpiral line about infinitely, which 1s what was re-
quired to be performed.

Proerem IL

T'o defcribe a douwble [piral line at any diftance af-
Jigned.

Let it be required to defcribe the double fpiral line, rig n,

at the diftance of the given line m,

4 1. Draw

3t
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1. Draw a right line, as A B, and on any convenient
point of the fame, as at 4, delcribe a circle of fuch a di-
ameter as 15 aflign'd.

2. Take half the given line #2, 2, and place that diftance
from a the center, to & and ¢ on cach fide thereof, which
points, & and ¢, are two centers, on Which the double (pi-
ral line will be defcribed.

3. On ¢, with the diftance ¢, e, delcribe the femi-
circle e, s, d.

4. On &, with the fame diftance, defcribe the femicir-
cle m, »n, f.

5. On ¢, with the diftance ¢ /, deferibe the femicircle

f r g, and then you will have got the double line equal ;

therefore, if you remove your compafles to the other
center &, vou may thereon, with the diftance # o, defcribe
the femicircle 4, o, b, and on the fame center, the femi-
circle g P ¢, and then by removing agan, firft to ¢, may
defcribe the femicircles b, #, £, and 2, Q_, /, &c. as in

the preceding problem, which is what was to be de-
monftrated.

ProsrLem IILL

To defcribe the compound line, called the ranning
WOrin.

This line may be defcribed in two manners, viz. on a
right line, as A B, or on a {piral line, as N K 1 G E.

I. To defcribe the runing worm on a right line.

Practice.

1. Draw the right line A B, and on #, with any con-
venient opening (that will not defcribe an arch with too
fharp a turning to create giddinefs in walking) defcribe
the arch A 4, and with the fame opening, turn your com-
pafles from & to ¢, and on ¢, defcribe the arch #d; and
then turning them 4 to e, defcribe the arch 4/, and in
the like manner all the others contain'd in the line AB.
When this line is applied to any ufe as requires breadth,
as a walk througha wood, &c. that breadth may be deferi-

bed upon the fame centers, as the line it felf, and in the
very fame manner,

II. Te
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Il To defcribe the running worm on a [piral line.

Practice.

1. By the preceding problem, defcribe the double fpiral
line FG, HI, KL, MN ; and on E &, defcribe the fe-
micircle, or rather arch & ¢, and on the {ame center, the
arch 4, e, f.

2. With the former opening & @, turn the compafles
from ¢ to g, and on g, defcribe the arch ¢ b, and allo the
arch / z; and with the fame openings and manner of
working the other arches, and their parallels, muft be de-
{feribed. And as this running worm is defcribed but on one & IV
of the two fpiral lines, therefore by giving the other the
fame parallel breadch as the running worm, and uniting
them together at Z and F, 'twill create a variety in walk-
ing, and unexpectedly bring out the perfon, at his place
of entrance, contrary to his expectation.

Proorem IV.

To defcribe a treble [piral line at any diflance af-
frgnd.

Let it be required to defcribe the treble fpiral line at
the diftance of the given line s, 2,

1. By problem XIII. fect. I defcribe the equilateral
triangle A B C, and make the fides thereof each equal
to the given line m, #, and from the center thereof,
through every angle, draw the right lines B D, C D,
and A D,

2. On A, with the diftance A C, defcribe the arch
¢ d e, and with the fame opening on B, defcribe the
arch A fg; and alfo on C, defcribe the arch BAz. (And
here yvou muit note, that i this and all other figures of
this kind,the feveral arches therein that compofe the whole
muft not be continued in one arch of a circle any farther rig. v.
than from one line of direction to another, be there one,
two, three, four, &c. viz. in this figure; for example, no
arch muft be deferibed at one fiveep, nofarther than from
the line of dirc€tion A D to the line of direftion C D, or
from the line of direftion CD to the line of direction BD &-.

K an
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and the like from the line of direftion B D to the line of
direction A D.

3. On A, with the diftance A 7, defcribe the arch tki;
and with the fame opening on the pomnt B, defcribe the
arch e m »: and alfo on the point C, defcribe the arch

0, p.
= 4. gln the point A, with the diftance A p, defcribe the
arch p, ¢, #; and with the fame diftance on B, defcribe
the arch /, ¢, #; and alfo on the point C, delcribe the
arch # » s; and in the like manner on the three points
A B and C, you may encreafe the magnitude thercof, as
much as defired, which is what was required to be done.

Thefe treble fpiral lines, are exceedingly beautiful,
when planted with hedges of hornbeam, englifh-elm, &c.
and the whole environ'd with a wood, wherein may be de-
{cribed divers other walks (as thofe marked F F, &c. )
that be made to unite with the three feveral walks of the
{piral line, as at D D D.

Thofe walks marked F F, are what I call artinatural
walks by reafon they are defcribed by art, and reprefent the

roduct of nature, which in all woods and wildernefles

‘fhould be imitated as near as poffible, which hitherto, by

defigners of gardens, as the late Mr. London, his followers,
&c. has never been thought of, or praétifed, they always
obferving a ftiff heavy regular form equal in all other
parts alike ; fo that when any perfon had feen one quarter
of any of their gardens, they had then, in effect, feen the

whole, the remaining three parts being but the firft re-

peated fomany times, and thofe ftuft'd up with their ever-
greens at fuch a rate, that they ever had an afpect more
like unto a nurfery than a pleafant garden, as intended.

The beauty of a garden (in my humble opinion) confifts
in a regular, irregularity, that the parts may appear as
equal, and at the fame time be unequal among themielves,
and thereby, at every ftep forward, a new fcene, or frefh
object appears, and the whole becomes an everlafting en-
tertamment.

But fince this treatife is not particularly defign'd for
gardening, 1 fhall therefore forbear, and return to
problem V.

PROBLEM
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ProsrLem V.

To deferibe a quadruple ([piral line at any difiance
affign a.

Let it be required to defcribe the quadruple f{piral
line at the diftance of the given line H L

1. By problem XV. fect. I. defcribe the geometrical
fquare 1 2 3 4, and make cach fide thercof equal to the
given line H L

2. Divide each fide thereof into two equal parts, and
draw the diameters, extending them infinitely; as from A
the center, to BC D and E.

3. On A the center, defcribe the circle e & ¢ 4, of fuch
diameter as fhall be affignd.

4. The points 1 2 3 and 4, being the centers on which
the whole is defcribed ; therefore, on the point 1, with
the diftance 1 &, defcribe the arch & « ; and with the fame
diftance on 2, defcribe the arch 4 f ; and alfo on 3, de-
fcribe the arch e g ; and likewife on 4, defcribe the
arch ¢ A.

5. Begin again, and on the point 1, with the diftance
1 b, defcribe the arch b z ; and with the fame diftance on
the center 2, defcribe the arch #4; and alfo on 3, de-
fcribe the arch #/; and likewife on 4, defcribe the arch
g 7 ; and then begining again at the center 1, with the
diftance 1, 72, &c. you may defcribe the four lines to any
magnitude required.

This kind of figure may at laft be circumfcribed in a
circle (as in the figure) when 'tis applied to praétice on
the convexity of a mount, or concave, as that of the
Honourable T'homas Fernon's, n the gardens of his {eat
at Twickenham Park in the County of Mjﬁdfelﬁw, made
by me in the year 1722. This concave was a large fand-
pit, and then a perfet nufance, and fuppofed to be inca-
pable of any improvement as would be agrecable to the
circumjacent parts of the gardens, then new made : but
when 1 deliver'd a draught of the fame, the former fup-
pofition was deftroy’d, and ‘twas then demonftration fuf-
ficient, that inftead of its being a nufance, ‘twould be a
very agrecable beautiful figure, as it now appears in.

And from hence it further appears, that the great ex-
pence that many noblemen and gentlemen have formerly
been put to, by the indifcreet directions of Mr, Londen, and his

2 emiflaries,

Fig. VI

35
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emifiaries, in removing hills to fill up fuch concavities, to
make the ground level and uniform (as they in their own
terms call it) for the execution of their regular ftuff'd
up parterres, flower knots, &c. with fine finakin furbelow d
yews, hollies, &c. whereby the whole ever had the afpect
of a nurfery, more than a garden of delight, as I faid be-
fore ; were not only an immenfe needlefs expence, but the
garden it felf thereby totally ruin'd. And fince 1 have here
taken the liberty to mention that error, I will alfo enlarge
a {fmall matter further, in relation to another, full as
arofs as the preceding, viz. to fully exccute their regu-
lar forms, cut down many a well grown fturdy oak, elm,
&c. and introduces a trifling flowering {hrub, or fmall tree
of yvew, holly, phylerea, lauruftinus, &c. which, mn my
opinion, isa plain proof of their ignorance of the {tience,
as well as a crime almoft unpardonable. But to return
to problem VL :

Prosrem VL

How to deferibe an elliptical [piral line about an el-
lipfis given.

Let it be required to defcribe about the elliphis K M
I I, the elliptical fpiral line NOGPQVRST
W E, at the diftance of the given line X Y.

1. Deferibe the ellipfis K M I L, according to pro-
blem XXI feét. I and draw the lines of direction GF,
G A, HC, and H E, infinitely.

a. Divide the given line XY into nine equal parts,
and take the diftance of two of thofe divifions in your
compalles, and fet it on the line of direction G F, from
D, the point of interfection, to 1, and on the fame line
from G to 2 ; as alfo from B to 3, and from H to 4, on
the fame line. Thefe four points 1, 2, 3 and 4, are
four centers, as will defcribe the elliptical fpiral line, as
following,

1. On the point 1, with the diftance 1, N, defcribe
the arch N, O.

2. On 4, with the diftance 4, O, defcribe the arch
0GP

3. On 3, with the diftance 3, P, defcribe the arch
P Q.

4. On 2, with the diftance 2, Q, defcribe the arch
QV.

4. 5. On
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5. On 1, with the diftance 1, V, defcribe the arch
V R. A

6. On 4, with the diftance 4, R, deleribe the arch
R S

7. On 3, with the diftance 3, S, defcribe the arch
Si kL, :

8. On 2, with the diftance 2, T, defcribe the arch
T W.

Lafly, On 1, with the diftance 1, W, defcribe the
arch W E; and in the like manner may it be defcri-
bed to any magnitude defired; where any perfon defires
to have this line double, treble, quadruple, &c. they muft
proceed according to the preceding rules of the foregoing
problems, and their defires will be anfwered.

Prosrem VIL

To defcribe a volutus, or feroll, to any magnitude re-
quired.

As for example, Defcribe the voluta, fig. VIliwith the
Par;‘l:lel diftance of its lines equal to the given line
X X.

1. Take the length X X, and on A, defecribe the circle
D 4C 3 ; and through the center A, draw the right
line of dire€tion S P.

2. Divide the diameter of the circle into four parts, as
at I, A, 2; and fet oft as many of thofe¢ {mall divifions
on the fame line of direction, without the circle (as thofe
at 6, 8, 5, 7, &c.) as are convenient for your purpofe.

3. That being done, on the point 2, with the diftance

» 3, defcribe the femicircle 3 E 4 ; and on 1, with the
2fame diftance, defcribe the femicirceq. B 8.

4 E‘“Gﬂn 2, with the diftance 2, 8, defcribe the arch
5. On the point 3, with the diftance 3, 7, defcribe
the femicircle 4 H L, and on the fame point, the femi-
circle K N P.

6. On the point 4, and at the diftance 4. L., defcribe
t]_w femicircle L M O ; and on the fame point the femi-
circle G 1 K.

7. On the point 6, with the diftance 6 O, defcribe the
femicircle O Q_T, and on the fame center the femicir-
cle P RS, &c. fo that it now appears, that the oftner

L "tis
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Fig. VIIL

Of the Conflruftion, &e.

‘tis turn'd round, fo many more centers muft be added,
as thofe of 5, 7, 8, &c.

This figure has been very much ufed in parterres,
flower knots, &c. but beft for an entrance into a cabinet,
or private place of repofe in the quarter of a wood, wil-
dernefs, &c. And befides all the foregoing lines of the
fix laft problems, there is yet another, far fuperior to any
of them, when apply'd to practice in rural works, and
is what (as I faid before) I call an artinatural line, and is
to be defcribed according to the following problem.

ProeLewm VIII.

To defcribe an artinatural line, in [uch proportion as
traced by hand.

It's to be obferved, that there is no fet form for this
line, it being various according to the difcretion of the
hand that traces the fame ; therefore what is to be un-
derftood by this problem is, how to find the centers of
fuch arches as will defcribe the line traced, or very near
thereunto. As for example,

Let it be required to find the centers of fuch arches
as will defcribe the artinatural line BC D F G H K
L M, &c.

1. By difcretion, divide the feveral turnings, into fuch
parts as doth appear to be fegments of circles.

2. In every fuch divifion make three points at plea-
fure ; and by prolem XI. fect. 1. find the centers thereof,
and defcribe the {everal fegments therein contained, and
they will complete the line as required. And as the on-
ly ufe that this line can be applied to, is in pleafant foli-
tary walks of a wood, wildernefles, &c. therefore fuch
breadth as is affign'd them, may be defcribed on the fame
centers parallel thereunto. See the diagram, wherein
one view will give more inftruétion than many words.

SECT.



Sect. VL

Prare IV.

Of the Geometrical Contruncation of the Cube, Pa-
rallelepipedon, and the folid Bodies generased
thereby.

And in confideration, that the following operations
wholly depends upon the divifion of a right linc
into extream and mean proportion ; I will, therefore,
firft lay down

39

HO W to divide any right line (as the given right line rig XV.

A B) in extream and mean propariion.

Prachice.

1. Make the geometrical fquare C D L N, with every
one of its fides equal to the given line A B.

2. On N, with the radius N D, defcribe the arch, or
quadrant, D I L.

3. Biffeét CL, CD, NL and N D, in the points 0K
G M, and draw the diameter K M and O G.

4. Draw the right line I M, and on M, defcribe the
arch 1F, and make B P equal to M F.

5. The diftance of BP, is the greater fegment, and
the point P, doth divide the line A B in extream and
mean proportion, as required,

Of the Contruncation of [olid Bodies.

1. The folid bodies generated by the feveral waysof cut-
ting a cube, are the canted cube, the fruftum of a cube,
the tetraedron and its fruftum ; the oftaedron, dodecac-

dron, icofaedron, twelve, and thirty rhombs, of which
1 the
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Cube.

Fig. Vil

CantedCule.

Frufinm of
a Culbe.

Fig. V1L

Fetracdron,

Fip, IX.

Of Geometrical Contruncation of

the tetraedron, octaedron, dodecaedron, and icofaedron,
(as likewife the cube) are called regular bodies, by reafon
they may be infcribed within a fphere. (See 144h book
of Euclid.)

2. A cube (by the z7th definition, fect. I. part. L) is
a folid body containing fix faces, each a geometrical {fquare,
cqual to each other, and every angle 9o degrees. This
body 1s very eafily made, provided every angle is an ex-
act right angle, which in practice is very difficult to be
performd. However, although workmen cannot be ex-
actly mathematically true, yet they come fo near to the
truth, as not to occafion any fenfible difference in the
operation. :

3. If every face of a cube be divided, as A B C D, by
an infcribed geometrical {quare, as E F G H, whofe an-
gular points divide the fides A B, BD, DC and C A,
each into two equal parts; and the triangular parts, as
EAF, FBG, GDH, HCE, &c. are cut off, the re-
maining body is what is called the canted cube, containing
14 faces, of which fix are geometrical fquares, and eight
equilateral triangles.

4. If within every face of a cube be infcribed an ofta-
gon, whofe diameters are equal with thofe of the face of
the cube, as the oftagon F G HIK L M E, and the tri-
angular parts GBH, IDK, LCM, EAF, &c. are cut
oft, the remaining body is what is called the fruftum of
a cube, containing 14 faces, of which fix are otagons,
and eight equilateral triangles.

5. Suppofe O S be 19000, and O P the root of & 81649,
and O Z the root of * 86602, divide Z Y into two equal
parts, in the point X, and draw the triangle X S O; alfo
draw the like on its oppofite fide, equal and oppefite there-
unto. Make O B equal to % of O Z, and draw B V, pa-
rallel to O S, interfecting the perpendicular X Q, in the
point R, which is the vertex of the tetraedron . M N ;
draw the right lines VW and VT from the point V to
the angles TW, and the like from the point B, to the
oppofite angles of T and W. If the triangular portions
VST, BOP, GLC, &c. are cut off, the remaining bo-
dy is a prifin ; whofe fide T V W, and its oppofite, are
cach triangles, and the other three V T P B, &c. are pa-
rallelograms. La/lly, by the points T R X, and the fide
of the triangle T X, drawn on the bafe, as likewife by the
points P R X, and the other fide of the triangle P X ;
divide the prifin, and thofe parts being cut oft, leaves

: the



the Cube, Parallelopipedon, &c.
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the trianglar body called a tetraedron, containing four
faces, and each an equilateral triangle. _
6. Divide every face of the tetraedron, as Z A, viz. di-
vide every fide into three equal parts, and draw the
lines & ¢, i g and £ d; then will the figure & ¢ 7 g f d, pp1x

be a hexagon, and if the triangular parts bac, 2h g, :
fed, &c. are cut off, the remaining body is called the /7"
fruftum of a tetracdron, containing eight faces, of which
four are hexagons, and four equilateral triangles.

~. Suppofe a long cube, or parallelopipedon, as S Y C F,
be as follows, wviz. Let Q. 8S, or W X, be equal to
100000, and X Y, or Q P, to the root of * as aforefaid, Fig. X.
81649, and S X to the root of I more by ¢ thereof
11,5479, make X T, W V and O P, each equal to 12,3397,
one fourth of X S, or Z P, and draw the right line V T,
parallel to W X, and the like on its oppofite fide, or
bate.

Bifiect Q S, in R, and draw the equilateral triangle
R VT, and the fame in its oppofite fide, fo that the point
B, of the oppofite triangle, be oppofite to the point R.
Draw the right lines V 2, V O and Q_V, and the like on
the oppofite fide, and cut off the triangular parts TVZY %
downwards, and its oppofite O P Q_S, upwards ; then will e
there remain two equal parallelograms VTSR Q_and O
7.BY. Laftly, cut of OVR and T R above, and O V B
and T B by the triangle beneath, and thereby, at fix cuts, ofweiron
will be made a folid of eight equal faces, each anequila-
teral triangle, called an oftaedron.

8. Divide each fide of a cube into two equal parts, as
DK by 'gd, HG by g i, &c. make D ¢, or H g, &c. the
radius equal to 100000, and divide them by extream and
mean proportion. Then will D @, F e, &c. be equal to FisXI-
6.1803 the greater fegment, and ¢ 7, m d, &c. to 3,%197
the lefler {egment. From the greateft fegment of one
fide to the middle of the other, draw right lines, as from
mto B, frome to 7, from I to g, from e to &, &c.
Laflly, If you cut off ecach triangular prifin, as E B r,
Yogi, aeqd, &c. at 12 cuts, will be framed a folid, con- o
taining 12 equal faces, each a pentagon, called a dode-
caedron.

9. Divide each fide of a cube into two equal parts, as
B C,by the right line p b e d, &c. interfeéting each other,
at right angles, as the right lines # dand « ¢, in the point
e, make e p, &c. the radius equal to 10,2000 and let ¢ &, Fig. X1,
ca, ed, and ¢ ¢, be each equal to 6,1303 and through
the points abed, draw the four right lines 22, b¢, cd, and

: M da



feafmedron,

Fig. XIIL.

12 Ribowibs.

Fig. XIV.

3o Rbombs.

Of Geometrical Contruncation of

d a, extending each of them to the exteriour lines of the
face, AB, BC, CE, and E A. Divide every face in the
{ame proportion, and thereby is conftituted eight equilate-
ral triangles marked in the diagram 2, 3, 4, 5, 6,7, 8, &c.
By which every angle being cut off, the body will then
contain fix geometrical fquares, and eight hexagons. If you
make @ ¢ the bafe, the point / of the other face fhall
be the vertex to cut out the triangle @ ¢ /, and f b fhall be
the bafe and / the vertex to cut out the triangle /4 /, and
/ n, the bafe, and ¢ the vertex to cut out the triangle
!z ¢, and the like of all others, till every one be cut off]
and the remaining folid will be a body containing 20
faces, each an equilateral triangle, called an icofaedron.
63 This body may be cut by the aforefaid lines cf the
dodecaedron, by drawing the parallel lines upon the cube at
the diftance of the lefler fegment inftead of the greater.

10. Suppofe a parallelopipedon be as follows, @iz the
length to the breadth as 1 is to the rootof %, fo fhallD C
or P B be equal 10,2000 and B A or PG, to 47,0710 Bif-
fect the lines G H, P B, and D C, in the points E L H,
as alfo their oppofites, and draw the right lines HB, H P,
IG, 1A, 1D, IC, E B, EP, and their oppofites; draw the
diagonals D G, and F P, and their oppofites, meeting the
aforefaid lines of every angle, and thereby conftitute tri-
angles, fuch as DI G, &c. Laiftly cut away the angle P,
by the triangle D1G, and the like of others, and thereby,
at eight fuch operations, will be left afolid body, containing
1: faces, each a rhombus, called the body of 12rhombs,

11. Divide everyfideofa cube by extream and mean pro-
portion, as the fides a &, d g, g k, and £ a; in the points
b, ¢, e, f, b, 7, £, n, where each {ide is equal to 109000,
and the lefler fegments a b, cd, de, fg, eh, ik, kL
and # @, each equal to 38106.

Draw right lines from the terms of the lefler fegments,
on the one fide, to the greater on the other fide, as the
lines # ¢, £d, e k, and f Z, which will be parallel to each
other. Allo interfect them with the like parallels, as & e,
af, ng, {h, and draw the right lines c g, b k, b d, i a.
Divide every face of the cube in the fame manner, and
then will the cube be prepared for the operation.  About
every folid angle of the cube are three triangles, as the
triangles 1, 2, and 3, about the angle &, and the tri-
angles 4, s, 6, about the angle &, &c. Therefore every
angle muit be cut three times, always obferving to con-
tinue each line, as a part is cut away ; otherwife ‘twill be a
confuled work; and thereby at 24 fuch operations, will

3 appear
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the Cube, Parallelopipedon &c.

appear a folid body, containing 30 faces, each a rhombus,
and is called the 30 rhombs.

Thefe bodies are not only very beautiful in divers parts
of building, but alfo in gardening, being placed on a pro-
per pedeftal, with a fun-dial delincated upon every face,
which may be fo contrived as not only to fhew the hour
of the Day, in all parts of the world, according to the
feveral accounts of time; but alfo all the moft ufeful parts
of aftronomy, as the fun's place, declination, amplitude,
right afcenfion, altitude, azumuth, rifing, fetting, length
of dayand night, beginning and ending of twilight, qua-

=

tion of time, &c.

| G A T
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TOH B

PR ACIT e

Architedure, Gaydening, Menfuration, and
Land-Surveying, Geometrically demonftrated.

| R e A S

I. The Geometrical Conflrudion of the Tufcan, Do=
vick, fonick, Corinthian Compofita, Fiench and
Spanifb orders of Architeflure, according to any
proportions affigned, as alfo of all kinds of plans and
uprights whatfoever.

II. The Geometrical and Trigonometrical Conftruc-
tion of all forts of Plans, or Draughts of Gar-
dens, Wilderne[les, Labyrinths, Groves, &c:

and Mg}.r of Cities, Towns, Parifbes, Lord-

Jbips, Eftates, Farms, &c.
Secr L
Of the Geometrical Conftruction of Plans and Uprights.
Prate. V.

TO delineate the geometrical plain, or ichnography of
a building is to accurately deferibe a geometrical

frgure of the feveral parts thereof in true proportion.
The



Of the Geometrical Conflrution &c.

The common meafure ufed herein is the englifh foot,
divided into 12 equal parts, called inches, each being e-
qual to the length of 3 barley corns placed in a right line,
therefore, an englifh foot is equal to the length of 36 bar
ley corns. The inches graduated on a foot, or two foot
rule, are f{ubdivided in 4, 8, 10, 12, &ec. equal parts,
according to the pleafure of the architect, &c.

The length, breadth, depth, &c. of any building, (or
its parts) are called its dimenfions, and the meafuring of
thofe dimenfions, is called taking the dimenfions.

All dimenfions, or meafures of feet and inches, when
taken, are thus written and exprefled, wviz. a dimenfion,
whofe length is fix feet and ten inches, is written o6 /. 102
and fixty two feet, and five inches, thus 62 /. 5z alfo
if a dimenfion be fourteen feet and eleven inches in length,
by nine feet feven inches in breadth, and two feet ten
inches in depth, or thicknef(s, ’tis thus written,

I£ 5

140 '8 ari L

09 : o7 B%&c.
o2 : I0. D

To exprefs one, two, three, &c. feet by a plain feale (or
lcalcof equal parts); every fuch equal part (as an inch, &c.)
doth reprefent a foot, and two inches, two feet, &c. and if
the inches are divided into 12 equal parts, each of thofe
parts will reprefent an inch. Therefore fix feet and ten
inches, is reprefented by fix inches and ¥, and fixty two
feet five inches, by 62 inches s parts. And what is here
faid of the divifion of an inch into 12 equal parts (for the
reprefentation of inches) the fame is to be underftood in
the divifion of any other length, as &, *, &, %, &c. of
an inch, foot, yard, &c.

When the dimenfions of a building is taken in foot mea-
fure only (without regard had to inches, which in fome
works 1s very common) then any equal divifion, as ismoft
convenient, may reprefent one foot, as : of an inch,
which before reprefented but one inch, may now reprefent
one foot, and confequently an inch 12 feet ; and the like
of any other equal part, or divifion whatfoever. And for
the better information hereof, that the young ftudent
may have a perfe clear idea, T will here demonftrate the
conftruction of fuch plain fcales, as is moft convenient for
his purpofe.

N ProBLEM
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Fig. 1.

Of  the Geometrical Conflenétion of

ProsLem L

T's make divers feales of equal parts, as fball reprefent

Jfeet and wnches.

1. Draw the right line D B, and at B erect the per-
pendicular B A, and make B A equal to B D.

2. Divide D B into 12 equal parts, at the points 1 2 3
4, &c. “And alfo A B at the points 1 2 3 4, &c.

3. Draw, or continue B D to fuch a length as you would
have the {cale to contain ; as to B, and draw A A paral-
Tel; and equal in length thereunto.

4. Draw AE, and divide it into 12 equal parts, at the
points- 1 ‘2 3 4, &c. :

5. Draw thelines 1, I. 2, 2. 3, 3+ 4> 4» &c. parallel
to A A and E B.

6. From the point A to D, draw the right lines A D,
A1, A2, A3, Ag Ass AG, A7, AB, A9, Alo, A
11, and the line A B 1s the 12 divihion.

The 12 centeral lines thus drawn, do divide the ends
of the 12 parallels, each into 12 equal parts ; therefore
cach of thofe lines, fo divided, doth reprefent one foot
divided into 12 inches, as Z 1, and if you take the dif+

‘tance Z ¥ in your compafles, and fet that diftance from Z

to F, and from F to G, and from G to H, &c. each of
thofe divifions fhall be a foot, and equal to Z 1, the foot
divided in 12 parts! And to take off with your compafles
any number of feet and inches required, proceed as
tollows, i

Let it be required to take off four jfoot eleven tnches.
Practice.

Sct one point of your compaffes in the point 4 I, and
extend the other on the fame line, to the point of inter-
fection of the centeral line A 11, and the line 1, I, i'rnnt;.'
which you take the meafure, and that length fhall truly
reprefent four foot and eleven inches, according to the di-
vifion of that line. And what is here faid in refpect to
the divifion of this line, the fame is alfo to be underftood
of all others. And from hence it appears, that therein

there



Plans and Uprights: W

there is containd 12 various fcales, and each reprefenting
feet and inches, which is what was required to be done,
The conftruction of the {cales of foot meafure fig. II. are rig 1.
made by the very fame rule, only the fides K L and L
M, are divided into 10 equal parts each, inftead of into
12, as in fig. L
I fhall now proceed to the conftruction of one other
ufeful fcale, which 13 called a {cale, or line of chords, and
15 of as great ufe in meafuring the angles of a building, as
the other in meafuring the fides, &c.

Prosrem IL

Ta make a line (or [cale) of chords, toany affign'd
length.

Definitions.

A chord, or fubtenfe, is a right line joining the extre-
mity of an arch ; fo AC is the chord of the arch
AMC !

A line of chords is no other than 9o degrees of the
arch of any circle, transterr'd from the limb of a circle to
a right line.

Every circle {great or finall, fee problem III. part L
feét. I.) is divided into 360 equal parts, term'd degrees, Fig.1ll
and confequently a femicircle into 180, and a quadrant
into 9o. The {femidiameter of a circle, or the fide of a
quadrant, is always called the radius, and is ever, in all
circles, equal to 6o degrees of the fame; therefore when
the word radius is hereafter mentjion'd, then fixty degrees
1s to be underftood alfo. !

Conitruction,

2. Defcribe the femicircle B M D O, and on O ereét
the perpendicular O M, which will divide the femicircle
into two quadrants,

2. By problem XXX. part I. {fect. I. divide the arch M
CD mto 9o equal parts or degrees.

3- On the point D fet one  foot of your compafes,
and extend the other to 1o, and defcribe the arch 10, 10,
then open them to 20, and on the fame point D deferibe
the arch 20, 20, and in the fame manner the arches 30, ot

3 ke
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Fig. 1V.

Fig. IV.

of the Geometrical Confbruétion of

30, 40, 40, §O, 50, 60, 60, %0, 70, 80, 8o, and 9o,
9o, which feveral arches will interfect the diameter B D,
in the points 9o, 70, 60, 50, 40, 30, 20, and 10, and
divide it into unequal parts. This line, thus divided, is
the line of chords, divided to every tenth degree, and by
the fame rule you may divide it to every degree, and
therefore needs no further explication. And as the only
ufe of this line is to meafure the quantity of any angle,
therefore "twill not be improper, firft to demonftrate the
variety of angles.

Demonitration.

When two right lines, as EF and F G, join each other,
in a right lined pofition, they then make no angle, but do
conftitute a right line equal to both their lengths; fo the
line EF and F G, meeting together in a right line pofiti-
on, ht the point F, do conftitute the right line F G. But
when two right lines meet, and not in a right lined pofiti-
on, as the right lines AD, and HD, (or AD and BD, or
H D and DC) fuch lines, by fuch meeting, form an an-
gle. The meeting of fuch lines may happen in three feve-
ral pofitions. '

1. Two right lines may meet as the right line BD on
the line AC, in the point D, making the diftance from B
to A, equal.to BC, @/z. the line BD, perpendicular to
the line AC, and thereby conftitute two equal angles, cach
containing a quadrant or arch of go degrees, and are called
by the name of right angles. Therefore whenever a right
angle is mention'd, an angle of 9o degrees is to be under-
ftood.

2. Two right lines may meet as the right lines A D and
H D, and thereby conftitute an angle, lefs than go, and
therefore 1s called an acute angle.

3. Two right lines may meet, att he right lines H D and
D C, and thereby conftitute an angle, more than go de-
grees, and therefore is called an obtufe angle, and the fum
of all is, that an angle is either acute, right, or obtufe.

An acute angle is that whofe meafure 1s lefs than a qua-
drant, or arch of go degrees.

A right angle is that whofe meafure is a quadrant, or
arch of go degrees. And,

An obtufe angle is that whofe meafure is more than 2
quadrant, or arch of 9o degrees.

The meafure of an angle is an arch of a circle, defcribed
upon the angular point, intercepted between the two fdes,

%



Plans and Uprights.

as containeth the angle, (an angle 1s always expreflfed by
three letters, whereof the middle letter always denotes the
angular point, as tor example, if vou exprefs the angle
Z X Y, the letter X fignifies the angular point, and the like
of all other angles, in general ).

The complement of an angle, (or arch) is {fo much of an
arch, as the arch that meafures the angle wanteth of a qua-
drant or arch of ninety degrees. So it an angle containeth
6o deg. the complement to an arch of 9o deg. or quadrant
15 30 deg. and the like of any other angle.

All angles concurring upon one right line in a center,

19

being taken together, are equal to a femicircle, or 180 de- Fig. V.

grees,

So the angles of the right lines # 2 @, &c. meeting at
the point C, arc (taken together) equal to a femicircle or
180 degrees.

Having thus fhewn the conftruction of plain fcales,
fcales of chords, &c. and the nature of angles, I fhall now
proceed to apply them to practice, in the delineating of
plans in general.

Prosrem IIL

To make a plan equal to a plan given.

Let it be required to make the plan XY, equal to the
given plan T V.

i. By problem VIIL part 1. feét. I. having firft drawn
the line 1, 2, and made the fame equal to A B, make the
angle 2, 1, 3, equal to the angle B A C.

2. Make the line 1, 3, equal to A C, and make the
angle 1, 3, 4, equal to the angle A CD.

3. Make 3, 4, equal to C D, and make the angle 3, 4,
5, equal to CD E.

4. Make 4, 5, equal to D E, and make the angle 4,
5, 6, equal to D E F, and by the fame rule pafs through
the whole, and thereby you will complete the plan X Y,
which will be equal to the given plan T V.

Proerem IV,

A fecond example,

Let it be required to make the plan Y Z, equal to the
given plan W X, |
0O ‘1. Make

Fig. VL.
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Fig. VIL

Fig. VIlI.

Of the Geometrical Confirudtion of

1. Make the parallelogram 1, 2, 9, 10, equal to A B
L. M, and draw the diameters 23, 23, and 21, 22,

2. Make 1, 3, 2, 4, 7, 9, and 8, 10, equal to A G,
BH, 1L, and K M.

3. Make 1, 19, and 20, 2, equal to A E and
F B.

4. Continue the longeft diameter infinitely, and make
23, 16, cqual to W T, and by problem XI. feét. I. part].
delcribe the arch 19, 16, 20.

5. Make 21, 5, and 22, 6, equal to OR and O S, and,
by the aforefaid problem, defcribe the arches 2, 5 7, and

505 B
: 6. Continue the end 9, 10, and make 11, 9, and 10,
12, equal to N Land MO.

7. Make the parallelogram 11, 12, 13, 14, equal to
N O P Q, and make 13, 17, and 18, 14, cqual to P C
and D Q.

8. Continue 23, 23, infinitely towards 15, and make
23, Iy, equal to W, V.,

9. By problem XI. part I. defcribe the arch 17, 1%,
18, and ‘twill complete the plan as required.

N. B. If any plan has a thicknefs, as the walls of a
building, &c. that thicknefs (be what it will) muft be
drawn parallel to the external figure, in fuch proper-
tion as the thicknefs is found.

Prosrem V.

To mmﬁ:w (or zake) the guaﬂrjf?r of an angle by the
ool

belp of a two foot rule, Jive , or Zten foot rod
ondy.

Let C A Bbe the angle of a building, and 'tis required
to draw upon paper an angle equal thereunto.

1. From A towards B, meafure, or fet off, any number
of feet (as for inftance in this example five foot) and al-
fo from A towards C, at the points 5 and .

2. Meafure the diftance between s and 5, and note it
down on paper,

3. To draw the fame upon paper, firft draw a line at
pleafure; as D E, and from any fcale of equal parts take
off five parts, reprefenting the five foot fet off from A,

3 the
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the angle aforefaid. With this diftance {et one foot on D,
and with the other defcribe the arch o, 0. Take ten foot
in your compafles (the diftance between s and 5) and fet
one foot in o, and with the other interfect the arch o, o,
in the point P, through which, from D, draw the right
line D P N fo fhall the right lines D E and D N, form
the angle NDE, which fhall be equal to the angle C AB,
as required. And what is here faid concerning the
taking off this angle, the fame rule is alfo to be under-
ftood of all other angles in general, be they acute, right,
or obtufe.

Proerem VI

How to take the plan of a crooked line, or wall, whicl, is
not any part of an ellipfis or circle.

Tet it be required to defcribe the plan of the crooked
line A BC.

Practice.

1. On a picce of paper defcribe a crooked line, as near
like the crooked line A B C as you can, and draw the
ftreight line A C; this being done, meafure two foot (or
more according to the nature of the curve) from C in a
right line towards A, as from C to 2.

2. Meafure from 2 to the crooked line, as to e, and on
your paper, ot eye-draught, make a mark reprefenting the
point 2, and from thence draw a line to the curve, to
reprefent the offset 2 e, and thereon fet down the meafure
-of the offset 2-e.

2. At a proper diftance from 2, as at 4, take another
offset, and fignify the fame in your eye-draught with the
true meafure of the fame; as alfo its diftance from C, and
in the fame manner proceed, making as many offsets as
the turn of the curve requires, 'till you have taken the
ahele down. This being done you may defcribe the fame
“on paper, truly thus:

1. Draw the line A C, by a ftale of equal parts, equal
in dength to A C.

2. Set from C to .2, the diftance meafured, and on 2
ereét the perpendicular 2 e, and thereon fet off the length
of that ofiset, as fpecify’d in your eye-draught.

3. Set

5

Fip. VIIL

Fig.IX.
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3. Set the diftance C 4, and on 4 erct the perpendicular
4 f, and thereon fet off the length of that offset as mea-
fured. And in the like manner lay down the diftance
of every offset from one another, and their proper lengths,
and then you have the ends of all your offsets, through
which you may exaétly trace the crooked line, as re-
quired.

Note, That the greater the number of offsets are ta-
ken, the more exact the curve may be drawn.

Proorem VIL
How to take the plan of any building whatfoever.

“rhe firft ftep to this performance, is to make an eye-
draught of the fame, viz. a rough draught drawn by
hand only, exprefling every wall, partition, room, door,
chimney, window, &c. and the larger thefe kinds of
draughts are made, the better 'tis for you, by reafon you
have good room to fet down every dimenfion, which i a
{inall draught cannot be done,

Let it be required to make a plan of EF G H, which
is fuppofed to be a real houfe,

Practice.

1. Make your eye-draught thereof as ABCD, and
therein reprefent every door, window, paflage, ftair-cafe,
partition, thicknefs of walls, rooms, &ec.

2. With your five foot, or ten foot rod, meafure the
length and depth withoutfide, and note thofe meafures
down to each refpective fide, or length.

3. Meafure the thicknels of thofe outfide walls, and
note them down alfo.

4. By problem XXXII. fect. I part I. examine every
angle, whether they be fquare or not. If they are found
to be fquare, note it down, and if not fquare, as acute, or
obtufe, then meafure the quantity of one by problem V,
hereof, and thereby, with the length of the four fides
given, you may, when you come to draw the plan of the
fame, by problem XIX. fect. I. part 1. delineate the fame
exactly.

4. 5. Meafure
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5. Meafure the exact breadth of every door and Win-
dow withouthide, and alfo the peers of brickwork between
them, and fet thofe meafures down to cach refpective
part.  The outfide walls being thus meafured, the next
proceeding to be made is in the diftribution of the parts
of the houfe ; therefore walk over the fame, and as you
walk draw every particular room,with its chimney, doors,
&c. as near the truth as may be, as alfo every ftair-cafe,
pafiage, clofet, &c. which being finifhed, your eye-draught
15 now fitly prepared to receive every dimenfion that is to
betaken. To which proceed, Ji7/2, as 'tis beft tobegin ina
corner room. Therefore make a begining at I, where you
‘muit meafure the exact length of every part thereof, as
alfo the thicknefs of its party walls, or partitions, and
note each meafure down feverally in its refpective place,
and then proceed to K, and there perform the fame, as
alfo at L, MM, N, O, P, Q, &c. and thereby you'll
have taken the juft dimenfion of every part contain'd on
that floor. And in the very fame manner, may vou take
the plan of the cellars and other lower offices, or cham-
bers, when required.

Tour eye-draught being thus finifbed, the next work is to

delineate a true draught thereof from thofe meafures
Zaken, which thus perform.

7. By the meafures taken, it appears the houfe is a paral-
lelogram 6o foot in front, and 4o foot in depth; there-
fore, with your fcale of equal parts, defcribe a | arallelo-
gram, whofe longeft fides are each equal to 6o parts, and
the fhorteft to 40 parts,

2. The thicknefs of the outfide walls are found to be
three bricks in thicknefs, which is equal to two foot and
three inches, therefore, at the diffance of two foot and
three inches, of your fcale,draw the interiour line, parallel
to the exteriour, and thofe two parallel lines do reprefent
the thicknefs of the outfide walls.

3. By the meafures of the eye-draught the diftance from
the angles to either of the ad jacent windows is four foot,
as alfo every window and peer of brickwork between. There-
tore, divide the external lines AB, BD, AC and CD,
in fuch proportion, as the cye-draught doth exhibit, as
alfo the internal line likewife, and thereby cvery window
and out doors are truly divided in their proper places.

P 4. Draw

Fig. X.

Big.' X.
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4. Draw the diameters O K and M M, and on cach
fide the diameter OK {et of - the breadth of the halls O and
K, viz. 8 foot 10 inches, and draw on each fide the lines
V V and V'V, and alfo the thicknefs of thofe walls, as they
are found to contain.

5. On cach fide the diameter M M fet off two foot
the ¢ breadth of the entrance, and draw the parallel lines
X X and X X, which will divide the parts N L and P I,
into four equal parts.

6. Draw the thicknefs of the lines X X and X X, as
they are found to contain.

. Give to the door of cvery room, as Z ZZ 7 7, its
proper breadth, and from thence fct off the fide of each
room towards the chimney, and draw the front of every
chimney, as alfo fet oft the jauvmes and chimney likewile,
according to every refpettive meafure of your eye-
draught.

[ aftly, Divide the two ftair-cafes according to each rel-
pective meafure, and the plan will be completed, as re-

quired.

N. B. That the {pace contain'd between any two pa-
‘rallel lines, that reprefents the thicknefs of a avall,
muft always be filld up with Indian ink, &e. that
thereby the fame may be underftood to bea folid, as
likewile thebafisof columns, asy » » » and y, &c.and
thofe parts that reprefent a door, or window, to be
left clear without any filling up. See fig. X.

s> 1 do advife the young practitioner to confider this
problem well, and to practice herein for fome time,
before he proceeds any further, that he may be per-
fect, which may be done by a few days prattice.

This problem of taking the plansof houfs, is one of the
moft ufeful in architecture, and the eaficlt to be acqui-
red ; therefore confider the reafons of the fame judici-
oufly before you proceed to problem VIIL

Proprewm
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Proerem VIII.

How to draw the geometrical upright (or front) of any
buildiing.

 Let it be required to draw a geometrical upright of the =
houfe A C B D, which is an elevation raifed from

the plan EF G H, fig. X.

1. Make your eye-draught X, dnd then repair to the
building, and meafure the whole front from B to D, which
being jult 6o teet, write down the fame at the bottom of
your eye draught.

2. Meafure the whole height from the ground at B to
A, which being juft 37 feet, write down the fame on your
eye-draught againft the middle of the height.

3. Mealure the diftance from B to o, from o to p, from
P to g, trom gto x, from # tor, from » to s, from sto u,
from # to 2, trom w to x, from «x to y, from y to =, from
=z toza, from =z a to z b, and from =z & to D ; and write
down the {everal meafures in each refpeétive place.

4. Mealure the diftance from G to b, from 4 to 7, from
z to &, from & to /, from / tom, from m to », and from
# to A, and write down the {everal dimenfions, or mea-
~ dures, in their refpective places, as may be feen in the
cye-draught,

- The meafures, or dimenfions, being thus taken, and
noted in your eye-draught, proceed to the delineation
thereof as follows.

1. Make the parallelogram A CBD, in fuch proportion
that A C and BD, do contain 6o feet of any plain fcale,
and the fides A B and CD 37 feet, as noted in the
cye-draught.

2. On the lines BD and A C, fet off the feveral mea-
fures by 060 Py g, wolriois, B0 W, X9 e 22 and
= 0.

3. Draw the lineso o, pp, g q, nu, vr, 5s, tt, tn,
W, ¥ X, VY, sz s@zaand b b

4. On the lines BA and DC, fet off the feveral mea-
fures 3, 4, 8, 4, 8, 4, 6, at the points b, 7, k, 2, m, n,
E, and draw the lines-h b, 7, kk, /1, mm and # n,
which will interfect the former, and truly form every
window, door, &ec. contained therein, and thereby com-
plete the geometrical upright as required.

I

3 ProerLEM
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ProsrLem IX.

Prare VL

T'o delineate the geometrical upright of any of the

Jwe orders of architeure (contained in any [flruiiure)

according to any proportion affigned.
For Example,

Let it be required to delineate the geometrical upright
of the attick bafe, with the dorick capital, architrave,
freize and cornifh.

The mealuring rod, with which the f{everal parts of a
column and its entablature are meafured, is the diameter
of the column divided into 6o equal parts, called mi-
nutes. Kyery architect divides the members, or parts of
his orders, in fuch proportion as he thinks moft agrecable,
as may be fcen in the laft folding pages hereof, wherein
are cxhibited, not only the geometrical profiles and
{ections of the moft noble antient orders of the Romans,
but alfo of Fitruvius, Palladio, Scamozzi, Serlio, Fig-
nola, D. Barbaro, Cataneo, [.. B. Alberti, Viola, Builant,
P. De Lorme, Perranit, Ie Clere, A. Bofle and Michael .
ngelo ; which 1 thought fit to fubjoin to this work, in
{fuch a manner, as for the young {tudent to behold, atone
view, the great variety contained among them, as well
as to make choice of fuch as might beft fuit his pur-
pofe.

The divifion of each member is a line, and the dif-
tance between any two of thofe lines is called the height
of the member, as the diftance between the right lines
A A and B 40, viz. theline A B, or A 40.

The projeéture of every member is that length con-
tained between the centeral line of the column and the
termination thereof’: the entablature of any order is the
architrave, freize, and cornifh taken together.

Operation,

I. Let XX be equal to the diameter-of a given co-
lumn, divided into 6o equal parts or minutes, by the
help of which we'll defcribe the attick bafe, as required.

And
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And as 'tis ufiial for all archite@s to prefix toevery mem-
ber its exact height and projecture as in the feveral figures
XVI, XVII and XVIII, therefore draw the right line A B,
and make it equal to 4o min. (as there written).

2. On A, crect the perpendicular A D, and let it repre-
fent the centeral line of the column continued through the
bafe; alfo erect the perpendicular A 40, and continue it
mfinitely.

3. Becaufe the height of A B and A 40 is 10 min.
therefore fet oft 1o min. from A to B, and from A to 40,
and draw the line B 40.

4~ The height of the next member B, is 7 min. &; there-
fore fet off 7 min. - from B to ¢, and draw ¢ K parallel to
B 40.
f’l‘hc next member C E is 1 min. * in height ; there-
fore fet oft from ¢ to E one min. -, and draw the line E I,
infinitely, and parallel to C K.

6. Becaufe the lines CK and E L, are each 36 min. n
length ; therefore fet off 36 min. - from CtoK,and from

E to L, and draw the line L K.
. %7. Continue L. K to M, and divide KM into two e-
qual parts at N, and thereon deferibe the arch M P K.
. 8. The next member EF, is 4 min, & in height ; there-
fore fet off 4 min. - from E to F, and draw the line F 7,
infinitely. '

ﬂg. The next member FG is © min. * high ; therefore fet
off 1 min. -, and draw the line G o, finitely, and paral-
lel to all the former.

1o. Becaufe the lines F #, and G o, are each 35 min.
in length ; therefore fet off 35 min. from F to 7, and
from G to o, and draw the line #o.

I1. Draw the line » L, and divide it into two equal
parts in z2, and thereon, with the diftance m #, deicribe
the arch » Q_ L. :

12. The next member G H is five min. - high; there-
fore fet up 5 min. * from G to H, and draw the line H q
parallel to G o, and extend it infinitely.

13. The next and laft member is one min. ; in height,
thercfore fet up one min, & from H to I, and draw the
line I » parallel tothe former, and extend it infinitely alfo.

X4. Becaufe the lines H ¢ and 17, are each equal to
min. ¢ therefore make H ¢ and I #, each equal to 33

min. &, and draw the line q .

15. Draw the line ¢ 0, "and divide it into two equal
parts at P, and thereon, with the diftance P o, defcribe

the arch o, R, 4. _
: - Q. 16. Make

57
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16. Make H S equal to 30 min. and on the point § e-
rect the perpendicular S, and make S 7 equal to twice
S g.

?17. Draw the right line # r, and on », with the diftance
r #, defcribe the arch 7 #, and with the {fame opening on 7,
the arch r %, mterfecting the former in #.

18. On the point #, defcribe the curve » 7, and “twill
complete one half of the attick bafe and bafe of the {haft,
as required. :

2. Let it be required 1o delincate the getmetrical upright
of the dorick capital, fig. XVIL !

1. Draw the right linc A @, infinitely, and at A eret
the perpendicular A I, for the centeral line of the capital.

2. At 1 min. & diftance from A 2, draw the line B/ pa-
rallel to A @, and make A« and B# each equal to 28 min.
and draw the line z &.

2. At 3 min. ; diftance from B &, draw the line C & in-
finitely, and parallel to B & '

4. Continue @ 2 to e, and divide / e into two equal
parts in the point ¢, and thercon, with the diftance ¢ &,
defcribe the femicircle 4 30, e.

5. Set up 9 min. from G to D, and draw the line D /£,
infinitely.

6. Take 26 min. in your compafles, and fet that dif
tance from C to @, and from D to f, and draw the line
d f.

7. Set up 3 min. & from D to E, and draw E L infinite-
ly

8. Divide E D into threc equal parts at the points 2 a,
and draw the line @ g and @ b, infinitely.

9. Set 30 min. from E to k, and continue & / to I,
and divide L. £ into three equal parts at the points 2 and
#, from which draw lines paraliel to /° L, and they fhall
terminate the lines f g b 7

1o. Set up 6 min. and > from E to F, and draw the
line F # infinitely, and parallel to the line E L.

11. Make F # equal to 36 min. and draw the line K 7,
which divide into 5 equal parts, and on the points K and
#, with an opening of 4.0f thofe divifions, defcribe the ar-
ches 2 2 and 4.4, interfeéting each other in the point 2,
whereon, with the radius m K, defcribe the arch K 2.

12. Setup 6 min.  from F to G, and draw the line
G o, infinitely, and parallel to the line F 7, and at # e-
rect the perpendicular z o, and make G ¢ equal to 37
min,

13. Set



Plans and Uprights, 59

13. Set up 2 min. % from G to H, and draw the line
H s infinitely, and parallel to G o, and make H s equal
to 39 min. as alfo the line 17, at the parallel diftance of
1 min. X !

14. Fig. Z reprefents the face of the member Hs ¢ G, rig xviL
which defcribe as follows, viz. draw the line 2 S, and
biffect it in R, and divide each half into 7 equal parts, and
with the diftance of 6 of thofe parts, on the point o, de-
{cribe the arch 7 7 ; alfo with the fame diftance on R, de-
fcribe the arch 6 6, interfecting the former in the point 8,
and allo defcribe the arch 5 5. This being done with the
fame opening on the point S, defcribe the arch 3 3, inter-
{ecting the laft in the point 9.

- 1y. The points 8 and 9 are the centers of the arches
OR and R S, which compofe the face of the member, as
required.

16. Fig. N reprefents the fillet B» 2 A (under the af-
tragal C 4 e b B) with a feétion of the fhaft, which deftribe
as follows, wiz. biflett # A in 7, and make # 2 equal
to three times # 7, and draw the line A 72, and on 2, with
the diftance m A, defcribe the arch A S, and on A the
arch m 7, interfecting the former in », which is the cen-
ter of the arch or hollow A, as will complete the ca-
pital with the aftragal as required.

3. Let it be required to delincate the geometrical up- Drick, 4r-
right of the dorick, architrave, freize and cornice, fig. Friies o

X‘VHI Cornrce.
Practice.

1. Draw the line A 4, at pleafure, and at 4 ere@ the
perpendicular 2, o, which is to reprefent a continuation of
the centeral line, from which every meafure of projecture,
and on which every meafure of height is to be accounted.

2. At the parallel diftance of 11 min. draw B¢ infi-
nitely, and make ¢ A and B &, each equal to 26 min. and
draw the line A &

3. At the parallel diftance of 14 min. >, draw ¢ 4 in-
finitely, and make B ¢ and C4, each equal to 27 min.
and draw the line ¢ 4.

4. At the parallel diftance of 4 min. > draw D g /'rig xvin

infinitely, and make Ce and D f, each equal to 30 min.
and draw the line e f

3 7. At
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5 At the parallel diftance of 45 min. - draw the line
E 7 infinitely, and make D g and E A, cach equal to 26
min. and draw the line g A. i

6. At the parallel diftance of 5 min. dmw F % / infinite-
ly, and make K ¢ and F £, cach equal to 27 min. and
draw the line z &, alfo make F / equal to 30 min. *.

7. At the parallel diftance of y mun. draw G # infinite-
ly, as allo H ¢, and make G #, and H o, each equal to
35 1IN, £

8. Draw the line /#, and divide it into 4. equal parts,
and defcribe the trmntrlc nwm I, making the fides 2 mand
m 4, cach equal to three palh of /#, and the point e is
the center of the arch », 2, /

9. At the parallel diftance of 6 min. draw I Pgr infi-
nitely, and make I ¢ equal to 39 min. and >, and make
I » equal to 64 min. & :

10. Draw the line ¢ o, and with the diftance 0 ¢ on o,
defcribe the arch ¢ P, and on g the arch ¢ P, interfecting
cach other in the point P, which is the center of thc
arch ¢, 7, o.

11. At the parallel diftance of 8 min. draw K § mﬁ.
nitely, and make K S equal to I, and draw »S; aifu
make S ¢ equal to 1 min.

12. At the parallel diftance of 3 min. {, draw L t‘_;'
infinitely, as alfo M P, at the parallel diftance of ¢ min.
and make L. 5 and M 1" cach equal to 68 min, and draw
the line = P.

Tg: Draw the line # p, and divide it into two cqual
parts in 7, and on #, with the diftance 7 7, defcribe the
arch = #, and mth the fame diftance on w2 defcribe
the arch # #, interfecting the former in # which is the cen-
ter of the -m:h Zqv, and in the fame manner on &, defl
cribe the arch w y.

14. At the parallel diftance of 6 min. ¥, draw N S in-
finitely, as alfo OT, at the parallel diftance of 2 min. },
and make NS and O T, each equal to 76 mun: and
draw the line S T.

15. Draw the line P S, and divide it into two equal
parts in V, and with the diftance P V on P deferibe the
arch V.Q_, and with the fame diftance on V defcribe the
arch P Q_, interfecting the former in , whereon, with
the fame diftance, defcribe the arch PV, and in the fame
manner on R, the arch V S alfo, which will complete
the profile, or geometrical elevation of the architrave,
freize and cornice, as required.

ProeLEM
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ProsLeMm X.

To delineate the triglyphes of the dorick order.

6L

This ornament is feldom ufed in any order befides the g, v,

dorick, and is always placed in the freize exactly over the
coluthn. The height of this ornament is always equal to
the height of the freize wherein 'tis placed, (the capital
excepted) and the breadth to half the diameter of the
column at the bafe. In every triglyphe are 7 parts, viz.
two entire glyphes or channels (as = ) meeting in an
angle, two {emi-glyphes, as = i, and three interftices or
{paces, as = 4, &c. To delinecate this ornament you
muft,

1. Take 15 min. and place from D to 7, and from E
to b, and draw & Z.

» Divide DZ and E&, each into 6 equal parts, and
draw the lines @ 4, @ b, &c.

‘2. Set 2 min. from &to ¥, and from E to =, and draw
the line z x.
" 4. On », with the diftance x o, defcribe the quadrant
oz, and with the fame opening on 7 the femicircle o % o.

Hence it appears, that the triglyphe muit be divided in-
to 12 equal parts, of which two muft be given to each
entire channel, as well as to the fpaces between, and one
to each {emi-channel, at the extreams.

5. Continue the lines & Z, a b, &c. through the Lt of
the architrave towards o 0 0, &c. and draw the line ¢ ¢
parallel to Ce, and p p.

6. Make the parallel diftance of p p, equal to I min g,
and ¢ 4 to 4 min.

Laffly, if right lines be drawn from the points of nter-
feétion rr, &c. towards the points ¢ ¢ ¢, &c. (which
are in the midft of the lift) till they meet the line p p,
they will truly form the guttz, or drops, and complete
the whole, as required.

Thefc gutta, or drops, are made either in fhape of the
fruftumof a cone, or pyramis, and oftentimes exact cones
or pyraments. ;

When triglyphs are placed throughout an entablature,
the empty fpaces between muft be exactly fquare (and are
called metops). From whence it happens, that in many
ftructures the triglyphes are left out, on account they can-

3 R not
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not be fo diftributed, as to make the empty fpaces, or
metops, exactly fquare. Thefe metops are oftentimes en-
riched with oxes fculls, fruit, flowers, &ec. according to
the nature of the building wherein they are intro-
duced.

Prosrem XI.

To defcribe the upright and inverted cima, or cymaife,
vitlgarly called ogee.

I. Of the upright cima. Fig. A B.

Prate VIL
Practice.

1. Draw the right line « m, and biffect it in #.

2. On m, with the diftance m #, defcribe the arch #r,
and alfo on # the arches s r and z o.

3. With the fame opening on a, defcribe the arch #zo.

Laftly, The points ¢ and r, are centers whereon you
may defcribe the arches 7 # # and # 7 4, which will com-
plete the upright cuna, as required,

II. Of the inverted cima. Fig. A D.
Poate VIL
Practice.

1. Divide the proje€ture given to the cima, asa b, in-
to 6 equal parts.

2. Make m /and g z, each equal to ; of @ 4, and draw
the line z m. :

3. Biffect zm ink, and then defcribe the cima, as in

the preceding, and the inverted cima will be completed,
as required.

Proerem XIIL

To delineate the geometrical upright of any pillafier,
or column, with its entablature,

I. Of
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Plans and Uprights,

L. Of a pillafter.

Prare VIL
Practice.

1. Draw the line I H for the centeral line.

2. By the firft of problem IX. hereof, delincate the
bafe G.

3. Make K L equal to the affigned height of the pillaf-
ter, viz. 7 diameters, &c. and through the point L. draw
B C parallel to EF, and make KF, KE, LGy LB,
each equal to the femidiameter of the pillafter, Viz.
30 min.

4. Draw the right lines BE and CF, and then will
the body of the pillafter be completed.

5. By the fecond of problem IX. hereof, delineate the
capital A; and by the third, the architrave, freize and cor-
nifh MD N, and then will the whole be completed, as
required.

1. Of a column.

Pratse VIL

Practice.

t. Draw the centeral line A Q.. :

2. By the firft of problem IX. hereof, delineate the
bafe B.

3. Make C I equal to the affigned height of the fhaft
of the column, viz. +~ diameters, &c. and through the
point I draw the right line LIK at right angles to the
centeral line A Q.

4. Divide C 1 into 3 equal parts, and fet up ofic from
C to F, and through the point F draw the right line
GF H.

5. Make CD, CE, FH and FG, each cqual to the
femidiameter of the column at the bafe, vz. 30 min.
and draw the right lines D H, and E G, parallel to CF.

6. Make 1K and IL, cach equal to the femidiame-

gjr at the capital or head of the fhaft, vis. 26 nun.
c.

=, On
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=, On F defcribe the femicircle G 2 a H, and make the
chord line @ @, equal to L K and parallel to G H, and
draw the right lines L. 2 and K «.

8. Divide the arches @ H and @ G, into any number
of equal parts (the more the better) fuppofe 4, as in the
diagram at the points # m o G, &c. and draw the lines
wn, mm, and o, o.

9. Divide F 1 into the fame number of equal parts, as
a G or a H, which in this example is 4, at the points
1,2, 3, I, and through the points 1, 2 and 3, draw the
right lines W 1 X, T 2 V and R 3 5, at right angles to
the centeral line A Q.

10. Upon the points # and #, erect the perpendiculars
a# R, n S,orat the diftance of 1 #, draw the lines # R and
n S parallel to F I, and they will interfect the line R 3 8
in the points R and S. 1

r1. At the diftance of 2 a7, draw the parallels w2 T
and 2V, and they will interfect the line T 2 V in the
points T V.

12. At the diftance of 3 ¢, draw the parallels ¢ W, and
o X, and they will interfeét the line W 1 X in the points
W X.

Laftly, lines being drawn from G to I, and from H to
K, though the feveral points of interfection W T R, and
SV X, fhall truly form the diminfhing (or upper) part
of the fhaft, as required.

To which being added the capital and entablature, as
before taught, the whole will be completed, as requi-

red.

N B. That in confideration, as the upper part of the
fhaft of every column is fo much lefier than the up-
per part of a pillafter, by 1o much as the diminu-
tionof the columnis, as generally in the tufcan &, the
dorick %, the ionick}, the corinthian >, and the com-
pofita }, of their diameters at the bafe, therefore when
youare to delineate any pillafter, &c. with its entabla-
ture, fromany ofthe gcometrical elevations,at the end
hereof, you muft add to the projecture of cvery
member, half thediminution of the column, and there-

by every member will have its true projecture.

ProeLEM
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Prosrem. XIII

To delineate the geometrical upright of any wreath'd,
waved or twified columns.

Thefe kind of columns may be defcribed divers ways,
but none better than the following.

Prate VIL

Practice.

1. By the preceeding problem, delineate the corinthian Fig. It
fhaft BO DN, and make B A equal to B D.

2. Draw the right line A D, and on the point A with
any radius, defcribe an arch as C Z, which divide into 12
equal parts at the points 1, 2, 3, 4, &¢.

3. Lay aruler from A to the feveral points 1,2, 3,4, 5
&c. and draw right lines to the fide of the column D B,
as to the points #, #, n, &c.

4. From the feveral points #, 7,7, &c. draw the right
lines nm, nm, nm, &c. parallel tothe bafe D N.

5. On N, with the diftance N 2, defcribe the arch m z,
and with the fame opening on 2, defcribe the arch N z,
interfecting the former in the point 7, which is the center
of the arch N m.

6. Perform the fame operation at the feveral divifions,
and thereby you will complete the fhaft as required.

Prate VIL

Shewing how to perform the aforefaid operation a dif-

ferent way from the foregoing. Elg. T

Practice.

1. By the preceeding problem, delineate the ionick
fhaft ER P Q_, and make P E equal to one third of F P,
and draw the right line F E.,

2. With the diftance E F, on E defcribe the arch F V,
and on F the arch E V, and alfo on V the arch E 1, 2,
3.‘! 4'1 j..'l 6} 7; 8, 9; Ic’; II, F. :

S 2 b
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3. Divide the arch E 1, 2, 3, &c. F, mto 12 equal
parts, at the points I, 2, 3, 4, 55 647, 8, 9, 10, II;
and from them draw right lines parallel to the bafe P Q,
'till they interfect the column in the points #, #, #, &c.
and o, o, 0, &c.

4. Divide each of the divifions 7, #, &c. and o, o, o,
&c. as Q o, or Pa, into 4 equal parts, and with the
diftance of 3 of thofe parts, defcribe the feveral arches
therein on the points P, #, #, #, &c. and Q, p, o, 0,
&c. interfeéting each other in r, 7, r, &c. which points
of interfeétion are the centers of the feveral arches that
compofe the column, and being defcribed will com-
plete the fhaft, as required.

Prate VIL

Shew the like operation in [mall columns.

Prattice.

1. By the preceeding problem delincate the dorick
fhaft ST G I, and make 1K and G H, each equal to G 1,
and draw H K, and the diagonals K G and H I, inter-
{ecting each other in #, whereon defcribe the arch K L

2. Make the triangle G .z H, equal to the triangle
[ » K, and on s defcribe the arch H G.

3. Make K M and H L equal to H K, and draw the
line I. M and the diagonals M H and L K, interfecting
cach other in #, the center of the arch H L.

4. Make the triangle K % M equal to K # M, and on
w defcribe the arch K M, and fo on with all the others,
and thereby the whole will be completed as required.

The fhafts fig. VI, VIL, and VIII. are the fame fhafts
completed, whereby their effect may be adjudged.

ProsrLem XIV.
Prate VIII

How to divide the breadth of any pillafler into its

flutes and fillets, and to delineate the geometrical upright

of the [ame.

1. The general received proportion for dividing the
breadth of a pillafter, is to divide every pillafter into
feven flutes and eight fillets, and that the breadth of e-

4 very
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very fillet contain > part of the breadth of a flute, and
thereby the breadth of every pillafter fo fluted, is divid-
ed into 29 equal parts, wzz. eight equal parts contained
in the eight fillets, and twenty one equal parts in the feven
flutes, each containing three, and thereby every fillet is
equal to + of a flute as aforefaid. This being well under-
ftood, we'll now proceed to the geometrical conftruction
thereof.

Prarte VI

Let the lime B G be the given breadth of a pillafter,
to be drvided into its fiutes and fillets, as aforefaid.

1. Draw a line at pleafure, as A B.

2. With any {fmall opening of the compafies, fet off 29
times of that opening, beginning at any part thereof, as
at B, and ending at A, as in the figure.

3. Having thus fet oft 29 equal parts on the line A B,
the next work is to make an equilateral triangle there
from, which thus perform.

On the point A, with the diftance A B, defcribe the
arch Ba, and with the fame diftance on B, delcribe the
~arch A 4, interfetting the former in the point C, and
draw the lines AC and C D.

4. From the angle, or point C, draw right lines through
all the 29 divifions marked 1, 2, 3, &c. and continue
them infinitely, and thus have you prepared in effeét an
mitrument that will at once divide thebreadth of any pil-
lafter that may be given, as fhall appear by the example
in hand.

5. Take the given line FG in your compaffes, and fet
that diftance from C to E, and from C to D, and draw the
line DE; and becaufe the figure is equilateral, therefore
DE 15 equal to the given line F G, and by the lines Co,
Co, &c. drawn through the 29 divifions, is divided in-
to 29 equal parts alfo, which is the divifion of the pil-
lafter required.

Operation.

1, Erect the perpendicular E H, which reprefents one
fide of the pillafter, |

2. The firft fillet being equal to 2 of D E, therefore
at the diftance E &, draw & b parallel to EH, and it fhall
be the firft or outfide fillet,

3. As

Fig, XIX.
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3. As every flute is equal to three fillets, therefore
number three equal parts from & to ¢, and draw ¢ ¢
parallel to 44, and it fhall be the firft or outfide flute.

4. At the diftance of one divifion from ¢ to &, drawdd
for the next fillet, and alfo at the diftance of three divifi-
ons from 4 to e draw e e for the next flute, and in the
fame manner, taking one divifion for a fillet and three
for a flute, you will complete the flutes and fillets of the
pillafter, as required.

N B. The depth of every flute in the pillafter i 15 & the
breadth of the flute, thcrcinrc to defcribe the cir-
cular termination, fet u up ; of the breadth of the
flute from & to z and that will be the center of the
curve that terminates the flute ¢ ¢, and the like of all
others.

Tis to be obferved (as I faid before) that in refpect
to the figure being equilateral, the breadth of any
pillafter may thereby moft readily be divided, be the
{fame but the tenth of an inch, or 1coo feet, &c. and
therefore of univerfal ufe. -

The line M N 1s the breadth of a fmaller pillafter,
which is divided in the fame proportion and by the ve-
ry fame rule, and 1s inferted to fhew the reafon of the
figure without any more words, to which I refer you.

Prosrem XV,

To divide the bafis, or plan of the fhaft of a column
into its x4 flutes, and 24 jfillets.

The number of flutes were formerly limited to eve
order, the dorick being allowed 20, and theionick 24.
But that limitation has been difpenfed with, with di-
vers of our modern architeéts. In this example ‘twill
be fufficient to divide a femicircle, or the femi-bafis of
the fhaft, inftead of the whole, the laft being but the
firft repeated.

Practice.
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Praétice.

1. Let BD be the diameter of the bafis of a column
ven.
; 4. Divide the fame into two equal parts in A, and
thereon, with the diftance A B, defcribe the femicircle B CD.
3. Divide the fame into two quadrants by the perpen-
dicular A C, and divide each quadrant into 12 equal parts,
and draw the lines @, @, a, a, &c. through the fame.
And thus is the femi-bafis prepared for the defcription
of the flutes and fillets,
4. Divide any of the 12 parts (as B 2 ) into eight ¢-
qual parts.
y. Take three of thofe ecight equal parts in your com-
fles, and on thofe points where the lines @, 4, «, &c.
interfect the femicircle B C D, defcribe the feveral ar-
ches i, 2, 7, 7, &c. which fhall be the flutes, and in-
tervals of the fillets, as required.

Fig. XX.

ProsreMm XVI.-

To divide the bafis, or plan of the fbaft of a colwmn,

into its 14 flutes without fillets, as s ufunal in the do-
rick order.

I fhall here (as in the laft) make ufe of the femi-bafis Fiz XX
only.

Practice.

1. Complete the femicircle BCD, and divide the fame
alfo into 12 equal parts, by the lines #, #, #, &-.

2. Divide any one of thofe parts, into eight equal parts,
as the part 1 and 2.

3. From the feveral points where the lines #, 7, #, &.
interfect the femicircle, on thofe feveral lines fet off two Fis XX.
of thofe eight parts, as at the points o, 0, 0, o, &c. which
are the centers of cach flute. Therefore on thofe points,
with the diftance o 1 or 0 2, &c. defcribe the feveral

arches, and they will complete the flutes of the femi-
bafis, as required,

R ' ProsLEM
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ProsrLem XVIL

To deferibe on a paper drawing, wall, &c. the . geo-
meirical upright of a column, with its flutes and jil-
lets.

To defcribe the geometrical upright of a column, 15
to fhew in what manner the flutes and fitlets diminifh
in their breadth, as they approach the extream parts of
the column.

Practice. )

If from the interfc@ion of the flutes and fillets, you
draw the lines #, r, r, #, &c. perpendicular to B D,
and complete their terminations with circular lines, as
in the figure, they will complete the geometrical upright
of that part, as required, and every fiute and fillet have
its due breadth, according to the rules of perfpective.

Fig. XX.

Proerem XVIIL

To defcribe (in the aforefaid manner) the geometrical
upright of a column, wuth its flutes only, as gften ufed in
the dorick order.

Practice.

A % If from the interfe@tion of the flutes in the femis

' circle BE D, you draw the lines s, s, s, &c. perpendicu-
lar to B A D, and complete their terminations with circu-
lar lines, as in the figure, they will complete that geome-
trical upright, as required.

Prosrem XIN.

To divide the bafe, or plan of the Jbaft of a column
into its 10 or 14 flutes, according to Vitruvius.

Practice.

Fig. XXI. 1. On A defcribe the bafe of the fhaft, as the circle
BabDE.
». Divide the circumference into 20 or 24 equal parts
by the lines #, », r, r, &c.
3. Make
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3. Make: a and z &, each equal to | z m, and draw the
right line & &.

4. Complete the geometrical fquare @ & ¢ b, and draw
the diagonals 2 ¢ and & &, intericcting cach other in #,
the center of the flute @ o b.

5. On A, with the diftance A #, defcribe the circle
nrrr, &c interfeting the lines r, r, v, &c. which are
the 24 centers of the 24. flutes, whereon, with the radius
n b or an, you may complete the whole, as required.

ProsLEM XX.

To divide the bafe, or plan of the fbaft of a colwmn
into its 20 or 24 flutes, according to \ignola,

Fractice.

1. On R defcribe the bafe of the fhaft, as the circle
AdbBD.

2. Divide the circumference into 20, or 24 equal parts
by the lines e, e, e, &c.

3. Make 7 & and Z d, each equal to § ¢ A, and draw the
right line 4 &.

Complete the equilateral triangle & « 5, and then will

the angle « be the center of the flute &7 4.

5. On E, with the diftance E «, decferibe the circle
e ¢ e, &c. interfecting the lines e, e, ¢, &c. i the points
e, ¢, e, &c. which are the 24 centers of the 24 flutes,
whereon, with the radius @ # or 2 &, you may complete
the whole, as required.

N. B. That although both the fhafts in thefe examples
are divided into 24 flutes, yet you are to underftand
that neither Fiatruvius or VFignola made ufe of any
more than twenty; therefore if you are willing to fol-
low their rules therein exatly, you muft divide the
circumference of the fhaft into 20 parts, inftead of
24, and then proceed in all other refpects, as in the
preceding problems, and thereby you will complete
the whole, as required.

Prosrem XXIL

To divide the bafe of the fbaft of a column, inio ils

cabled flutings.
4 Practice.

71
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Fig. XXIIL

Fig. XXIV.
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Practice.

1. On A defcribe the bafe of the fhaft, as the circle
aaa, &c. _ :
2. By problem XV, hereof, delineate the flutes and
fillets thereof. : .
3. On o 0 0, &c. with the radius o, 4, 0, 2, &c. defcribe
the arch » @ 5, &c. and thereby you will deferibe the
cabled fluting, as required.

Prosrem XXII

To divide the bafe of the fbaft of a column into ils 24
flutes and 14 fillets, after the manner of the columns

qwithin the Pantheon.

Practice.

1. Deferibe a circle reprefenting the bafe of the fhaft,
and divide the circumference thereof into 24 equal parts
by the lines a, 4, a, &c.

" 2. Divide each part into s equal parts, of which give
4 to every flute, and one to each fillet.

3. Make the depth of cach flute, equal to the breadth
of every fillet, and then will the whole be completed, as
required.

Fig. XXV. is the plan of the dorick fhaft cut into cants
inftead of flutings withou any cavity, firft taught and
practiced by Fitruvius, which I here infert, to thew the
voung ftudent what a great variety there is contained in
the form and manner of fluting columns,

Prosrem XXIIL

To defcribe the ionick voluta according to the antique
manner.

Prate IX.
Practice,

1. Dclineate the Abacus B A, and from the pont 2 8%,
let fall the cathetus, perpendicular, and delineate the hol-

low of the voluta B B, the ovoloBD, the aftragal BE, and
the cincture or annulet BF.

2. Draw
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Plans and Uprights.

2. Draw the right line F B fo as to pafs through the
middle of the aftragal B E, interfecting the cathetus in
the point I 3.

3. Onthe point 1 3, with the diftance 1 3 Y, defcribe the
circle or eye of the volute Y X Z, and draw the geometrical
fquare Y XT Z.

4. Bifle YX, XT TZ and Z Y in the points 1, 2, 3,
4, and draw the geometrical fquare 1 23 4, and alfo the
diagonals 1 3 and 2 4.

5. Divide each diagonal into 6 equal parts at the points
55 95 11, 7, 6, 10, 12, 8.

6. Make 1 @ equal to} of 12, as alfo 2¢, 34, 44,
54, 6n, 7v, 8%, 9o, Tom, 11¢, 125, and thus will
you have divided the eye of the volute into its proper
centers, on which you may defcribe it as follows, wviz.
on the point 1, with the opening 1,28%, defcribe the
arch 28: B, and on the point 2 the arch # s, alfo on the
point 2 the arch B C, and on ¢ the arch mw ; likewife
on the point 3 the arch CF, and on & the arch 2 E, and
fo by removing to the other centers 4 A, &c. you will
complete the whole voluta, in the moit clegant manner
as can be defired. And that the young ftudent may have
a perfect idea of the centers thereof (which in number
are 2y) I have in fig. IL defcribed the eye of the volute
at large, wherein the numerical figures denote the cen-
ters of the exteriour line, and the {mall italick letters the
centers of the interiour, which in an inftant will enable
him to delineate the fame with great eafe and delight.

Sect el

Of the Derivation, Proportion, Diminution and In-
tercolumnation of the Tufcan, Dorick, Ionick,
Corinthian and Compofite Orders of Architedture.

I. Of the Tufcan order.

HE Tufcan or ruftick order (faith Pitruvius) is the
- moft fimple and {trongeft of all the orders of ar-
chitecture, it hath no ornaments and but few mouldings.

This order was firft made by the .4/wtic Lydians, who
s are

73
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are faid to be the firft that inhabited /zaly, and brought it
into that part, called Tufcana or Tufcany, and from thence
was called the Twfcan order.

And altho' this order is of all others the moft phm
and fimple, yet many noble ftruftures have been built
therewith, as the ports and entrances into cities, amphi-
theatres, bridges, &c. and particularly that famous co-
lumn of the Trajm:.r, that of Antoninus at Rome, and
likewife that of Theodofins at Conflantinople, which are
all remamning to this day.

The proportion, diminution and intercolumnation of
this rural ovder is as follows.

1. The fhaft only without its bafe and capital is in
length fix diameters of the fhaft’s bafe, and the height of
the bale and capital each a femidiameter thereof.

2. The entablature of this order is feldom lefs than * of
the fhaft’'s height.

3. The pedeftal hath two diameters of the fhaft’s bafe
for its height, and the fhaft at the upper part diminifh-
¢s - of its diameter at the bafe.

4. The intercolumnation of this order may be made
very large, by reafon the architrave is generally made
of wood, but the moft ufual is about 4 diameters of
the fhatt at the bafe.

1I. Of the Dorick order.

The Dorick order is of all others the moft grave and
mafculine, and the moit agreeable to nature. Scamozzi
calls it Herculean afpect, in regard to its excellent propor-
tion. This order had its original and name from the Dori-
ans, a Grecian people of Afa, or as fome fay, from Do-
rus King of Achafis, who 1s faid to be the firft that built
at Argos, and dedicated a temple of this order to Funo.

The proportion, diminution and [ntercolumnation of
this noble order, is as follows.

1. The fhaft, exclufive of the bafe and capital (when
alone) is n length feven diameters, but when in porticos
and mural work but fix.

2. The height of the capital is a femidiameter of the
fhaft’s bafe, as alfo the Attick bafe, &c. when ufed here-

T .
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in. For you muft note, that this order was anciently made
without any bafe, as may be feen by the geometrical
profiles of the Theatre of Marcelius, the Bath of Dio-
cletian, &c. at Reme, at the end hereof

3. The entablature 1s generally two diameters in height,
and is oftentimes enriched in the freize with triglyphes
and metops. ‘The fhaft of this order is oftentimes fluted,
with a fhort edge without any fillets, as laid down by
Palladio and Vignola, in the preceding problems of {eét. I.
hercof. And as I faid before, that the ancients, never
ufed any bafe to this order, {o 'tis alfo to be underitood
of pedeftals ; therefore when any are ufed herein, Palla-
dio allows their height to be two diameters, and * of the
thaft’s bale,

4. The diminution of the fhaft is * of the fhaft's dia-
meter at the bafe. And the intercolumnation of this order
is three diameters, except at fuch times when the diftri-
bution of the triglyphes and metops require fomething
more or lefs.

IIL. Of the Ionick order.

The Tonick order is an exact mean proportion, between
the delicate and the robuft. Putruvins compares it to a
matron decently drefsd. It was firft invented, or intro-
duced by fon, in Jonia, a province in Afia, and 'tis faid
that the Temple of Diana, at Epbefus, was built of
this order.

The proportion, diminution, and intercolumnation of

this decent feminine order, is as follows.

1. The fhaft with its bafe and capital, were anciently
but 8 diameters, which by the moderns was thought too
- little, and therefore to give it proper ftature, they added
one diameter, {o that it now contains g diameters in height.
The fhatt 1s fluted with 24 flutes, with fillets between,
whofe breadths are equal to } of a flute.

2. The entablature is } of the altitude of the column,
and its cornifh is always adorn'd with denticules.

3. The height of the pedeftal is two diameters and 2,
and its intcrcolumnation two diameters and £, which is
the moft elegant manner of intercolumnation, and by #7-
truvins is called Enflillos.

Laf?ly, The diminution of the fhaft is - of the diame-
ter at the bafe of the fhaft.

V. Of
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Of the Derivation, Proportion, &c.

1V. Of the Cormthian order.

TheCorinthian order is the very pride and delicacy of all
the other orders. It was firft defign'd by an architect of _4-
thens, and exccuted at Corznth, a noble city of Pelopon-
nefe, or Morea, from whence it had its original and name
of Corinth in order.

The proportion, diminution, and intercolumnation of
this beatiful order, s as follows

1. The fhaft with its bafe and capital is ¢ diameters and
a half, and fometimes 9 and #, and oftentimes 10 dia-
meters in length. If the fhaft be fluted, the flutes muift
be made according to problem XV. fect. 1. hereof.

2. The height of the capital is one diameter of the
{hatt at the bafe, of which the abacus muft be a fixth,
or feventh part, and the remaining quantity being divided
into 3 equal parts, the two lowermoft is the true height
of the firft and {fecond toure of leaves, and the third or
uppermoft part being divided into two equal parts, the
upper part of thofe two parts fhall be the extreams of the
volutas and the lower the cauliculi.

3. The height of the entablature is * of the column,
including the bafe and capital, except when applied to
great and magnificent buildings, as the Roman Pantheon,
&e.

4. The height of the pedeftal muft be : of the alti-
tude of the column, and the diminution of the fhaft > of
the diameter at its bafe.

5. The intercolumnation is two diameters and %, as
in the preceding order of the Ionick.

V. Of the Compofite order.

The Compofite order, is of Roman extraction, and by
many called the /falian order, and oftentimes the Roman
order. "Tis compofed of the Ionick and Corinthian orders,
and therefore is called the compofed order.

The proportion, diminution and intercolwmnation of
this order, is as jfollows.

1. The fhaft, with its bafe and capital, is ten diameters
in length, or height; and its entablature |, or -, thereof.
Its
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its diminution at the head of the fhaft is ; of the dja-
meter at the bafe, and its intercolumnation one diame-
ter and ;, or %,

The height of the pedeftal is generally equal to * of
the column’s altitude, and its bafe is either attick, or a com-
pound of the attick and ionick.

And altho’ thefe proportions of all the five orders are
thus eftablifhed, yet not with fo great a ftrictnefs, but
that the architett may vary therefrom, upon juft oc-

cafions, as the grandeur and conveniency of a building
may require.

S U U U S0 R I C i e
Sam'e T HI.
Of <Architedonical Axioms and Analogies.

I. Of doors.

THat the height of all doors be double their breadth.
That doors in general be proportional to the mag-
nitude of the rooms.

That the breadth of inner doors be never lefs than 2
feet £, nor more than 6 feet.

That the doors of the 2d ftory be placed exatly over
the doors of the firft, and the like of the 2d, &o.

That an arch of brick or ftone be turned over every

door, todifcharge the weight that preffes uponthem, which
oftentimes ruines the ftructure.

II. Of windows.

That the magnitude and number of windows be propor-
tional to the rooms that they are to illuminate.

That the height of every window in the firft ftory be
double its breadth, with the addition of ¥» § Or ; part,
as found to be neceflary.

That the height of the windows in the 2d ftory be 2 of
the firft, and the height of the attick or 3d ftory » of
the fecond ftory.

That windows be not placed too near the angles of any
building, that thereby the ftruéture be not weaken'd.

3 o That
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Of Architedlonical Axioms and Analogzes.

That over every window be turn'd an arch to difcharge
the weight that lies over them.

That no girder be laid over any door or window, but
alwavs on the moft fubftantial part of the brick or ftone
peers, &c. that folid may reft upon folid.

That Fenetian windows have their proportions, as fol-
low, viz. (fig. IX. plate VIL) that the height AB be e-
qual to twice E ¥, and that GH and CD be each e-
qual to ;+ E F.

That the centers of all pediments be placed down the
centeral line at the diftance of * the length of the co-
rona. So the point ¢ of fig. X. plate VIL. is the center
of that pediment, being the diftance of @, 4, fet down
to ¢ and the like of all others in general.

III. Of gates.

That the breadth of principal gates of entrance be ne-
ver lefs than 5 feet &, nor more than 12 feet.

That the height of principal gates of entrance be never
lefs than their breadth and -, nor more than twice, which
15 the belt proportion.

1V. Of halls.

That the length of halls, be not lefs than twice their
breadth, nor more than three tumes.

That the height of halls, whofe cielings are flat, be not
lefs than & of the breadth, or more than ! of the length.

That the height of halls whofe cielings are arched be not
lefs than &, nor more than % of their breadth.

V. Of galleries.

That their fite be towards the Nerzh, on account that
the North light 1s the beft for painting, pictures, &c.

That the breadth of galleries be not lefs than 16 feet,
nor more than 4.

That the length of galleries be not lefs than 5 times
their breadth, nor more than eight at moit.

‘That the height of gallerics be equal to their breadth, if
with flat cielings, but if arched, the breadth and , ;- or .

VI. Of antichambers.

That the length of all antichambers be equal to the hy-
pothenufe of a right angled plain triangle, whofe legs are
each equal to the breadth of the antichamber. i

: That



Of Architectonical Axioms and Analogies.

That the breadth of all antichambers be proportional to
the whole ftructure. That the height of antichambers
be not lefs than % of the breadth, or more than * of the
length, when the cieling is flat, and when arched, to be
not lefs than %, nor more than 2 of their breadth.

VI. Of chambers.

That all principal chambers of delight be placed to-
wards the beft proipects of the country, and if poffible to
the Ea/t.

That the length of chambers never exceed the breadth
and > of the breadth; therefore the length may be the
breadth exaétly, or the breadth and §, 5, ; or =,

That the height of all chambers of the firft ftory,
whole cielings are flat, be not lefs than # of the breadth, or
more than i of the length.

That the altitude of chambets in the fecond floor be
2 of the firft ftory.

That the altitude of the chambers in the third floor
be & of the fecond.

VIL Of Floors.

That the floor of every ftory in a building be truly le-
vel throughout, {o as to pafs out of one room into ano-
ther, without going up or down ftairs, as is common in
many buildings.

That the height of the level of the firft (or ground) floor,
be never lefs than one foot, nor more than four feet,

VIII. Of chimneys.

1. Of hall chimneys.

That the proportion of hall chimneys be as follows, viz.
Their diftance between the jaums from 6 to 8 feet; their
height from 4 feet * to 5 feet ; their projection from 2
feet - to 3 feet at moft ; the breadthof the jaums from 8
to 24 inches or more, as occafion may require, according
to the order that the chimney is adorned with.

2. Of chamber chimneys.

That the proportion of chamber chimneys be as follows,
viz. their breadth from 5 to 4 feet, their height 4 feet
:, and proje@ure 2 feet and &,

2. QF
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Of «Architellonical Axioms and Analogies.

3. Of chimneys in ftudies, &c.

That the proportion of chimneys in ftudies be as fol-
lows, wiz. their breadth from 4 to 5 feet at moft ; their
height 4 feet :, and projecture 2 feet -.

That the funnels of chimneys of chambers, or {tudies,
be not narrower than 1o inches, or wider than 1y, which
15 a good fize for kitchin chimneys.

IX. Of the funnels of chimneys,

That the funnels of chimneys be carried a fufficient
height above the ridge, that reflex winds may not repulfe
the {imoke.

That the funnels of chimneys be not wide, whereby the
wind may drive down the finoke into the room, or too
narrow,where it cannot have a free paflage.

That the funnels of sthimneys be truly perpendicular,
otherwife the {moke cannot freely pafs, and thereby will
be offenfive.

That no timber, joift, &c. be laid nearer to the jaums
than one foot.

That no trimming joifts be laid nearer than 6 inches to
the back of any chimney.

That the funnels of all chimneys have not any timber,
as girders, joift, &c. laid therein, otherwife the building
will be in danger of being reduced to afhes,

X. Of joifts, rafters, and girders,

That the greateft diftance that joifts, or rafters, are laid
from each other, do not exceed 12 inches, and quarters
14 inches.

That no joift bear at a greater length than 12 feet, or
fingle rafters more than 10 feet.

That the length of joifts laid in the wall be not lefs
than 9 inches, and no girder be lefs than 12 inches.

XI. Of ftair cafes.

That ftair cafes be fpacious, light and eafy in afcent.
That the breadth of ftair cafes be not lefs than 4 feet,
or more than 12 feet,

That the height of fteps be never lefs than 4 inches, or
more than g,

That the breadth of {teps be never more than 18 inches,
or lefs than 12 inches.

XII. Of
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XII. Of materials, &ec.

r. That money and materials be always ready from the
beginning, or laying of the foundation, to the turning ot
the key when the whole is completed.

2. That great care be taken in the goodnefs of founda-
tions, and that they be truly level.

3. That the thicknefs of all foundations be double to
the infiftent wall.

4. That the moft heavy materials be imployed in the
foundations,

5. That all walls diminifh in thicknefs, according to
the nature and height of the ftrutture.

6. That every wall be perpendicular.

~. That fuch bricks as are not well burnt, be not ufed
in any building.

8. That the depth of all fabricks in the ground that have
cellars, vaults, &c. be & of the whole height, and thofe
that have no cellars to be » of the height.

g. That the kitchin be fpacious and light, and as re-
mote from the parlor as pofiible, and to be under ground ;
as alfo the pantry, bake-houfe, ftill-room, buttry, dairy,
and fervants offices in general.

1o. That cornifhes do not project too far out from the
building, whereby the windows be darkend.

11. That of all kind of arches none is fo {trong as the
femicircle.

12. That the depth of all rufticks be never more than
1 foot, nor lefs than g inches.

13. That the thicknefs of pillafters, of doors and wim-
dows, be not more than & of their aperture, nor leis
than ;.

14. That the projecture of pillafters in general, be
their thicknefs.

15. That the roofs of all buildings be not too heavy, or
}nu light, and that the interiour walls fupport part of the

ame.

16. That convenient cifterns be well placed, plenti-
fully to furnifh every office with water, and that proper
machines be made to raife the fame therein.

Lajtly, That convenient drains, to carry away foil, &c.
be well contrived, and fecretly placed, with vents to dif-
charge the noifome vapours,

Ariaf
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Smic 1. IN:

Prate X.

Of the Defcription and Ufe of an infpeional plain
Scale, for delineating A rchitedure, Gardening, &c.

T H IS feale being defigned but for the drawing of ar-
chitecture and gardening, it is therefore made to fuch

a breadth and length as is fuitable to the magnitude of any
draught whatfoever. And aithough this inftrument was
defigned for drawing caly, yet it may, with a great deal
of cafc and delight, be applied to the practice of archi-
tecture, which at the end hereof Ifhall demonftrate. In the
ufe of this inftrument 'tis required to have fuch a te-fquare
as 1s uled with a drawing table, well known by all archi-
tects, &c. and the breadth thereof muft be exactly equal
to : the breadth of the inftrument. The lines on this {cale
are of two kinds, viz. parallel, as the lines a, a, a, &c. and
centeral, as the lines of the trigons G HIK I, and the
chords over the trigons MGL. The parallelogram CDEF,
reprefents - of a pillafter or column, and C E its femidi-
ameter, and confequently cither CD or E F, the cente-
ral line of the pillafter or column. The diagonal fcale at
the end thereof is treble ; for #r/ you have an inch in 2
hundred parts, fecondly an * inch, and Ja/2ly - of aninch
in the fame proportion. Which feales are of great ufe in
delineating maps, that were meafured with Gunzer's chain,
which is divided into 100 links. The trigon adjoining there-
unto hath its bafe divided into 9o unequal parts, and is
a line of chords from which, to~ the center, are drawn
rght lines, which divide the feveral parallels therein in
the fame proportion, and thereby you have 20 lines of
chords to 20 different radius, &¢. The diagonal lines C F
and K D are drawn, to fet thereon the half length of
any column or pillafter. The diagonal E D is to be uled,
when any queftion is to be anfivered by the trigons I K,
and the other diagonal CE, when by the trigons MG HL,
The trigon G hath both its fides equal to the femidiameter
CE, whereot the outward is divided into 30 cqual parts,
cach reprefenting a minute, from which are centeral lines
4 drawn



Of the Decription and Ufe, &e.

drawn to the center, which divide all parallel right lines
drawn therein, in the fame proportion,

The trigon H hath its fide oppofite to the center divi-
ded in fuch proportion, as the whole breadth of 2 pillafter
is divided by its 8 fillets and 7 flutes: from which divifi-
ons are lines drawn to the center, which alfo divide any
line that is parallel to the outfide, in the very fame pro-
portion.

The trigons T and K, are divided after the fime manner,
as that of 1 in the divifion of the diamcter of a Co-
lumn with flutes only, and that of K with its flutes and
fillets.

The trigons L. and M are made, to furnifh the young
ftudent with fcales of all fizes, either for meafures of feet
and inches, as that of L, or feet only, as that of M.

Proerem L

The height of a pillafler, or column, being given, to find
the [emidiameter thereof, divided into its 30 min. by
which the whale pillafler, or colwmn, with its architrave,
Jreize, and cornifb is meafured,

Let A B be the half height of a column given, to find
the femidiameter divided into minutes,

Practice,

1. Lay your te-fquare on the inftrument, and taking
A B n your compafles, move the edge of your fquare to
the outfide at C, and at C make 3 mark on the fquare ex-
actly over the line C E, and from that mark fet oft the dif-
tance of A B taken in your compafies, on the edge of the
fquare as at X,

2. Slide back the fquare, 'til] the point X lic over the
diagonal C F, in the point Y, and then {hall that edge of
the fquare that lies over the trigon G be the femidiameter

of the givf.n column, and the centeral lines be divided
Nto 30 min. as required.

i Tis belt, when the diameter is thus found, to
draw a fine line with a black lead pencil by the fide of
the fquare, over the whole breadth of the trigon, and
then you may take away the {quare and work from the
divifions of the black lead line, as occafion requires.

ProeLEM
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Prowvrem IL

The beight of a pillafier being given, to find its breadth,
and divifion into 7 flutes and 8 fillets.

Practice.

1. Letit be required to find the breadthand divifion of the
pillafter,whofe : height is equal to the aforefaid given line AB.

2. Place the point X on Y (as before) and then will
the otheredge of the fquare cut the trigon H in the point # .

3. The line ## is the breadth of the pillafter, and its di-
vifions, by the centeral lines, are the true breadths of eve-
ry lute and fillet, as required.

Prosrem IIL

T'he height of a column being given, lo_find the diame-
ter, and wmeafure (or true breadth) of every flute and

Jallet, contained in the geometvical upright of the [ame.

The trigon for flutes and fillets is the trigon K, there-
fore you muft ufe the diagonal E D.

Let the height of the column be (as afore) equal to twice
the given line A B.

1. Place thet height CX at Z, then will the other edge
of the fquare cut the trigon K in the points » .

2. The line # » 15 the diameter, or breadth, of the co-
lumn, and its divifions by the centeral lines, the true
breadths of every flute and fillet, as required.

ProsrLem IV.

To find the true meafures of the flutes contained in
the geometrical upright of a column, that is fluted without

Jfillets (as often practiced in the dorvick order) to any beight

affigned.

Let the height of the column be as aforefaid, equal to
twice the given line A B.

1. Place the point X over Z, then will the other edge
of the {quare, cut the trigon I in the points o and o.

2 The line 2 o 1s the diameter of the column, and its

divifions, by the centeral lines, are the true breadth of e-
very flute, as required.

(% Note, That to find the breadth, or magnitude of the
flutes and fillets, &c. at the top of the column, where
they are narrower than at the bafe, you muft place

the
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the diameter upon the refpective trigon, o as to inter-
fect the fides and be parallel to the bafe hereof, and
the lines of the trigon will divide the diameter into
its true divifions of flutes and fillets, &c. as required.
And the like of any other part of the column what-
{oever.

Prosrem VL

To reduce any part of a line, as a model, minute, &c.
into feet and inches, and thereby make this infirument
wniverfal in praiiice.

Let @ b, n the trigon L, reprefent s inches, and tis re-
quired immediately to find a {cale of 12 inches fuitable to
it, whereby any part may be meafured by feet and inches.

1. Take the line # & in your compafles.

2. Fix the edge of the {quare to the center H of the
trigon L, and fet off the line 2 4, on the edge of the
{fquare from H to 4.

3. Move the fquare towards the line 1, 2, 3, &c. 'till
the point z exactly liec over the line H 5 (as on the point
E) and draw by the edge of the fquare the line I K, which
by the 12 centeral lineswill be divided inte 12 equal parts,
(5 of which are equal to the given line 2 #) and 1s the
fcale of 12 inches fuitable, or proportionable to the line
a b, as required.

A {econd example.

~ Suppofe CE 1o reprefent 20 inches, how to find a
Jeale of 12 inches proportionable thereunto.

Praétice.

1. The ¢ of 20 is 10, therefore lay the edge of the

te-fquare to H (as in the laft example) and fet off the © of

CE.
- 2. Move back the edge of the fquare till the point,
or - of CE, cut the line H 10,

3. The edge of the fquare being not moved, draw a
ling by the fame through the trigon L, which by the 12
centeral lines will be divided into 12 equal parts, repre-
{enting inches, and proportional to C E that contains 20
inches, as was required to be done.

03- When your column, or pillafter, contains any num-
ber of odd inches, radius or diameter, as 27, &c.

take ¢, &c. thereof, as g, &c. and find the fcale
Z for
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Fig. L

Fig. 1.

Of the Defcription and Ufe, &c.

for that number, and that fcale fo found fhall be the
fcale proportionable to 27, as required.

The trigon M is an infinite number of {cales each di-
vided into tenths, by the 1o central lines, as may be at
once underftood by a fingle view of the fame, Thefe
decimal {cales are of great ufe in meafuring plans of gar-
dening, and finall enclofures, taken by foot meafure. And

The trigon L. which is alfo an infinite number of fcales
of twelfths, 1s of great ufe in meafuring plans of build-
ings taken by feet and inch meafure, which I recommend
to the young ftudent for the very beft plain fcale that was
ever yet made publick. The excellency and ufe of it
will be demonftrated in the feveral parts of this work, as
they have relation thereunto.

S I O i R O O R s
I R T

Prare XL :

Of plain Trigonometry.

I. Of right lined triangles.

RIght lined triangles are diftinguifhed by the difference
of their fides, or by the difference of their angles.

As to the difference of their fides, they may be all equal,
as A, which is called an equilateral triangle, or two fides
may be equal and the third unequal, as B, which is cal-
led an ifofceles triangle, or all the fides may be unequal
as C, which 15 called a {fchalenum triangle. And thefe are
the diftinctions, in refpect to their fides. The diftine-
tions of triangles, in refpeét to their angles, are three alfo.

1. When a triangle hath one angle right, as D, 'tis cal-
led an orthogonium triangle.

2. When the triangle hath all the angles acute as A,
‘tis called an oxegonium triangle,

3. When a triangle hath one angle obtufe as C or B,
'tis called an abligonium triangle. And thefe are the dif-
tinctions, in refpect to their angles.

. Of trigonometrical definitions.

1. Any two fides of a triangle are termed, or called,
the fides of that angle. So the fides F G and E G are the
fides comtaining the angle F G E. 1. Every



Of plain Trigonometry.

2. Every fide of a triangle is the fubtending fide of the
angle which is oppofite to it. So in the triangle F G E the
fide F G fubtends the angle at E, and the fide EF {ub-
tends the angle at G, and the fide E G the angle at F,
Forin all plain triangles, the greateft fide always fubtends
the greatelt angle, and the lefler fide the lefler angle, and
equal fides equal angles.

3. The meafure of an angle is an arch of a circle defcri-
bed upon the angular point, and is intercepted between
the two fides that contain the angle. So the meafure of
the angle HIK is the arch ce. See the demonftration
of problem II fect. I. part IL

4. Bvery circle is divided into 360 degrees, and each
degree into 6o min. See problem XXX. fect. II. part. L

5. A quadrant is - of a circle. See definition 16. {ect. L
part. L.

6. The complement of an arch, lefs than a quadrant,
1s fo much as an arch wanteth of 9o degrees. So the com-
plement of the arch CL is HC.

7. The excels of an arch greater than a quadrant, is {o
many degrees as the arch exceedeth go deg.

8. A {emucircle. See defi. 16. fect.1 part. L.

9. The complement of an arch, lefs than a femicircle,
to a femicircle, s fo much as the arch wanteth of 180
deg. .
1o. If a triangle have fome of its fides equal, it is ei-
ther equicrural or equilateral.

IT. An equicrural triangle is that which hath two fides
equal, and the third unequal.

12. An equilateral triangle. See the beginning hereof.

13. A triangle is cither right angled, or oblique angled.

I4. A right angled plain triangle is that which hath one
right angle and two acute ones.

15. An oblique angled plain triangle is that which hath
all its angles oblique, wviz. one obtufe, and two acute.

16. In all plain triangles, the fum of all the angles are
equal to a femicircle, or 180 degrees.

17. The third angle of any plain triangle is the com-

plement of the other two, to two right angles, or 180
degrees.

UL Of the conflruction of fuch right lines as are applied
Yo a circle, for the [olution of right lined triangles.

The right lines applied to a circle for the folution, or
calculation of right lined triangles, are chords, fines, tan-
gents, half tangents, fecants and verfed fines, which may
be projected to any affign'd radius, as follows. PLATE
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Of plain Trigonowetry.

Prate XL
Geometrically.

I. A chord, or fubtenfe, is a right line, joining the ex-
tremity of an arch. So AC is the chord of the arch AMC.

2. A linc of chords, is no more than 9o deg. of the arch
of any circle transfer'd from the limb to a right line.

Conftruétion.

1. Draw the right line N V and biffect it in O, where-
on, with the diftance O N, defcribe the femicircle MN'V,
and on O erect the perpendicular O M, and by problem
XXX. fect. IL part L. divide the femicircle into 180 deg.

2. On V place one foot of your compafies, and open the
other firlt to 1o deg. on the femicircle, and defcribe the
arch 10, 10, and with the opening V 20 the arch 20,
20, and the like at every degree; and thereby you'll trans-
fer the chords from the quadrant V M, to the diameter
or right line N V, which is the line of chords required.

3. A right fine is a right line drawn from the end of an
arch, perpendicular to the diameter, through to the other
end, or 'tis half the chord of twice the arch.

Conftruction.

1. From 10 deg. on the one fide of the femicircle to
10 deg. on the other fide, draw the right line 10 L 10,
interfecting the perpendicular O M in L.

2. Perform the like operation throughout the feveral
degrees, and thereby you will divide the line O M into the
line of fines, as required.

4. A tangent is a right line perpendicular to the diame-
ter, drawn by the extream of the given arch, and termi-
nated by the fecant drawn from the center, thro the ex-
tream of the faid arch.

Conftruction.

On the point V ereét the perpendicular VY, and to it
draw right lines from the center O, thro' each degree of
the quadrant OMV, which lines, fo drawn, fhall divide
the perpendicular V'Y into unequal parts, and fhall be the
tangents required,

I
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5. A fecant is a right liné drawn from the center thro’
one extream ot the given arch, ‘till it meet with the tan-
gent, as the fecant E 6o, &e. ;

6. Hall tangents are no other than whole tangents, num-
bered double, as calling 30 min. a whole * tangent, and
one Whole tangent 2 : tangents, and therefore 4.5 deg. of
whole tangents is called go deg. of & tangents, &c.

7. A verfed fine is a fegment of the diameter, inter-
cepted between the right fine, and the fine of 9o deg.

IV. Of divers affeclions incident to plain triangles.

1. A plain triangle is contained under 3 right lines, and
is either right angled or oblique angled.

2. In all plain triangles two angles being given, the
third is alfo given.

3. In the analyfis of plain triangles, the angles only
being given the fides cannot be found but by the redfon
or proportion of them. Therefore 'tis wholly requifite
that one fide be known. :

4. In a right angle triangled two terms ( befides the
right angle) will fuffice to find the third, {o that one of
them be a fide.

5. In oblique angled plain triangles there muft be three
terms given to find a fourth. '

6. In right angled plain triangles there are 47 cafes, and
in oblique angled plain triangles sy cafes,

V. Of axioms for the [olution of the 11 cafes following. :

Axrom L

If in a right angled plain triangle, the hypotenufe be
made radius, each leg will be the fine of its oppofite
angles, but if one leg be made radius, the hypotenule
will be the fecant, and the other leg a tangent thereunto.

Axtrom 1L

In all plain triangles the fides are proportional to the
fincs of their oppofite angles.

Axtom IIL

As the fum of the fides of any angle is to their dif-
ference ; 1o is the tangent of half the fum of their oppo-
fite angles, to the tangent of half their difference.

Aa AxioMm
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Axiom IV,

As the bafe or longeft fide is to the fum of the other
fides, fo is the difference of thofe fides to the difference
of the {fegments of the bafe.

VL. Of the [folution of the 7 cafes of right angled
plain triangles.

In right angled plain triangles, I call thofe fides which
comprehend the right angle, one the bafe (viz the long-
cit) and the other the perpendicular, and the flope-line, or
fide fubtending the right angle, the hypotenufe.

Cafe 1.
Prate VIL

The bafe A B 8o, and the perpendicular A C 6o, given
to jind the angle B C A. ;

Solution. 1. Geometrically.

1. Delineate B A equal to 8o equal parts of any plain
fcale, and on A ereét the perpendicular A C, and make
it equal to 6o ecqual parts from the fame feale as you
laid down B A.

2. From the extreams of the bafe at B, and perpen-
dicular at G, draw the hypotenufe C B.

3- On G, with o degrees of a line of chords, deferibe
the arch 4 @, and taking the quantity @ #, in your com-
pafles, and applying it to your line of chords, you will find
it to contain 53 : oo the angle required.

2. By Trigonometrical caleulation.
Analogies.

Firfl, asthe perpendicular C A 6o, is to the bafe B A
80, fo is the tangent of 4.5 degrees, to the tangent of 34
deg. whofe complement to a quadrant, or 9o deg. is 53
deg. the angle required. Or,

Secondly, As BA 8o isto the tangent of 45 deg. {0 1s
A C 60 to the tangent of 37 deg. whofe complement
is 53 deg. the angle required,

Cafe II.

The bafe A B 8o, and tbe angle BC A, 53 deg. given,
to find the perpendicular AC. |
_ Solution.



Of plain T'rigonometry. 29

Solution. 1. Geometrically.

1. Delincate the bafe A B and make it equal to B, bt 1o
and on A eret the perpendicular A D. Fi

2. Make the arch #m, equal to the complement of
the given angle, and through m draw the hypotenufe
BC, which will interfe& the perpendicular in C.

3- The diftance C A, being laid on your feale of equal
pa:i'ts, will be found to be 6o, which is the length requi-
red.

2. By Trigonometrical calculation.

Analogy.

As the finc of the angle BC A 53 deg. is to the
bafe BA 8o, fo is the cofine, or complement, of the
angle BC A 37 deg. to the perpendicular C A 6o, as re-
quired.

Cafe IIL

The bypotenufe B C 100, and the bafe B A 8o given,
to jfind the angle B C A.

Solution. 1. Geometrically.

1. Make B A equal to 8o, and on A ereét the perpendi-
cular A D, and on B, with the length of the hypotenufe Fig. 1v,
B C, delcribe the arch o m, interfecting the perpendicular
m C. :

2. On C, with 6o deg. of your line of chords, defcribe
the arch » 5, and take the arch » 5, and meafure it on
your line of chords, and it will contain 53 deg. the
angle required. ' '

2. By Trigonometrical calculation.

As the hypotenufe BC 100, is to the radius, or fine
of 9o deg. {o is the bafe B A 8o, to the fine of 53 deg.
the angle required. |

Or thus.

AsBA 8o, is to BG 100, fo is the radius to the
fine of the complement of 53 deg. the angle re-
quired. g
o Cale' TV, _

The mﬂ e BGoo, and- the ﬁ#.ngBC A 53 deg.
gi’ﬂfﬂ, :ﬂ,ﬁﬂd ipe bﬂfﬂ'.. JL G DR AL SR _‘ Ak .

L2 ¢ Solution.
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Solution. 1. Geometrically.

1. Draw AC at pleafure, and on C, with 6o deg. of your
line of chords, defcribe the arch ##, and make the an-
gle C cqual to 53 deg. the angle given, and draw the
hypotenufe BC equal to 100.

2. On B, with 6o deg. of chords, defcribe the arch o o,
and make the angle B equal to the complement of C, and
draw B A, which fhall cut C A,the perpendicular in A, and
being mealured on your feale of equal parts, will contain
8o, the length required.

2. By Trigonometrical caleniation.

As the radius, or fine of go deg. is to the hypotenufe
B C 100, fo 1sthe fine of the angle BC A 53 deg.
to the bale 8o, as required.

Or thus.

As the radius, or fine 9o deg. is to the fine of the an-

gle BCA y3 deg. {o is BC the hypotenufe 100, to
the bafe 8o, as required.

Cafe V.

The angle ABC 37 deg. and the perpendicular AC 6o
given, to find the hypotenufe B C.

Solution. 1. Geometrically.

1. Draw A B at pleafure, and on A eret the perpendi-
cular A C equal to 6o, and on C, with 6o deg. of chords,
defcribe the arch z7, and make the angle C equal to
53 deg. the complement of the given angle, and
draw the hypotenufe C z B, which will interfect the bafe
BA, inB, and being meafured on your fcale of equal
parts will contain 100, as required.

2.. By Trigonometrical calculation.

As the fine of the angle ABC 37 deg. is to the
perpendicular A C 6o, o is the radius, or fine of 9o deg.
to B C the hypotenufe 100, as required.

Cale VI

The hypotenufe BC 100, and the perpendicular A C
60, given, 1o find the bafe B A, |

3 Solution.
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Solution. 1 Geometrically.
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1. Draw B A at pleafure, and on A ercét the perpen- Fig. vir

dicular A C, and make it equal to 6o, and on C, with
the length of the hypotenufe, defcribe the arch 4 4, in-
terfecting the bafe in B.

2. The length B A is the bafe required.

2. By Trigonometrical calculation.

Analogy.

As the hypotenufe B C 100, is to the radius, or finc of
9o deg. fo is the perpendicular A C 6o, to the fine of 37
deg. the angle A BC. Then

As the radius is to the hypotenufe 100, {0 is the co-
fine of the angle ABC 53 deg. to B A 8o, the bafe
required.

Or thus.

Multiply the perpendicular into it felf as alfo the hy-
potenufe, and fubftractthe lefler product from the greater,
then fhall the fquare root of the remainder be the length

of the bafe required.
Cafe VIL

The bafe B A 8o, and the perpendicular A C 60 given,
to find the bypotenufe.

Solution. 1 Geometrically.

1. Make A B equal to8o, and on A ereét the perpen- Fig vil.

dicular A C, equal to 6o.
2. From B to C draw the hypotenufe required.

2. By Trigonometrical calculation.

Analogies.

As the perpendicular A G 6o is to the tangent of 45
deg. 10 1s B A the bafe 8o to the tangent of 34 deg.
the angle ABC. Then

As the cotangent of 34 deg. is to the bafe B A
80, fois the tangent of 4.5 deg. to the hypotenufe BC
100, required.

Or thus.

By theorem V. fect. IIL part. I. multiply the bafe into

its felf, as alfo the perpendicular, and add both the pro-
4 Bb ducts
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Fig. IX.

Fig. X.
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duéts together, then fhall the fquare root of that fum,
be the hypotenufe required.

VIL Of the folution of the s cafes of obligue angled
plain triangles.

Cafe I
The fides BC 5o and C A 6o with the angle ABC
27 deg. given, to jfind the angle C A B.

Solution. 1 Geometrically.

1. Draw B A at pleafure, and make the angle A BC
equal to the given angle, and make B C equal to yo.

2. On C, with the diftance of C A 6o, defcribe the
arch ¢ Zz, interfecting the bafe in A, whereon, with 6o
deg. of chords, defcribe the arch @, which being mea-
{ured on the line of chords, will be equal to 22 deg. 30
min. the angle required.

2. By Trigonometrical calculation.
Analogics. By axiom IL

As the fide C A 6o, is to the fine of the angle A BC,
27 deg. fo is the fide BC 5o, to the fine of 22 deg. 30
min. the angle required.

Or thus.

As the fide BC 5o, 15 to the fide C A 6o, fo is the
fine of 27 deg. the angle A BC, to 22 deg. 30 mmn. the
angle required.

Cafe II.

The fides BC so, and C A 6o, with the angle A C B
131 deg. 30 min. given, to find the other angles CAB
and A B C.

Solution. 1. Geometrically.

1. Delineate BC and C A, making the angle C equal
to the given angle.

2. Join A B the bafe, and with 6o deg. of the line
of chords on the points A and B, defcribe the arches
o pand ¢ r, which being feverally meafured on the line
of chords, will be the quantity of the angles required.

2. By Trigonometrical calculation.
Analogie. By axiom IIL

As the fum of the fides B C and C A 100, is to their
difterence,
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difference, viz. 10. fois the tangent of + the oppofite
angles 24 deg. 45 min. to the tangent of © their differ-
ence, v7z. 2deg. 45 min. Then

This ; difference fubftracted from the . {um of the op-
pofite angles gives the inferior angle ; but added to
the : fum of the oppofite angles gives the fuperior an-
gle.

Or thus.

As the ! fum of the given fides is to their - diffe-
rence, {0 is the tangent of » the oppofite angles to the
tangent of : their difference,

Then add and fubftract as before directed.

Cafe IIL

The angle ABC and C A B, with the fide BC so,
oppefite to the angle CAB given, 10 Jind the fide or
bafe AC.

Solution. 1. Geometrically.
Fig. XI.

1. Make B C cqual to 50, and make the angle CB A
equal to 131deg. 30 min. as given, and drawB A infinitely.

2. Make the angle BC A equal to the complement of
the two given angles, to 180 deg and draw A C, which
will interfeét B A in A.

3. The line A C is the bale required, and if meafured
on your plain {cale, will be equal to 100 of thofc parts,
as B C contans 5o.

2. By Trigonometrical calculation.

Analogy. By axiom IL

As the fine of the angle CAB 17 deg. is to the fide BC
5o, o is the fine complement of the angle ABC, viz.
49 deg. to 30 min. the bafe 1op,

Cafe 1V.

The fides BC 6o,and C A 100, withthe angleC 22 deg.
30 mun. comprebended by them geven, to find the fide A B.

Solution. 1, Geometrically. Fig. XIL

I, Make AC, BC, and the angle C, equal to the mea-

fures given, and from their extreams draw A B, and it
thall be the fide required.

2. By
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2. By Trigonometrical calculation.

1. Find the angle at A, by axiom L. or IL then the
analogy is thus, as the fne of theangle CABisto BC;
{o is the fine of the angle A C B to the fide AB, rcquur:d

Cale V.
The 3 fides AC 100, A B 5o, BC 6o, given, 2o find
the angle BC A, or the angle CA B.

Solution. 1. Geometrically.

1. By problem XIV. feét. IL. part I. delineate the tri-
angle A BC equal to the 3 given fides.

2. With 6o deg. of chords on A and C, defcribe the ar-
ches ## and 7+, which being meafured on the line of
chords, will fhew the quantity of each angle as required.

2. By Trigonometrical calculation.

For the folution of this cafe, two operations are requi-
red, wiz. the firft, to find the fegment of the bafe.A D
and DC, and the fecond to find the angles required.

Analogy. Firft by axiom IV.

As the fum of the bafe A C 100, is to the fides A B and
BC 10, fois the difterence of A B and BC, (v2z. 10)
to the difference of the fegments of the bafe (wviz.
14.) This fegment added to the bafe, wiz. 100, the
fum is 114, whofe , wiz. 57, is the fuperiour feg-
ment D C, which being fubftracted from A C 100, leaves
A D 43 the lefler fegment. And now there are confti-
tuted two right angled plain triangles, by which the an-
gles may thus be found, by this analogy of cafe 1II. of
right angled plain triangles.

Analogy.

As the hypotenufe BC 6o, is to the radius, or fine of go
deg. o is the greater fegment DC 57, to the angle D BC,
whofe complement to go deg. is the angle BCA, reqmred

Again,
As the hypotenufe B C 6o, is to the radius, fo is the
lefler fegment A D 43, to the angle DB A, whofe compie-
ment to 9o deg. is the angle BAC, required g I
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B> [ advife that the young ftudent be perfect in thefe 12
cales, before he proceed any further. For hereon depend
not only the principles of framing all kinds of reofs of
buildings, mealuring all kinds of heights and diftances,
acceflible, or inacceflible, furveying of land, meafuring,
&c. but alfo of navigation, fortification, and gunnery,
which fome youths may delight in the ftudy of, befides
the fubjects hereof, they being both profitable and de-
lightful.

R R R R T S N N R R N R )
S:micori sV

Of the Geometrical Conftruction of Draughts, Plans,
and Maps of Lands, Gardens, Farms, Build-
ngs, &c.

TO cnumerate the many mathematical inftruments
invented for this purpofe, and to defcribe their ufe
would be but a needlefs amufing work, feeing that herein
the only inftruments that I make ufe of are the common
Gunter's chain, and a common five and ten foot rod, divi-
ded into feet and inches, &c. with which 1 fhall {hew how
to deftribe any plan, with much lefs trouble and in much
lefs time than by the help of any theodilite, plain table,
circummferentor, &c. and, if I miftake not, far more exact.
When the meafure of any length is taken by a chain,
and contains 10 chains 73 links, 'tis thus written 10 : 73,
fo alfo is 73 chains 4 links, thus 73 : o4; and when any
length is meafured that is lefs than a chain’s length, as73
links, 'tis either written thus oo : 73, or thus : .73, with
a period or full ftop before it, in the fame manner, as a
decimal fraction.

B> The reafon why the links are often times exprefsd
‘according to the laft way, is, becaufe in taking the mea-
Mures of offsets, (which are yery often under the length

of a chain) there is no room to exprefs them according
to the former way, between the offsets taken. Sce the
meafures of the offsets taken from the line LK, fig.
XXL plate XI. where may be {cen, at one view, a de-

monitration thereof.
C¢ e The
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The appurtenances belonging to the chainare ten fimall
rods, each about two foot in length, fhod and fharp-
pumt::d with iron, to ftick in the ground at the end of e-
very chain’s length, when a lcngth 1$ meafuring.

The manner of meafuring a length 1s as follows.

1. One man takes an end of the chain in his hand, and
walks towards the place he is to meafure to, taking with
him, under his arm, the aforefnd ten fticks.

2. When he has walk'd the length of the chain, the
hindermolt man caufes him to move either to the right
hand or to the left, &c. 'till he has placed him i a right
line pofition from him, to the place to which they mea-
fure. Which being done, and the chain laid very ftreight
and tight, the foremoft man fticks down one of his flicks
and leaves it, and then walks on forward towards the mark
he meafures to, 'till the hindermoft man comes up to
the ftick, the firft ftick'd down. And then (as aforefaid) the
hindermolt man direéts the foremoft in a right line with
the ark. Where after laying the chain ftreight, he fticks
down a fecond ftick, and then walks forward towards the
mark, and the perfon behind, alfo, bringing thofe fticks
with him, as he takes them up at the end of every chain,
‘till he comes to the next, and there repeats the fame a-
gain, &c. and thereby he knows what number of chains
15 contain'd in that length {o meafured.

Prosrem 1.
PLarTeE XL

Let it be required to make a plan of the field B DE
FGHIKL, fig. XXI plate XL

1. Walk round the bounds of the {fame, and at every
fudden turn erect a ftick, or ftaff, of about five foot high,
with a piece of white paper on the top of each, as at the
feveral turns B, D, E, F,G, H, LK, L.

2. Go into fome convenient part of the field, from
which you may fee all the ftation ftaffs before erected, as
at A, and there drive down a finall {take.

. Meafure from A to any one of the ftation ftaffs, as
to 1 ., and note down the chains and links contain'd there-
in, and alfo meafure from L to K, and from K to A, and
then you have the lengths of the three fides of the trian-
glc ALK, given.

By Plnhlu‘ﬂ XIV. feét. I. part I. make (or defcribe)
the tnanglc A L K, whofe three fides fhall be equal to the
aforefaid three lines meafured.

3 5. Meafure
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5~ Meafure and delineate the feveral offsets 72 0, m 0, 8.
by problem VI. {ef. 1. part II. and defcribe the crooked
lineL, o, 6, g, 0, 0, 0, K.

6. Meafure from the ftation ftaff at K to 1, and allo
from I to A, and then fuppofing A K to be a third given
line, by problem XIV. fect. L part I defcribe the triangle
A K 1, and from the line K1 fet off the feveral offsets m r,
mr, mr, &c. as aforefaid, and delineate the crooked line
iy e %'l

7. Meafure from the ftation ftaff at I, to the next at H,
and meafure the diftance TH, and from H to A, and fup-
pofing the line A I to be a third line, by problem XIV.,
fect. I. part I. delineate the lines I H and H A, and by
problem VL fect I. part II. meafure and fet oft the feveral
offsets ms, mys, ms, &c. and trace the crooked line
Iy yys &c H. )

8. Proceed in the very fame manner from H to’G, and
from thence to F, E, D, Band 1., and thereby you will,
with great eafe, exactly defcribe the plan, or figure of the
field, as required.

= When you have feveral fields to furvey, then you muit
know how to place your ftation in the fecond field, af-
ter you have completed the firft, which is to be perfor-
med as follows.

1. Go into the fecond field, fig. XXII. and place your
ftation {taffs in convenient places about the fame, as at
N,O,P,Q,U,R, Tand V.

2. In a convenient place, as at M, fix your ftation as
you did in the former field at A.

3. Meafure from A to M and fet down the meafure,
and alfo meafure from L to M, and note that alfo. And
then you have the length of two given lines. And if you
fuppofe A L to be the third, then by problem XIV. feét.
L part. I defcribe the lines A M and L.M, interfeéting
each other in the point M, from which vou may meafurc
to every ftation ftaff, &c. and form that field, in the very
fame manner as the firft, and the like rule from thence
to X, fig. XXIIL and from that to others, &¢.

N. B. When any inclofure is fo fituated, that you can-
not go within fide to make a plan thereof, as in ‘the
preceding, then you muft go round the fame without-
fide, and defcribe the plan thereof ds following.

1. Make
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1. Make an eye-draught thercef (which 1s a rough
dravght on paper) wherein defcribe every individual an-
gle turning, &c.

2. Standing at any part thercof, as at m, conceive the
line 2 A B, and from it meafure the feveral offsets /4 / 4
&¢c. and at their extreams draw the fide of the field FED,
&e. according to problem VI fe¢t. I part IL

2. Standing at 72, conceive the line 72 g b, and by prob.
V. fe@. 1. part 1L meafure the angle 2, and note it down,
and afterwards take the feveral offsets o, o, 0, &c. as be-
tore, and then place yourfelf in another convenient place,
as at g b, and there conceive the line bz, gh, and then
proceed as before, and fo from thence to other ftations,
till you have taken the whole circumference of the ficld ;
after which delineate the fame from the eye-draught, by
the rules before laid down, and thereby you will have an
exact plan, as required, notwithftanding you were not
admitted within the fame; which oftentimes happens by
woed, water, &c. or when the land is a perfon's who will
not allow a furveyor to go thereon.

If you conceive the aforefaid figure (or at leaft the cir-
cumference thereof) to be the fide of fo many ftreets as in-
clofes that quantity of ground, you may, by the very
fame rule, delineatc any parifh, town, city, &c. provided
that as you go on, you meafure the ofisets to the right
hand fide of the ftreet as well as to the left, as the offsets
m r, mr,&e. in the figure, and by their extreams defcribe
that fide of the ftreet, &c. alfo. But when the fides of
{treets are ftreight lines, then there need none of thele
offsets, and the work is performed with much lefs trouble,
and therefore 1 made choice of this moft difficult part for
an example.

Prosrem IL

PratTe XIL

To make a plan or drawght of any gam’ew,' wilderne/s,
e, and beautify the [ame awith proper colours. .

f.et T K. M be a garden divided into walks, Pirf:i:frﬂs,
borders, &ec. and 'tis required to draw a draught of the
fame, and to diftinguifh each particular with proper co-
lours. :

1. Draw the centeral line O N,

2. Meafure the breadth of the middle waik i?., and at
the parallel diftance of = B C, draw the lines BF and C G,

- & On
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3. On any pomt of the centeral line as at O, draw the
line P Q, at right angles infinitely, and at the parallel
diftance of P V (the breadth of the terrace) draw the line
V K infinitely.

4. At the parallel diftance of V O, draw the line OP,
and divide that parallel diftance with two other parallel
lines in fuch proportion as the flope and verges are divided.

5. At the diftance of O A draw A D infinitely, as alfo
the line E H at the parallel diftance of A E, and likewife
the lines XX and YY, at fuch diftances as their breadths
contain. And thus have you, by thofe parallel lines, di-
vided the feveral crofs walks, &c. therein, in refpect to
their breadths. And to find their terminations, or inter-
{ections, proceed as follows.

1. On the lines A D and E H, from the points B C and g, xxiv
F G, fet off the meafures BA, CD, EF, G H, and draw
the lines A E and H D.

2. The two parterres being thus enclofed, and their fe-
veral parts being all parallel to each other, therefore mea-
fure the diftances between the feveral lines contained
therein, and draw every particular line parallel to the
centeral line N O.

3. Give to every right line its particular length, and
defcribe every circular line by the rules laid down in
feét. 1. part. I and thereby you will complete the {everal
parts therein contained. And as the other outer walks,
{lopes, verges, &c. are all parallel to the aforefaid, there-
fore at thofe parallel diftances, defcribe every line, and
thereby you will complete the whole draught, as required.
And what is faid of the delineation of this, the fame is to
be underftood of all others of the like nature. And, indeed,
he that is well acquainted with all the preceding pro-
blems, is enabled to make a plan of this or any other gar-
den without any more directions. And therefore it being
needlefs to treat any further thereon, I fhallleave the mnge-
nious ftudent to the practice thereof. And for his exercife
I have fubjoin'd the plan of a wildernefs, fig. XXV plate
XIII. wherein are contain'd fome few artinatural lines, that
may be worthy of his confideration, and not a {mall help
to invention in defigning gardens after that rural manner;
which are not entirely new, but far preferable to the moit
regular fet forms hitherto practifed (as 1 obferv'd before)
in moft parts of England, to the great difadvantage of the
proprietors, and {hame of the pretended performers. And
to demonftrate more plainly, that the laying out of gar-

dens has no fort of recourfe to the exterior figure, or
Dd bounds
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bounds thereof, being regular, I have fubjoined the plan,
fig. XXVI. plate XIL wherein i1s delineated an artinatural
walk, which demonftrates that the moft beautiful gardens
are to be made in the moft irregular forms or boundaries.
Altho the practice hitherto has been the reverfe. And
therchy oftentimes to make a garden regular (or raiher
totally ruin it) the gentleman has been advifed to pur-
chafc a part of his neighbours land at a very dear rate,
purely for the fake of regularity, which m all gardens
{hould be avoided, as may be feen in plate XIV. which
is an entire garden according to the truth of defigning,
wherein you may behold art and nature in conjunction
with each other, which in gardening is a general axiom to
be obferved, &c.

N B. To reprefent grafs you muft ufe fap-green, and
gumbouge lightn'd for fand or gravel.

Proprem IIL

Prate XV.

Hew to make the map of any eflate, farm, lord/bip,
mannory, &c. Let it ke requived to make a map of the
lands, fig. XXVIL

1. By problem 7. fect. I part II. make a plan of the
dwelling houfe B, and ftable A.

2. By problem s. fect. 1. part II. take the quantity of
the angle F, and draw the line F G.

2. Alfo take the quantity of the angle G, and draw the
line G, e, equal to the meafure taken, and by problem VIL
{ect. I part I1. makethe planof the barn D and the ftable E.

4. Take theangle H, and draw H I equal to its meafure,

5. Take the angle I, and draw I N equal to its meafure,

6. Meafure the lines I, 0, 0, 0, and o, N, and complete
the trapezium 1, 4, 6, N.  So will ¢, ¢, be one end o the
barn D E.

2. Meafure either or both of the angles, o, and o, and
complete the oblong plan of the barn D E, and alfo by
the fame rule complete the barn D L.

8. Mecafure the lines N K and L. K, and delineate them.
So fhall you have completed the houfe, barns, ftables,
yards, &c.

9. In the field Z, in any convenient part, as at Z, drive
down a ftake for a ftation.

10. Meafure the lines V Z and T Z, and delineate
them by the latter part of problem I. hereof.

11. Your
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Of the Geometrical Conflruction of Dranghts, &c.

11. Your ftation point being thus placed, meafire from
thence into every angle, or to fuch fudden turns in the
hedges, as are remarkable, and then proceed in all refpects
as is laid down in problem I. hereof, and thereby you will
exactly delineate a true map of the farm, as required.

Advertifement.

I do hereby advife every gentleman, that when they
imploy a land furveyor to meafire and map an cltate,
they caufe him to deftribe every timber tree contain'd
therein, and that the timber of every tree be mealured,
and the quantity of that meafure written underneath each
particular tree, with the firft letter of the tree's name,
as an E for elm, an O for oak, an A for afh, &c. and
thereby the true value of an eftate, both of land and
timber, may be known at all times, without any fort of
trouble. Alfo if a gentleman lets any land by leafe, or
otherwife, ‘tis not in the power of his tehant to wrong
him of any one tree of timber, contained in the lands to
him demifed, and many other excellent advantages too
tedious here to mention.

Note, That when timber-trees ftand fo very thick (as
in a wood) that the reprefentation of every tree, with
its meafure, cannot be inferted, then at all {fuch times
the {urveyor muft reprefent the bafis of EVery tree,
by a point or period, with numerical figures to each,
as 1, 1, 3, 4, 5, &c. Which numbers refer you to
the very fame numbers in a column placed on one
fide of the map, againft which ftands the true folid
content of every tree, as each point, or figure repre-
fents. See 1. M of Nuns wood, with its tables of quan-
tities, &c.

ProeLem IV.
Prate XVI

How to increafe or decreafe any draught, at pleafure.

Let abede fghiklmnop, &c. be a fmall map
of a farm, and 'tis required to increafe the fame four
times its magnitude,

1. In any part of the fame, as at A, make a point, and
from that point, through all the feveral angles, draw right
lines, and continue them infinitely.

2. Open your compafles from A, the given point, to 2,
and on the fame line fet that diftance from # to B.

4. 3. Make

103
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Fig. XXX.

Of the Geometrical Confbruélion of Dranghts, &c.

3. Make C ¢ equal to A¢, and draw the line B C.
4. Make D 4 equal to A 4, and draw the line CD, and
in the {fame manner, proceed 'till you have pafs'd through
the whole, and thereby youll encreale the map, as re-
quired.

Note, That by doubling the diftance from the given
point A to the feveral angles, you thereby (as afore-
faid) encreafe the figure four times; therefore the
double of that is eight times, and its half but two
times, and confequently its quarter but once. So that
from thefe proportions you may increafe, or decreafe,
any map to any proportion, as may be required.

ProprLem V.
Poare XVL

How to defcribe (and account for) the diminution of
the breadths of long walks, avenues, viflo's, &,

‘Tis obfervable, that the breadth of long walks, ave-
nues, &c. appears to be much narrower at the further
end, than at that end where the perfon ftands, notwith-
ftanding the fides of the walk are actually parallel to each
other. But what is the reafon thereof, no gardener, or
indeed any other, has yet accounted for it to the publick.
It is occafion'd as follows,

1. All objects that appear equal in height, or breadth,
are feen underequal angles; but when objeéts appear un-
equal, and are equal, fuch objeéts are {feen under unequal
angles.

Demonftration.

1. Let the lines CE G and ADF, reprefent the hedge
lines of a walk, &c.

2. Draw the centeral line B Z, and let the points C, E,
G, F, D, A, be remarkable places in the hedge lines CE G
and FDA, and let the line W X V be drawn at right an-
gles to Z B, as alfo the lines D E and AC.

3. Make TB equal to TX, and draw the lines CB and
AB, asallo WT and VT, asalfo EBand DB, and G B
and F B.

4. The objects CA and VW, being equal to each other,
and they lying placed at equal diftances therefrom, as at T
and B, are feen under equal angles, and do appear to be
equal to cach other ; but the objects D E and FG, ap-
pear both lefs than VW or AC, by reafonthe angle EBD

and
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Of the Geometrical Confbruition of Draughts, &c. 105
and G B D, arc both leffer than the angle C BA, and from
hence it appears, that the longer a walk is in looking from
one end to the other, the more the vifual rays are con-
tracted, and thercby conftitute a lefler angle, which is
the real caufe of the diminution of the walk, and is what
was to be demonitrated. :

Nore, That if in fmall gardens where walks cannot be
made of “a great length, by contracting the further
part to which a view is taking, ‘twill make the walk
appear to be of a greater length than it really is,
and efpecially when the contracted part afcends the
gentle afcent of a hill, and the hedges planted with
fuch trees as produce leaves of a light green, as box,
filver-holly, &c.

Prosrem VL

How to defiribe (and account for) the diminution of ob-
jells in a Land-skip.

This problem is no other ways differing from the preced-
ing, than that the objeéts therein (viz. the breadth of the
walk inits feveral parts) were horizontal, and here they
are perpendicular.

I.et it be required to draw the diminution of the trees
R B, SC, TH, V1, WK and XL, as they appear at the
point (or place) A.

i. From the point A to thepointsB, C, H, I, K, L, draw
right lines, as the lines A B, AC, HA, AL AKand
A L.

2. From the vertical points of the trees, as the points
B,C, H, 1, K, I, let fall the perpendiculars BR, CS,
HT IV, KW, LX. e !

3. At D, where the line (or vifual ray) interfeéts B R, By
draw D M parallel to AX, {o {hall MS be the true dimi-
nifhing height of CS.

4. At E, where the line AH interfects BR, draw EN
parallel to A X, fo fhall NT be the reprefenting, or dimi-
nifhing height of H T, and the fame of IV, KW and LX,
and all others whatfoever.

And what is here faid in relation to the diminution of

trees, the fame is to be underftood of buildings, animals,
&ec.

Ee
ProsLEM
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building), that the Jame, fhall appear eg#a.{ to the cawg
heizht of a man flanding on the groynd. s

Let D C be the comumon height. of a man (as five: fmt
nine, or ten inches) and tis reqmred to plan:c a ftatue on
the }:uzldmg at L, fhall that appear eqml in lwtght there-
WALG, || ;

o .At any memlent plm.c, as, at A, upon the 1¢,Vel of
the bmldm;a, plice your ﬂ.:itmn, .and draw the Imes AC,

_ A D and BT 4o
Fig XX X1 . On'the point A, w ith's any d]ﬂ'dnCL, defcribe thr.‘- arch
B ]* F G, and make F G cqlml to E B, and draw the line
A (1 H.

Continue CI to H {o ﬂmll I H be the he:"ht uf thc

{ﬁ}'u‘ﬂ.‘ required. e
Demonftration. ¥y . W YA,

Theangle B'A B isiequal to G A F, therefore dince
H!1 is{een under the very fame angle, as DG, by problem
Vorlheteof, H 1.is in appearance cqual to DC, andis the
true huﬂfht ﬂ’l‘ tlut object, which is what was to! he; dﬂ:-
m:mﬂl;mn.dx )
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Architedure, Gardening, Menfuration, and
Land-Surveying, Geometrically demonftrated,

¢ p A Rar UL
Of Geometrical Axioms and Analogies, for the

Menfuration of all Kind of Lines, fuperfici-
al Figures, and folid Bodies, &, AU

Since the Menfuration of all Kind of Work is
for the Generality perform’d by Crofs Multiplication,
therefore I will firft explain the [ame, and after:
wards proceed to Menfuration in general.

SEer I
- Of Crofs Multiplication.

LET it be required to multiply feven feet, three
inches, fix parts, by five feet, four inches, fix

ts.
N 3 Place



108 Of Crofs Multiplication.

feet.inch.part.
A ]
Place the numbers thus £ - g0k
1. Multiply 5feetby 7, and the product is 35 : ©
2. Multiply the feet into the inches, as 5
into 3, which is 15, 12 of which make one n |
foot, which place under the feet, and the %
remairing 3 under the inches.
3. Multiply the 7 feet into 4 inches, and
the product is 28, wherein is twice 12, and o

4. remaining, which is 2 feet and 4 inches,

which place under feet and inches.

4. Multiply the inches into thcmﬁ,}vcs
and their product is r2, which is 1 mt.h, e o
which place under inches,

5. Multiply the parts into the feet, as
times 7 15 42, Wherein 12 is contain d2
thrice, and 6 remamning, which is 3 inches
and 6 parts, which write under inches .mds
parts.

. 6. Multiply the 6 parts into the y fcct
and the product is 30, or 2 inches -, w Inch : 6
ulia write down.

7. Multiply the parts into the inches, as
6 mtn 3, and the fum is 18 parts, or 1 part
and [, which write down under parts, as
thu-:

8. Multiply the 6 into 4, and the pro-)
duct is 24, or 2 parts, which alfo place under
parts; thus.

Laflly; Multiply the parts into them- E
felves, and their predut is 36, vof whichl o = %

144 make 1 part, therefore «6 15 5

o : 6

B=

Q0 z

'-‘_ul"-v.-'"‘-..

==

And the fumis 39

e
&

S‘rlc T
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Of Geometrical Axioms for the Menfuration of Lines
and fuperficial Figures.

Prate XVIL

Proerem L

To meafure the geomelrical [quare ABCD, whofe fides
are each equal 1o 16 foot 6 inches.

Rule.

Multiply any one fide, as AB, 16 foot 6 inches, by any
other of the fides, as B D, and the produét will be 252 Fg L
foot 36 inches, the fuperficial content required.

Proorem IL

T'o meafure the parallelogram ABCD, whofe longef?
Jide is equal to 28 jfoot 9 inches, and its fborteff to 6 foot
6 inches.

Rule.

Multiply the length 28 foot ¢ inches, by the breadth g o
6 foot 6 inches, and the product is 186 %, the fuperficial
content required.
Prosrem III

T'o meafure the triangle NM O, whofe longefl fide NO
is equal to g2 foot, and the perpendicular M A to 16 jfoot.

(& That before any right lined triangle is meafured, a
perpendicular line is let fall upon the longeft fide (or
bafe) from the oppofite angle.

Rule.

Multiply halt the perpendicular (viz. 8.) by 42, the .
length of the bafe NO, and the produét 336 is the fuper- 76
ficial eontent required.

ProerLem IV,

To meafure the trapezium O MN V.

Ef Rule.
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Fig. IV.

Fig. V.

Fig. XV,

Of Geometrical Axioms, &e.
Rule.

1. Draw the line MV, and then the trapezium is divi-
ded into two triangles.

2. Meafure cach triangle feverally, and the fums toge-
ther, and the total will be the fuperficial content required

Prosrem V.

T's meafure any irregular Sigure, as the figure L, O, V,
RyS6 N, M, D) B,
Rule.

I. Divide the figure into triangles, and meafure each
triangle feverally, and note its quantity.

2. Add all the triangles together, and the total will be
the fuperficial content of the figure required.

Proorem VL

T'o meafure any regular polygon, as a pentagon,bexagon,
beptagon, oftagon, nonagon, or decagon.

For the menfuration of all thofe regular polygons, there
is one general rule, viz.

Multiply half the circumference, as E, O, M, I, by
the radius or femidiameter AN, and the produét will be
equal to the fuperficial content required. Or otherwife,
you may divide the figure into triangles, and then meafure
cach triangle, and add up the fum total of the whole, and
that fhall be the fuperficial content required.

Proorem VIL

The fide of a pentagon, &c. as B A given, to find the
Jemidiameter of a circle infcribed theremm.

Rule.

As 182 1S to 125, {o is the fide of the polygon (be it
any whatloever) to the radius of the circle infcribed
therem.

Prosrem VIIL
T'o meafure any civcle, or fe@ion of a circle.

W The diameter of every circle hath fuch proportion to
1ts own circumference, as 5 hath to 22, or rather as
113 1S to 355, therefore if any one be given, the other
may thus befound. Rule



Of Geometrical Axioms, &c.

Rule L
The diameter being given, to jfind the circumference,
Praétice.

Multiply the diameter given by 22, and the product
divide by 7, thequotient is the circumference required.

Rule IL
The circumjerence being given, to jind the diameter.
Practice.

Multiply the circumference given by 7, and divide the
produét by 22, and the quotient is the diameter required.

Rule III.
The diameter of a circle being given, to find the area.
Practice.

1. Multiply the diameter into itfelf, and that product
multiply by 11.
2. Divide the laft product by 14, and the quotient is
the area required.
Rule IV.

The circumference of a circle being given, to jfind the
area. ;
Practice.

1. Multiply the circumference given, by itfelf, and the
produét alfo multiply by 7.
2. Divide the laft produét by 88, and the quotient will
be the area required.
Rule V.

The circumference and diameter of a circle being given,
2o find the area.
. Practice,

Multiply half the circumference by half the dia-
meter, and the produét will be the area required.
Rule V1.

The area of any circle being given, to find the diameier.
4 Practice.

IIK
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Of Geometrical Axioms, &c.
Praétice,

Divide the area given by 11, and the quotient is the
diameter required.

Or thus.
As 22, 15 to 28, fo is the area to the diameter required.
Rule. VIL

T'he area of any circle being given, to find its circum-

Jerence,

Practice.

“As 7 15 to 88, _i'u 1s the area to the fquare of the
circumference, whofe root is the circumference required.

Rule VIIIL

T'he area of any civcle being given, to find the fide of
a [quare equal thereunto.

Praétice.

Extraét the fquare root of the area given, and the root
fhall be the fidcof the fquare required.

Rule IX.

The diameter of any circle being given, to find the
Jide of a [quare, the content of which [quare fball be e-

qual to the [uperficial content of the iircle, whofe dia-
meler was given,

Practice.

As 7 1s to 22, o is the fquare of the radius to the area
required.
Or thus.

As 113 1sto 355, {ois the fquare of the radius to the
area required.

Rule X,

T'he diameter and curve line of a [emicircle being given,
to find the content,
Praétice,

Multiply ; the curve by the radius, and the product is
the content required.

Rule



Of Geometrical Axioms, &c.

Rule XL

The radius and curve line of a [eclor of a circle being
given, to find the content.

B Practice.

Multiply the radius by * the curve line, and the pro-
duét is the content required.

Rule XIL

Any part, or [fegment, of a circle being given, as BC
DL, fig. XVIIL 70 find the area thereof.

Practice.

1. By problem XI. fet. I1. part I. find the center E of
the arch B C D, and draw the lines BE and D E, which
will complete the quadrant EBCD.

2. By the laft rule, meafure the whole fector EBD,
and from it deduét the triangle EBD, and the remainder 1s
the content of the fegment required.

Prosrem IX.
To meafure any ellipfis or oval form. 9

Rule.

Multiply the longeft diameter by the thorteft, and ex-
tract the {quare root of the produdt, which {quare root
{hall be the diameter of a circle equal to the ellipfis, which
being given, you may by the preceding problem find the
area required.

ProsLEm X.

To meafure the [uperficies of a [phere, or bemi-

bere.
ﬂ) Rule.

The fuperficies of a {phere is equal to four great circles
of that {phere, thercfore find the area of 2 circle, whofe
diameter is equal to the diameter of the {phere given, and
four times that area is the area of the fphere required,
:lnd confequently the half is the area of the hemifphere

fo.

G g Or

113
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Of Geometrical Axioms, &,

Or thus,

Multiply the diameter by the circumference, and the
product fhall be the fuperficial content of the {phere or
globe. And if the axis only is given, the fuperficial con-
tent may thus be found, 272. as 7 is to 22, {o is the fquare
of the diameter to the content required.

Prosrem XI.
T'o meafure the [uper/icial content of any cone.

Prachtice.

1. Find the f{uperficial content of the bafe by problem
VIII. hereof.
2. Multiply the length contained between the vertex
and the circumference of the bafe, by * the circnmference
of the bafe, and to the product add the content of the
bafe, and the total is the content required.

Prosrem XIL
To meafure the [uperficial content of any pyramis.

1. By the definition 33. fe€t. 1. part I. a pyramis is
comprehended under divers flat fuperficics, whofe areas
being found by the preceding problems and added to-
gether, their total will be the content required.

11 Prosrem XIII.
Wy ﬁﬁd the [uperficial content of a cylinder.
: Praétice.
1. Find the area of both ends by prnb]mn' VIIL heréﬁﬂ
as alfo its circumference, which multiplied into the length,

and the product added to the areas of both ends, their to-
tal is the content required.

ProsrLem XIV.

T'o meafure the fuperficial content of any fragment g

part of ‘a glabe, or fphere.
Practice.

As the whole diameter of the globe is to the fuperfi-
cial content of the globe, fo is that part of the diameter
belonging to the .part, or fragment of the globe, to the
fuperficial content required. Sec.
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Prate XVIL

Of Geometrical Axioms for the Menfuration of
folid Bodies.

Proerzwm L

T'o meafure the [olidity of & cube, as the cube ABCD,
whofe fide is equal to 3 foot.

Proportion.

As ¥ is to 3 the breadth, fois 3 tog, and ¢ to 2+,
the folidity required,

Or thus,

1. Multiply the fide 3 by 3, the produét is o.

2. Multiply the laft product 9 by 3 the depth, and the
product will be 27, the folidity required.

03 'Tis to be obferved that a parallelopipedon is but
a long cube, and that the above rules;or proportions

will meafure the fame, therefore an example 15 need-
lefs. Sce fig. X. '

Fig, 'L

Proerem ]IL

To meafure a pyramis, as the pyramis MAON,
whofe bafe is a geometrical Janare,  having each of its
Sides equal to 6, and its altitude to 12 foot. '

Rule.

1. Find the arca of the bafe, ! Fig. XI.
2. Multiply the area by : of the altitude, and the
product will be the folidity required. And as thisis the

rule by which a cone is alfo meafured (as the cone, fig.
XIL) therefore 'tis needlefs to add an example,

ProsLEM
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Proerem IIL

T'o meafure the fruflum of a cone, or pyramis, as the
Jrufium A and B, in fignres X111, and XIV.

Rule.

1. Find the area of each end of the fruftum.

2. Multiply one area by the other, and extract the
Iquare root of their produd.

3. Add this fquare reot to the fum of both areas, and
their fum multiply by & of the fruftum’s length, and
that product fhall be the true folidity required.

¢35 If you find the areas in inches, you muit divide the
folidity fo found, by ¥-28, thc number of cubical
inches in a cubical foot, and the quotient will be
the content in feet.

&5 1 do advife the young ftudent to be perfet in this
problem, for hereon depends the whole truth of timber
meafuring, which hitherto has been kept in the dark, to
the great injury of allgentlemen, who have difpofed ofgreat
quantities of timber according to the cuftomary (tho' falfe
and bafe) way of meafuring.

Prosrem IV,
To meafure the [olidity of a [phere, globe, or ball.

Suppofe the diameter of a fphere, globe, &c. be 12 in-
ches, what is the folidity thereof ?

Proportion.
As 21 is to 11, {o is the cube of the diameter to the
folidity required.
Or thus.

Cube the diameter, multiply by 171, and divide by 21.
See the operation,

Diameter
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Diameter Iz
1 1.
Produdt 144
12
288
144
1728 The diameter cubed.
Multiply by 1X

1718
1728

Divide by 11)1 9oo8(goy, folidity required.
Iﬂg aw

108
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4 remains.

ProsrLem V.

The [folidity of a [phere being given, to find its dia-
meter or axis.
Practice.

As 22 is to 41, fo is the folidity to the axis or diameter
required.

Prosrem VI

A [fegment or portion of a [phere being given, to find

s axis.
Practice.

1. Multiply : the chord of the fegment, and divide the
product by the height of the fegment.

2. For the quotient add the height of the given por-
tion, and the fum is the axis required.

Prosrem VIL
To meafure the folidity of a cylinder.
Rule

1. Find the fuperficial content of one end.
2. Multiply the area fo found by the length, and the

product is the content required,
Hh ProoLEMm
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Fig. X¥I.

Of Geometrical Axioms, &e.

Prosrem VIII
To meafure the [olidity of a prifim.

1. Find the fuperficial content of one end.
2. Multiply the content fo found, by the length, and
the product is the folidity required.

Problem IX.

To meafure the [olidity of a mount, terrace walk, ca-
nal, &c.

Let ABCDEF reprefent the profile of a mount, ter-
race walk, &c. and 'tis required to meafure the folidity

thereof,
Rule.

1. The flopes ABE and CDF, arc prifins, there-
fore meafure thofe parts according to the laft problem.

2. The body, or midft BC EF, isa long cube. There-
fore meafure that part according to problem I. hereof;

3. Add both their quantities together, and the total
fhall be the folidity required.

- This kind of meafure is always meafured by the cu-
bical yard (which by gardeners is called a load) and
contains 27 cubical feet. Therefore if the dimenfions
be taken in feet, the folidity muft be divided by 24,
and the quotient will be the folidity in yards.

The profile fig. XVII. is a reprefentation of the infide
of a canal, filh-pond, &c. and is meafured by the very
fame rule as the above. Therefore to repeat the fume again
1s needlefs,

Thefe three laft fections being duly confider'd, and well
underftoed (which may foon be done) the young ftudent
will thereby be enabled to meafure the fuperficial or folid
content of any figure or body whatfoever. And feeing
that the moft difficult part of the menfuration of building,
land, &c. confifts in the manner of taking the dimenfions,
therefore that fhall be the work of the next fection, to
which I proceed.

SECT.



SeEcT 1IV.

Of the ff‘t’é’fﬂ] Meafures that Artificers work is ac-
counted by, and the Manner of taking their Di-

menfions.
I. Of Carpenters work.

1. TI—I E principal work of carpenters is flooring, par-

titioning, and roofing, all which are meafured by
the fquare, or 100 feet produced by 1o feet fquared or
multiplied into itfelf.

2. When you are to take the dimenfions of the frame
of any timber floor, you muit allow for the length of the
Joift laid in the walls, which is generally 9 or 10 inches,

3. When you meafure flooring, without joift, the di-
menfions are to be taken to the extreams thercof, out of
which you muft deduct the well-holes of the ftair-cafe, and
the chimney ways.

4. When you meafure partitioning, vou muft deduét
doors and door-cafes, and windows allo, provided they are
not to be included.

5. When you meafure roofs, meafure the length of the
rafters by the length of the roof, and afterwards the hypps
fingly (inftcad of the common way, by allowing onc
and : the fuperficial content of the ground plot) without
making any deductions for the holes of the chimney fhafts,
or vacancies, for sky or lanthorn lights, except 'tis agreed
on otherwife.

6. Doors, fhop-windows, &c. are meafured by the fquare
foot, and alfo fafh frames, &c. ftairs and ftair-cafes are
accounted for by the ftep, in proportion to the naturc and
goodnefs of the work.

7. There be divers forts of work meafured by running
meafure, vzz. in length only ; fuch as cornices in general,
pent-houles, timber fronts, rails and balafters, guttering,
lintelling, skirting boards, breftfomers, benching, fhel-
ving, &c.

IL Of Glaziers work.

Glaziers work is meafured by the fquare foot, and the

dimenfions are taken in feet, inches, and parts, and the
4 molt
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Of the feveral Meafures, &c.

moft material things to be obferved therein, are the fol-
lowing.

1. That in meafuring of glazing in one building, there
are many times windows of one magnitude, and at fuch
times you need meafure but one, and thereby account for
the others.

2. That femicircle, ovalar, &c. windows be meafured,
as fquare windows, whole breadths, &c. are equal to their
diameters ; and the reafon for {o doing is, becaufe there is
great wafte in cutting the glafs, and much more time ex-
pended therein, than if the whole was a fquare window.

III. Of Joiners work.

Joers work is meafured by the {quare yard (of g
iu.,l:] but their dimenfions are taken in feet and inches,
and the product being divided by 9 (the fquare feet in a

md} the quotient is vards.

In taking the dimenfions you muft obferve the fol-
1uum,f., rules.

1. In taking the height of any cornifh, wainfcot, &c.
that you mealure with a line into, and about, every moul-
ding, as is contained between the cieling and the floor,
which you muit call the height, or breadth, and the cir-
cumfercnce of the room meafured on the floor, the length,
which being multiply'd as is taught in feét. I. hereof, and
divided by 9, the quotient 1s the content thereof.

2. When you meafure window-fhutters, doors, draw-
ers, feats, or pews in churches, &c. you muft account the
meafure as much more thatit contains, in regard to its be-
Ing wor ked en both fides, and is what workmen call work
and L work.

. That in meafuring wainfcot vou always deduct the
d{m s, chimneys, and windows contained therein.

4. That you meafure the window boards, faphetas,
checks, skirt boards, &c. by themfelves. And

Laftly, When ininLra make cornice and h*lﬁ:, and fub-
tme, &c. fingly, they are meafured by running meafure,
as alfo architrave and freize.

NNV. B. That chimney-picces, frontifpieces of doors, or-

naments of windows, pediments, &c. are valued ac-

cording to their goodnefs, at - - - per piece.

1V. Of Painters work.

1. Painters work is meafured and taken as joiners, both
in refpect to girting about the moulding, as well as in
meafuring



Of Jfeveral Meafures, &c.

meafuring the length on the circumference of the floor,
&c. and the deductions to be made are the fame, but in-
ftead of accounting doors, window-fhutters, &c. work and
half’ work, they account it all whole work.

2. Window-lights, bars, cafements, &c. are done at - - -
per piece, and oftentimes cantalivers, modillions, &c¢. and
ornaments between them.

V. Of Plafterers work.

Plafterers works are principally of two kinds, viz. cieling
work which is lathed and plaftered, and rendering, which
15 alfo of two Kinds, vzz. rendering upon brickwalls free
from quarters, &c. and rendering in partitions between
quarters, which are all meafured by yard meafure, taken
by feet and inches, and reduced into yards, as before de-
livered.

‘The principal things to be obferved in taking the di-
menfions are the following.

1. To deduct chimneys, windows, and doors.

2. To make no deduétions (in rendering upon brick) for
doors or windows, by reafon the jaums and heads, gencral-
ly exceed the dimenfions of the vacancies.

3. That fuch fommers and girders as lie below a cieling
be deduéted, if the workman find materials, otherwile not.

4. In rendering, when materials are found by the work-
man, to deduct ; for the quarters, but when workmanthip
only is found, no deduéion muft be made, for the work-
man could have rendered the whole as {foon as if there had
been no quarters there.

5. When you mealure whiting and colouring between
quarters, you muft add a fourth or fifth part, for the returns
or fides of the quarters.

Laftly, Ornaments in plafter, as ornaments in ciclings,
capitals, architraves, freizes, cornices, &c. are meafured
by foot meafure, in length only at ---- per foot according
to the goodnefs and nature of the work,

VI. Of Mafons work.

Mafons work is meafured three different ways, as firft,
running meafure, as the coping of walls, &c. Secondly,
fuperficial, as pavements, &c. And laftly folid, as blocks
of marble, &c. which feveral meafures being all perfor-
med by the 3 firft fections hereof, I need fay no more there-
of, but that their dimenfions are taken in feet, inches and
parts.

Ii VIIL. Of
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Of feveral Meafures, &c.
VII. Of Bricklayers work.

Of bricklayers work there are divers kinds, but the prin-
cipal are walling, tyling, and paving,

1. Of walling, performed by the rod.

1. Of walls there are divers Kinds, in refpeét to their
length, height and thicknefs’s, whofe dimenfions are always
taken in feet and inch meafure in refpect to length and
height, and by the length of a brick, &c. in refpeét to
their thicknefs.

2. The meafure by which brickwalls are accounted is
a fquare rod or 16 feet 6 inches fquared, whofe produét
or quantity, is 272 feet fquare and 36 inches, or ¥, whofe
~ 15 136 feet 3, andquarter 68 feet 2.

3. The manner of meafuring brick walls is the very fame
as any other fuperficial meafure, provided their thicknefs
be exactly the {tandard thicknefs, viz. one brick and = and
the product of the dimenfions divided by 252: 26, where-
by the number of fquare rods contained therein may be
known.

4. When the thicknefs of brickwalls exceeds or is lef$
than the ftandard thicknefs of one brick and half, they muft
be reduced thercunto by this general rule.

Multiply the fuperficial content of the wall by the num-
ber of half bricks contained in the thicknefs, and divide
the produét by three (the number of £ bricks contained in
the {tandard thicknefs of one brick and - ) and the quo-
tient fhall be the true content of the wall, reduced to the
ftandard thicknefs of one brick and half, as required.

5. When brickwalls are of divers thicknes they muft
be feveraly taken, and their feveral quantities being added
together will be the content of the whole, as required. And
here note, that whatfoever doors, windows, &c. are con-
tained in the feveral thicknefles of fuch walls, that yvou
deduct them out of the total produét of the refpective di-
menfions or thicknefs, wherein they are fituate, and the
remainder will be the true content of the work.

6. When you are to meafure walls that meet, and confti-
tute an angle, you muft take the length of one wall to
the out-fide of the angle, and the other to the infide.

7- When you have any chimneys to meafure, meafure
them as a folid, and dedué the vacancies, (as taught by
Venterus Mandey n his appendix of chimneys reformed
i his Mellificiuin Menfionis) and thereby vou will have

the
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the true folidity ; but if you praétice the comnion way of
girting chimneys, you never can have the true content,
and will always remain in the dark, as many {tubborn 1g-
norant conceited fools now are.

2. Of walling, performed by foot meafure.

1. This part of walling is that which is called ornament,
fuch as arches over doors, windows, &c. Facio's, 111}11—
traves of doors, windows, &ec. trc:zc.&, cornices, ruftick
cones, rubbed returns, &c. and in fhort all kind of work
performed in a rubbing houfe with ax and ftone is orna-
mental work, and is always performed at ---- per foot,

2. When you have any of thefe ornaments to meafure,
that have unequal fides, as the arch over awindow, &c. you
muft take the dimenfion thereof in the middle aml there-
by ‘twill be a mean. And befides the aforefaid ornaments
which are performed by foot meafure, there are divers o-
ther ornaments that are performed - - per piece,and fuch are
peers, columns, pillafters, architraves, freizes, cornices,
grottos, caﬁ:ades, pediments, &c. which are valued accor-
ding to the natur¢ and goodnefs of the materials and work-
manfhip.

3. Of tyling.

1. As carpenters meafure their roofs by the fquare of 10
feet (viz. 100) fo alfo do bricklayers their tyling, whofe
dimenfions are always taken in feet and inch meafure, and
their products being divided by 100 (the number of fquare
feet in a {quare) the quotient is the content required.

2. When you take the dimenfion of a roof, vou muft
firft meafurc the whole length, as far as the tiles are laid,
for your length, and from the ridge to the eves for the
depth, and thereby the quantity uf tyling will exceed the
quantity of roofing, by fo much as the tyles go beyond
t]'IE roof at each end, and over the eves board.

. It often happens, that in fome roofs there are many
lupa and valleys, which muft be paid for, at ---- per foot
running meafure.

N. B. That what is here faid of tyling, the fame is be
underftood of {lating.

4. Of paving.

Since it often happens that cellars, kitchins, grottos,
&c. are paved by bricklayers, therefore 1 thought it necef

fary to mention it here, at the conclufion hereof, where-
I 1m
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Of the Manner of cafting up.

in you are to underftand, that the dimenfions of fiich
work arc taken in feet and inch meafure, and the content
15 always given in {quare yard meafure, as plaftering, ren-
dering, &c.

S c .2V,

Of the Manner of cafting up the Dimenfions of Land.
Meafure taken with Gunter’s Chain (which of
all others is the befl.) '

PropLeM L

Suppofe an oblong piece of land contain 15 chains 25
links wn length, and 13 chains 75 links in breadth, what
25 the content ? !

Rule.

I. Multiply 15: 25, by 13 : 77, according to the com-
mon way of vulgar multiplication, and the produét will
be 20,9684y, from which cut off the five laft figures to-
wards the right hand, viz. 96855, and the remainder to
the left, viz. 20, is the number of acres.

2. Multiply the five figures cut off by 4 (the number
of roods in an acre) and the produé will be 387 soo,
from which cut off five figures, as before, and the remain-
g 1s roods.

3. Multiply thofe figures laft cut off by 40 (the num-
ber of {quare poles in a rood) and the produét is 3 500000,
from which cut off five figures, as before, and the re-
mainder is poles.

Laftly, If any numbers remain in the laft five figures
cut off, multiply them by 252 %, and cut off five figures,
as before, and the remainders to the left, fhall be the odd

feet, which in land meafure is exaét enough. See the
operation,

Length
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Length el 1
Breadth 1395
7625
10675
4575
Is1y
Acres 20)96875 Thefe five figures
Multiply by 4 The roods in an acre.
Rods 1)87500 Thefe five figures
Multiply by 40 The poles 1n a rod.
Poles 3 §)o00000

Proscem I

Prare XVIL

The plan of a piece of land with the area given, to
Jind the [cale by which it was plotied, [uppofing [uch a
[cale was lefzt.

Suppofe A B, C D, to be a plan, equal in area to 34
arire§dg 1 centefims, 1 demand by what Icale the figure was
plan'd.

1. If you meafure the fide A B with a fcale of 10 in
an inch, the length A B will contain 38 chains and 12
centefims, and the breadth A C 6 chains and 25 cente- Fig VIL
fims. The content will'be found to be 23 acres and 82
parts. Wherefore if you divide the diftance on the {cale
of logarithms between 23: 82, and 34.: 31 into two equal
parts, and fetting one foot of your compafles upon 10, the
imagind {cale, the other will reach to 12, which is the
{cale required.

Prosrem III

Of the menfuration of turf, with which grafs walks,
plotts, &c. are made. The turf ufed in thefe works, is the
Sine[l that can be bad, from commons, heaths, &c. which
are generally cut at one fbilling per 100, every turf be-
ing one foor in breadth and three foot in length. There-
Jore to find what quantity of turf will cover any walk,
&c. find how many [quare feet are contain'd therein, and
divide that number by 3, the number of feet in a turf,
and the quotient will be the number of turf required. As
Jor example,

4. Kk There
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Of the Manner of cafting up
There is a walk to be turf'd, whofe length is 100 foot,

and breadth 16 feet, how many three foot turf will cover
the fame, fuppofing no wafte to be made?

The length 100
The breadth 16
Product 1600 Which divide by 3, as follows.
3\1600/ 7335 the number of turf re-
Iy*: (quired.

1o
9

10
9

I remains.

Note, That this calculation fuppofes no wafte to be made,
which in laying them is impoffible. Therefore the ufual
allowance for wafte is as follows, viz. a hundred of turf,
which contains 300 foot, is allowed to completely fi-
nith one rod of ground, which contains 27 1+ feet.

S Er il S S B RS E R S S S S S S S S S

S ciw AYL
Of divers Analogies, or Proportions, in Land Meafure.

Proportion L

Having the length and breadth of an oblong given in
chains, to find the contents in acres.

As 10 is to the breadth in chains, fo is the length in
chains to the content in acres.
Proportion II.

 Having the perpendicular and bafe of a l‘.i‘irmgff given
. perches, fo find the content in acres.

As 320 1s to the perpendicular, fo is the bafe to the
content in acres. !

Proportion









the Dimenfions of Land Meafure, &c.

Proportion IIL

Having the perpendicular and bafe of a triangle givei
in chains, to find the content in acres.

As 20 is to the perpendicular, fois the bafe to the
content n acres. _
Proportion IV.

Having the content of a fuperficies in one kind of mea-
fure, 1o find the content of the [ame [uperficies, accor-
ding 1o any kind of perch meafure.

As the length of the fecond perch is to the length of
the firft perch, {o is the content n acres to a fourth num-
ber, and the fourth number to the content in acres re-
quired.

Proportion V.

Having the length and breadth of an oblong [uperficies
given in perches, to find the content in acres.

As 160 is to the breadth in chains, fo is the length in
perches to the content in acres.

Proportion VL

Having the length of a [uperficies in chains, ¥o find
the breadth of an acre.

As the length in chains is to ten, fo is one acre to the
breadth in chain meafure.

%3 | THE
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P R AxGda T CHE

Architecture, Gardening, Menfuration, and
Land-Surveying, Geometrically demonftrated.

| o il A

Containing divers excellent Tables of Menfurati-
on, which fhew, by infpection, the true {u-

perficial, or folid Content, of any Kind of

Meafure, according to any Dimenfions given.

SE Tl
Of Englith Meafures ufed in Lands and Buildings.

EFORE T begin the tables, 'twill not be improper to
infere the following meafures, viz. That

A fquare foot 2 {144 fquare inches.
A cubical foot = | 1728 cubical inches.
A {quare yard = | 9 fquare feet.

A cubical yard |(3 24 cubical feet.



Of Englith Meafures, &c.

AL 100 fquare feet, or 10 foot
, every way.

A load of timber o oot colal
E 1 300 fquare feet.
2 200 fquare feet.
A lclrg;::k(;f; 4 Jﬁn::hc-s thick. 150 fquare feet.
! I 400 {quare feet.
: 6oo {quare feet.

A geometrical pace 5 feet

A geometrical perch 1o feet Lin length.
A {tatute pole or perch 16 feet %

A {quare ftatute perch 172" fquare feet.

BT
Contains

A woodland pole or perch 18 foot in length.
A {quare woodland pole 324 fquare feet.
A forreft pole or perch 21 foot in length.
A {quare forreft pole 441 Iquare feet.
4. ftatute perches One chain length.
10 chains length A furlong or acre’s length.
4. chains length An acre’s breadth,
40 fquare perches A rood or > acre.
rood, or 160 perches An acre.
A hide of land } | 100 acres

Bricks according to the ftatute, fhould be 9 inches in
length, 4. inches Z in breadth, and 2 inches Lt in thicknefs;
soo is a load. Plain tile, in length 10 inches =, breadth
6 inches &, and thicknefs #inch; 1000 is a load. Gutter
tile in length 1o inches >, the breadth and thicknefs in
proportion. Roof tile in length 13 inches, thicknefs *
inch and - quarter, the depth proportional. Lath s fcore
to the bundle, when 5 foot long; but when 4 foot in
length, then 6 fcore to the bundle. Deals and nails 120
to the hundred. Lime is fold by the bag, which fhould
be a bufhel, 25 bags i1s called a hundred; ‘tis in fome
places fold by the load, which is about 40 bufhels. A
tun of iron is 2240 pound weight; and a fodder of

lead 19 hundred -, or 2184 pound.

L1 SEcT.
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SuE.c T. 1L
Of the Explication of the Infpelional Tables of
Menfuration.
Table 1.

His table is defign'd for fmall menfurations, as paint-

ing laid with leaf gold, which is generally done for 5.
per foot, if plain without carving ; and if carved, double
the price, by reafon a great quantity of gold is wafted in
gilding the broken parts of the fame and glazing, &ec.
which is coltly work, and feldom 1s in great quantity to-
gether.

The ufe of this table is as follows.

Suppofe a piece of gilding, glazing marble, &c. be 11
inches in breadth, what length mufl be taken for a [quare

oot ?

Practice.

1. In the firft column (entitled the dimenfions breadth
in inches) find 11 (the breadth of the work) and againft
it ftands 1, 1, 1, which fignifiés one foot, one inch, and
one tenth part of an inch, and is the length required to
make one {quare foot.

2. To find the content of the whole, open a pair of com-
paifles to the extent of 1 foot, 1 inch, and ;, and run that
extent through the whole length of the dimenfions, and the
number of thofe extents fhall be the number of feet requi-
red.

Example 2.

Suppofe a flabe of marble is 13 jfoot 4 inches and % of
an inch in length, and 23 inches wide at one end, and 17
al the other, awhat length muff be taken for a [quare
Jfoot, and bow many doth it contain?

Practice.
1. Add the ends together 23 and 17, and take a mean,

Vi<, 20. :
‘1‘ A'



Of the Explication, &c.

2. Againft 20 in the firft column ftands o, 7, 2, wz.
feven inches and 3 of an inch, which 1s the length of a
toot required.

And if the compafles be opened to that extent, twill pafs
through the fame exactly 22 times, which is the number
of feet contain'd therein.

Note, That what is faid here in relation to the menfu-

ration of marble, the fame is to be underftood in any
other kind of meafure.

Table II.

This table is calculated for any large menfurations of
fuperficial feet meafure, and is divided into 2T columns.
The firft contains the dimenfions breadth in inches from
I to 36. The other 20 columns, contains the dimenfions
length in feet. Every of thefe columns is number d at their
heads from 1 to 20 feet, as 1 foot, 2 feet, &c. and un-
der every of thefe numbers in each column, 1s placed the
letters F P, which denote feet and part of feet. And
here you are to obferve, that every fquare foot is divided
into 1oo equal parts, and thofe parts, or numbers written
under the letter P in every column, are {fo many parts of
a hundred or foot. Therefore 25 of thofe parts is a quar-
ter, yo a half, and 75 three quarters of a foot, and the like
of any other centefimal part.

Ufe.

Suppofe a flabe of marble be 11 inches in breadth and

L1 foot in leugth, what's the content

In the angle of meeting of 22 (accounted from the fide
or firft column,) and w1 (accounted from the head) is
20: 16, whichis 20 fquare foot and 2, the content required.

=00 ]

Example 2.

There is a marble pavement t2 jfoot in breadth and
15 foor in length.

& When the breadth happens to be greater than 36 in-
ches, as herein, you muft firft work, fuppoling the
breadth was 36 inches only, and note that content.

2. As often as you can find 36 in the breadth, fo many
times add the firft content (as in this example is 4 times)
and if any part of the breadth remain, proceed as at firft,
and add that to the fum of the feveral additions and the
fum fhall be the content required. I need not add the
operation, by reafon tis {0 very eafy and plain.

4 When

ol 1
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Of the Explication of
When meafures happen unequal at each end, add them
together and take a mean, as in table L

Tables 1II, and IV,

Thefe two tables are both calculated for the menfura-
tion of {olids, as timber, ftone, &c. as are trul y fquare at
their ends.

Ufe of table I.

There is a piece of fquare timber, whofe fides are each
equal 1o 13 inches, what length muft be taken Jor one

Jolid foor ¢

Practice.

Againft 13 in the firft column, ftands o, 10, 2, viz.
10 inches and 2 tenths of an inch, which is the length
required.

Table II

Suppofe a piece of timber be 16 inches [quare at each

end, and 37 foot in length, what is the conteny?

¢

Note, That as this table is calculated but to ten foot in
length, therefore find the quantity of 10 foot in length
firft, and then treble it, and afterwards find the quan-
tity of 5 foot in length, and add thar to the former,
and the {fum fhall be the folid content required,

Practice.

1. Againft 16 in the firft column, under 10 feet at the
head, ftands 1+ : 8, which is 17 folid foot, and 48 parts
of a hundred.

2. Ten being contain'd 3 times in 37, therefore treble
17178, and the fum will be 53 74

3. For the quantity of the odd 7 foot, look under »
foot at the head, againft 16 of the fide, and in that angle
of meeting ftands 12 : 44, which added to the former
53 34, 15equal to 65 : 78, viz. 65 foot and 78 parts,
which is .- more than 3 quarters of a foot, and is the
folid content required.

Note, That what is faid in this example, the fame is to
be underftood in all others of this nature. And be-
caufe ‘tis feldom that timber, or ftone, happens ex-
actly fquare at their ends; therefore I have here fub-
Joind a table of mean proportionals, by the help of
which any unequal fided timber may be meafured by
this table, as in the above example,

Table



the Infpectional Tables of Menfuration.

Table V.

This table of mean proportionals, is calculated on pur-
pofe to reduce unequal fided timber, &c. to exact fquare
meafure, and thereby the laft table is made capable to
meafure any kind of four fided timber whatfoever.

Ule.

Suppofe one fide of a piece of timber be 19 inches, and
the other 75 inches, what is the mean proportional, or
what is the length of the fide of a [quare equal there-
unto?

Practice.

1. Agamft 7 in the firft column ftands 084509, and
againit 19 ftands 1258775

2. Add thofe 2 numbers of the fecond column into one
fum, and ‘twill be equal to 212384

3. Divide this laft number into 2 equal parts, then will
the halt be 1061912,

4. Look for this number (or the neareft to it) in the
table which 1s 107918, againft which ftands 12, which is
the length of the fide of a fquare equal thereunto, as re-
quired.

The fide of the {quare being thus found, enter the laft ta-
ble therewith, with any length aflign'd, and procced as
therein direted (which is very plain and familiar, and the
folid content will be found, as required. But to make it
fully plain, take this example.

Let the lengthbe 9 foor.
Firfl, Look for 12 inches in the firft column, and un-
der g foot (at the head of the table) ftands ¢ : o, wiz 9
foot, o inches, which is the folid content required.

Table VI.

The abfolute reafon of the conftruction of this table, is
to fhew the great error and deceit as is contain'd in the
cuftomary way of mealuring timber, and to prevent the
practice thereof for the future,

The manner of ufing this table is exaétly the fame as
the firft and third. The column, wherein the words, the
girt, &c. are inferted, is numbered from 10 to roo. The
other column contains the feet, inches, and tenth parts of
an inch, as will make a folid foot in length at every cir-
cumference of the firft column.

Mm Example,
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Of the Explication -of

Exam _plc.

There is a piece of round timber that in the nriddle is
52 2iches §irt (or circumference) and 4o jfaot in the length,
what's the folid content ?

Practice.

1. In the firft column find y2 the girt given, and a-
gainit it ftands o, 8, o, which is o feet, 8 inches, and
o parts, and 1s the length of a folid foot, at that girt.

2. Take the diftance of 8 inches in your compaties, and
run them along the piece of timber in a right line, and
as often as that diftance is found therein, fo many {olid
teet 15 contain'd in that piece ot tumber, which in this ex-
ample is 6o times, and therefore the folidity is 6o foot,or
one load and ten foot,

Now for a demonftration of the aforefaid error and de-
ceit in the cuftomary way of meafuring, I'll meafure the
aforefaid picce of timber, according to the common way,
which is to double the ftring by which the girt is taken
4 tumes, or to take » of the girt for the fide of a fi uare,
and then meafure the fame as fquare timber, as follows, |

1. The aforefaid girt is 52, one fourth thereof is 13. The
fide of a fquare (which they fuppofe to be, or at leaft fay
is true, tho' infinitely from it.) e

2. The piece of timber being 40 long (and the fourth
table hercof being calculated but to 10 foot length) there-
forc meafure one fourth only, and quadruple 1t, fo fhall
the mult be the content required. As for example.

Againit 13, the fide of the fquare, and under 1o foot
at the head of the table, ftands 11 - 74, the folid content
of 10 feet in length, which quadrupled is equal to 46 feet
and 96 hundred parts, which is almoft 47 feet.

From hence it appears, that the true content by the firft
(and true) way, is 6o feet complete, and by this way not
quite 4.7 feet. Therefore 'tis 13 feet too little, or lefs than
the true quantity. )

Now _[fuppofe the aforefaid piece of timber was. oak,
which is never [old for lefs iban one Sbilling per. foor,
then will the aforefaid lofs of 13 feet be 1 3 fbillings at
leafl. Thercfore,

If in 6o foot there is but 47 foot accounted for, in so
foot there is but 39 foot accounted for, and'in cvery so
foot, or load of timber, there is almoft 11 foot of timber
loft, which, as before, is worth at leaft eleven fhillings.

[ Now



the ITufpeclional Tables of Menfuration.

Now if in one load of timber eleven fhillings is loft, what

in a hundred ? Anfwer, 5y pound.
So that from what I have here delivered, 'tis evident,

that all fuch gentlemen as have fold large quantities of

timber, by the common way of meafuring, have been ac-
tually cheated of * of the fame. But asI have taken the
pains here, not only to demonitrate the fame, but alfo to
lay down eafy plain rules and tables, 'tis hoped that the
fame will put a final end to all fuch impoftors dealings.

Table VIL

This table is calculated as well for the ufe of the far-
mer, &c. to divide and lay out his corn-lands, meadaows,
&c. as for a gentleman to meafure and let, difpofe, pur-
chafe, &c. when a furveyor is not to be had cafily, &c.

This table is of 4 parts, each part being divided into

5 columns, and every column into two others. That of

the firft, entituled, the breadth of the land, hath two
rows of figures, thofe to the left are poles or perches, and
thofe to the right hand are quarters or fourth parts of a
pole or perch, and are diftinguifhed at the head, by the
words perch and ;- parts..

The other columns have at their heads the words
1 rood, 2rood, 3rood and oneacre, and underneath thofc
words the letters P. pts. &c. the letter P in every column
fignifies perch, and the letters pts. hundred parts of a
pole or perch.

= I do advife the praétitioner to have a ;- pole or pearch,
divided into 5 equal purts, and one of thofe parts fub-
divided into ten equal parts, fo will the whole be in
effect divided into so parts, and will be anfwerable to
the hundred parts of a perch, as is exprefs'd in the ta-
ble. Thefe divifions are beft reprefented by broad- headed
nails, with the number of the divifion engraved
on the head of each nail.

The ufe of this table is as follows.

Suppofe a piece of land be 5 poles in breadth, how miuch
in length will make one rood, two rood, or an acre?

Practice.

Againft 7 poles in the firft column, ftands in the fecond
5 perch 76 parts, the length of one rood, and in the fe-
cond 11 perch 42 parts the length of two roods, and in

the

3



Of the Explication of, &c.
the third 15 perches, 28 parts, and in the fourth 22 per-
ches 85 parts, the length of an acre required. So alfo had
the breadth of the land been 7 poles and 1 quarter, then
would the feveral lengths be as follows, viz.

Perch. Parts.

I rood) 5 32
The length )2 rood\11 4\ And the like of any other
of 3 rood(16 56( breadth.
Acre” " JrL] <R

By the example laft mention'd it appears, that as often
as 22 perchesand 8 hundred parts is contain'd in the length
of any field, as is 7 poles and & in breadth, fo many acres
is contain'd therein, and if at laft any length is remaining
as is lefs than an acre, meafure oft fuch a length, as that
for 3 roods, 2 roods, or 1 rood, &c. as you find will be
contain'd theremn, and thereby you may have the true quan-
tity to lefs than ; of an acre. And to find the true mea-
{ure of the remaining part as is lefs than one rood, divide
the {pace of 5 perch g2 parts, into 40 equal parts, and as
many of thofe parts as are contain'd in the remaining part,
is the number of odd perches, and thereby you have the
whole content, in acres, rood, and perches, as land is ge-
nerally meafured.

A very little practice will make this very plain and fa-
miliar, and therefore I recommend you to the {fame, during
which 1 fhall imploy my pen in other important parts of
architecture and gardening which T fhall communicate in
another treatife very fpeedily for publick benefie,
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